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This|redline’version of the official IEC Standard allows the user to identify the cha
made¢ tothe previous edition IEC 60974-1:2017+AMD1:2019 CSV. A vertical bar app

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -
Part 1: Welding power sources

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote“interna
cofoperation on all questions concerning standardization in the electrical and electronic fields. ,Jo this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly’as possible, an interna
copsensus of opinion on the relevant subjects since each technical committee has representation fr
rested IEC National Committees.

IEC Publications have the form of recommendations for internationahtUs€ and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to‘ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the-way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationak Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access ‘{0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification‘bodies.

Alllusers should ensure that they have the lateést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and”IEC National Committees for any personal injury, property dam
other damage of any nature whatseever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

At{ention is drawn to(thepossibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall net be held responsible for identifying any or all such patent rights.

rising
tional
d and
ports,
Their
It with
aising
on for
pns.

tional
pm all

tional
bf IEC
r any

ations
tween
atter.

prmity
br any

s and
hge or
) and
r IEC

bns is

patent

hges
ears
ions



https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

-8 - IEC 60974-1:2021 RLV © IEC 2021

IEC 60974-1 has been prepared by IEC technical committee 26: Electric welding. It is an
International Standard.

This sixth edition cancels and replaces the fifth edition published in 2017 and
Amendment 1:2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Table 1 with an alphabetical cross-reference listing of terms added;

b)
c)

0;
nains

d)

e) ctgo-

i) redraft of efficiency and IDLE STATE power measurement in Annex M based on

FDIS Report on voting

26/724/FDIS 26/727/RVD

Full information on the voting for itsTapproval can be found in the report on voting indicated in
the apove table.

The language used for the development of this International Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and developgd in
accofdance with ISQ/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avalilable
at wyw.iec.ch/members_experts/refdocs. The main document types developed by IEC are
descfibed in gfeater detail at www.iec.ch/standardsdev/publications.

In this doacument, the following print types are used:

oy it fod o ot
— COfforfnty-Statemefit

— terms used throughout this document which have been defined in Clause 3:-in-bold-type
SMALL ROMAN CAPITALS.

P ftolin &
o. 1T 1reaince lleU.

A list of all parts of the IEC 60974 series can be found, under the general title Arc welding
equipment, on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

]
IMPIORTANT - The 'colour inside' logo on the cover page of this publication indicites
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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ARC WELDING EQUIPMENT -

Part 1: Welding power sources

1 Scope

2021

This part of IEC 60974 is applicable to power sources for arc welding and allied processes

desid

100

This
PLAS

This

D) VV, BATTERY supplied or driven by mechanical means.

MA CUTTING SYSTEMS.

are designed mainly for use by laymen and designed in accordance with IEC 60974-6.

This
BATT

This
after

NOTE|

NOTE|

NOTE|

ERY packs, which are given in Annex O.

document is not applicable to testing of power saurces during periodic maintenan
repair.

1 Typical allied processes are electric arc cutting andyarc spraying.
2 AC systems having a nominal voltage between 400 V and 1 000 V are given in Table 1 of IEC 60038

3 This document does not include electromagnetic compatibility (EMC) requirements.

2 Normative references

The following documents arereferred to in the text in such a way that some or all of their co

cons
For

ameli

IEC ¢
magr

(ava

itutes requirements of this document. For dated references, only the edition cited ap
undated references; the latest edition of the referenced document (including
dments) appliesy

0050-151, «Intérnational Electrotechnical Vocabulary (IEV) — Part 151: Electrica
etic devices (available at: http://www.electropedia.org)

IEC 600504851, International Electrotechnical Vocabulary (IEV) — Part 851: Electric wglding
ilable at: http://www.electropedia.org)

ned for INDUSTRIAL AND PROFESSIONAL USE, and supplied by a voltage not exceg¢ding

Hocument specifies safety and performance requirements of WELDING POWER SOURCE$ and
p y p q

document is not applicable to limited duty arc welding and cuttingpower sources which

document includes requirements for battery-powered WELDING POWER SOURCES| and

ce or

2009.

ntent
blies.
any

and

IEC 60245-6, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 6:
Arc welding electrode cables

IEC 60417, Graphical symbols for use on equipment (available at: http://www.graphical-
symbols.info/equipment)

IEC 60445, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:20072020, Insulation coordination for equipment within low-voltage systems —
Part 1: Principles, requirements and tests
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IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60974-7, Arc welding equipment — Part 7: Torches

IEC 60974-10, Arc welding equipment — Part 10: Electromagnetic compatibility (EMC)
requirements

IEC 41 140, Protection against electric shock — Common aspects for installation and equip

IEC ¢

supp
trans

IEC ¢

supp
trans

IEC ¢
elect
from

IEC 62133-2:—22017, Secondary cells and batteries containing alkaline or other non

elect
madyd

IEC ¢

ISO 1
signg

3 1

For

IEC 60050-851, fEC 60664-1 and the following apply.

1558-2-4, Safety of transformers, reactors, power supply units and similar produc
y voltages up to 1 100V — Part 2-4: Particular requirements and teSts”for iso
formers and power supply units incorporating isolating transformers

1558-2-6, Safety of transformers, reactors, power supply units-and similar produc
y voltages up to 1 100 V — Part 2-6: Particular requirements afid{ests for safety iso
formers and power supply units incorporating safety isolating‘\ttansformers

2133-1:—*2017, Secondary cells and batteries containing alkaline or other nonj
rolytes — Safety requirements for portable sealed secondary cells, and for batteries
them, for use in portable applications — Part 1: Niekel systems

rolytes — Safety requirements for portable sealed secondary lithium cells, and for batf
from them, for use in portable applications — Part 2: Lithium systems

2301:2011, Household electrical .appliances — Measurement of standby power

010:20442019, Graphical symbols — Safety colours and safety signs — Registered 3

‘erms and definitions

he purposes ‘of this document, the terms and definitions given in IEC 60050

ISO
addr

nd IEC. maintain terminological databases for use in standardization at the follg

SSes.

ment
s for

ating

s for
ating

-acid
made

-acid
eries

afety

+151,

wing

e |SO Online browsing platform: available at http://www.iso.org/obp

Table 1 provides an alphabetical cross-reference listing of terms.
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Table 1 — Alphabetical list of terms

Term Term Term Term Term Term
number number number
active power 3.3.3 explosion 3.2.23 rated reduced no-load 3.1.27
voltage
apparent power 3.3.4 fixed installation 3.1.62 rated supply current 3.1.30
basic insulation 3.1.50 flat characteristic 3.1.9 rated supply 3.3.1
frequency
basic protection 3.2.18 fully charged cell 3.2.10 rated supply voltage 3.1.29
battdry 3.2.1 Tully discharged cell 3.2.11 rated switched no- 3.1 28
load voltage
battdry system 3.2.5 functional insulation 3.1.65 rated value 3.1.p1
battgry voltage class 3.2.19 general purpose 3.2.12 rating plate 3.1p2
A batteries
battdry voltage class 3.2.20 hazard reducing 3.1.47 reinforced insylation 3.163
B device
Cy rdte 3.2.6 idle state 3.1.66 remote gontrol 3.160
cell 3.2.7 industrial and 3.1.2 roufine test 3.1{6
professional use
charger 3.2.8 instructed person 3.1.4 safety extra-low 3.166
voltage
chargiing system 3.2.9 integral battery 3.2 separable battery 3.214
pack
charfing 3.2.21 load voltage 3.1.14 single-fault condition 3.1p1
clasg | equipment 3.1.48 material group 3.1.42 specified operating 3.2[14
region
clasg Il equipment 3.1.49 maximum charging 3.2.13 specified operating 3.2.14.1
current region for charging
clasg of insulation 3.1.64 maxintum effective 3.1.33 static characteristic 3.110
supfly current
cleafjance 3.1.38 Mmicro-environment 3.1.41 supplementary 3.1.61
insulation
consgcutive operating 3.2.22 no-load voltage 3.1.15 supply circuit 3.1.p7
cyclg
contyol circuit 3.1.12 plasma cutting power 3.1.55 temperature rise 3.143
source
conventional loag 3.1.18 plasma cutting 3.1.54 thermal equilibrium 3.144
system
conventionattead 3.1.20 pollution degree 3.1.40 thermal protection 3.1.45
voltage
convgntignal value 3.1.16 power factor 3.3.5 total harmonic 3.3l6
distortion
conventional welding 3.1.17 protective circuit 3.1.63 touch current 3.1.59
condition
conventional welding 3.1.19 rated idle speed 3.1.36 type test 3.1.5
current
creepage distance 3.1.39 rated load speed 3.1.34 upper limit charging 3.2.15
voltage
detachable battery 3.2.3 rated maximum 3.1.32 venting 3.2.16
pack supply current
double insulation 3.1.52 rated maximum 3.1.24 visual inspection 3.1.7
welding current
drooping 3.1.8 rated minimum 3.1.25 welding circuit 3.1.11

characteristic

welding current
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Term Term Term Term Term Term
number number number
duty cycle 3.1.37 rated no-load speed 3.1.35 welding current 3.1.13
electronic component 3.2.17 rated no-load supply 3.1.31 welding power source 3.1.1
current

environment with 3.1.46 rated no-load voltage 3.1.26 welding power source 3.3.2
increased risk of efficiency
electric shock
expert 3.1.3 rated output 3.1.23 working voltage 3.1.58

3.1 General terms and definitions

3.1.1

weldjng power source

arc welding power source
equigment for supplying current and voltage and having the required characteristics suitabje for
arc Welding and allied processes

Note {1 to entry: A WELDING POWER SOURCE can also supply services to other equipment and auxiliaries for example
auxiligry power, cooling liquid, consumable arc welding electrode and gas to shield/the arc and the welding area.

Note 3 to entry:

3.1.2

industrial and professional use
use intended only for EXPERTS or INSTRUCTED PERSONS

[SOURCE: IEC 60050-851:2008, 851-11-12]

3.1.3
expelrt

competent person

skilled person

This entry revises IEC 60050-851:2008, 851-13-01, which will be updated.

person who can judge the worktassigned and recognize possible hazards on the bagis of

profgssional training, knowledge, experience and knowledge of the relevant equipment

Note 1 to entry:

[SOYRCE: IEC 60050-851:2008, 851-11-10]

3.1.

instructed person

Several years of practice in the relevant technical field can be taken into considerafion in
assespment of professional thaining.

persondnformed about the tasks assigned and about the possible hazards involved in negltfctful

behaMicur

Note 1 to entry:

[SOURCE: IEC 60050-851:2008, 851-11-13]

3.1.5
type test

If necessary, the person has undergone some training.

test of one or more devices made to a given design to check if these devices comply with the
requirements of the standard concerned

[SOURCE: IEC 60050-851:2008, 851-12-05]
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3.1.6

routine test

test made on each individual device during or after manufacture to check if it complies with the
requirements of the standard concerned or the criteria specified

[SOURCE: IEC 60050-851:2008, 851-12-06]

3.1.7

visual inspection

inspection by eye to verify that there are no apparent discrepancies with respect to provisions
of the_standard concerned

[SOYRCE: IEC 60050-851:2008, 851-11-11]

3.1.8
drooping characteristic
external STATIC CHARACTERISTIC of a WELDING POWER SOURCE which, in its normal welding range,
is sugh that the negative slope is greater than or equal to 7 V/100 A

Note ] to entry: This entry revises IEC 60050-851:2008, 851-12-34, which will be-updated.

3.1.9
flat gharacteristic
externnal STATIC CHARACTERISTIC of a WELDING POWER SOURCE)Which, in its normal welding rgnge,
is sugh that, as the current increases, the voltage either decreases by less than 7 V/100[ A or
increpses by less than 10 V/100 A

[SOYRCE: IEC 60050-851:2008, 851-12-35]

3.1.10
static characteristic
relationship between the voltage and-the current at the output terminals of a WELDING PPWER
SOURCE when connected to a CONVENTIONAL LOAD

Note 1 to entry: This entry revises-IlEC 60050-851:2008, 851-12-32, which will be updated.

3.1.111
weldjng circuit
condpctive materialithrough which the WELDING CURRENT is intended to flow

Note 1 to entry: {pn‘arc welding, the arc is a part of the WELDING CIRCUIT.

Note 3 to entry=s In certain arc welding processes, the welding arc can be established between two electrodes. In
such g case, the workpiece is not necessarily a part of the WELDING CIRCUIT.

[SOURGEHEC60050-854+2008-854-14-10]

3.1.12

control circuit

internal or external circuit for the operational control of the equipment or for protection of the
power circuits, or both

EXAMPLE 1 CONTROL CIRCUITS intended for interface between the WELDING POWER SOURCE and external equipment
designed by the manufacturer.

EXAMPLE 2 CONTROL CIRCUITS intended for interface between the WELDING POWER SOURCE and other types of
ancillary equipment.

Note 1 to entry: This entry revises IEC 60050-851:2008, 851-14-11, which will be updated.
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3.1.13
welding current
current delivered by a WELDING POWER SOURCE during welding

3.1.14

load voltage

voltage between the output terminals when the WELDING POWER SOURCE is delivering WELDING
CURRENT

[SOURCE: IEC 60050-851:2008, 851-12-04]

3.1.1j5
no-lgad voltage
voltape, exclusive of any arc striking or arc stabilizing voltage, between the accessible output
terminals of a WELDING POWER SOURCE when the WELDING CIRCUIT is open but enérgized

Note 1 to entry: This entry revises IEC 60050-851:2008, 851-12-24, which will be updated!

3.1.16
conventional value
standardized value that is used as a measure of a parameter for the purposes of comparjison,
calibfation, testing, etc.

Note 1 to entry: CONVENTIONAL VALUES do not necessarily apply during the actual welding process.

[SOYRCE: IEC 60050-851:2008, 851-12-07]

3.1.17
conventional welding condition
condj|tion of the WELDING POWER SOURCE in the'energized and thermally stabilized state deffined
by a FONVENTIONAL WELDING CURRENT driveh by the corresponding CONVENTIONAL LOAD VOUTAGE
through a CONVENTIONAL LOAD at RATED\SUPPLY VOLTAGE and frequency or speed of rotatign

[SOYRCE: IEC 60050-851:2008, 851-12-26]

3.1.18
con\tllentional load
pracfically non-inductivesconstant resistive load having a POWER FACTOR not less than 0,9P

[SOURCE: IEC 60050-851:2008, 851-12-27]

3.1.‘\1'19

conventional welding current
I
current delivered by a WELDING POWER SOURCE 10 a CONVENTIONAL LOAD at the corresponding
CONVENTIONAL LOAD VOLTAGE

Note 1 to entry: The values of /, are given as RMS values for AC and arithmetic mean values for DC.

3.1.20

conventional load voltage

Uz

LOAD VOLTAGE of a WELDING POWER SOURCE having a specified linear relationship to the
CONVENTIONAL WELDING CURRENT

Note 1 to entry: The values for U, are given as RMS values for AC and arithmetic mean values for DC.

Note 2 to entry: The specified linear relationship varies in accordance with the process (see 11.2).
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Note 3 to entry: This entry revises IEC 60050-851:2008, 851-12-30, which will be updated.

3.1.21

rated value

assigned value, generally by the manufacturer, for a specified operating condition of a
component, device or equipment

3.1.22

rating plate

name plate

plate, permanently affixed on an electric device, which indelibly states the rating and other

informn{-inn ac raotiirad hyv thao ralavyant ctandaed
[Fetrot—a oo o ety e etrevyar—ottarttara

[SOURCE: IEC 60050-151:2001, 151-16-12]

3.1.23
rated output
RATED VALUES of the output of the equipment

Note 1 to entry: This entry revises IEC 60050-851:2008, 851-12-17, which will becupdated.

3.1.24
rated maximum welding current

1

2max
maximum value of the CONVENTIONAL WELDING CURRENT that can be obtained af the
CONVIENTIONAL WELDING CONDITION from a WELDING POWER SOURCE at its maximum setting

[SOYRCE: IEC 60050-851:2008, 851-12-14]

3.1.25
rated minimum welding current
12min
minirhum value of the CONVENTIONAL WELDING CURRENT that can be obtained af the
CONVIENTIONAL WELDING CONDITION_ffom a WELDING POWER SOURCE at its minimum setting

[SOYRCE: IEC 60050-851:2008, 851-12-15]

3.1.26
rated no-load voltage
Uo
NO-LOAD VOLTAGE at RATED SUPPLY VOLTAGE and frequency or RATED NO-LOAD SPEED of rotation

Note 1 to,entry: If a WELDING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE, this is the voltage megsured
beforg the'HAZARD REDUCING DEVICE has performed its function.

3.1.27
rated reduced no-load voltage
U,

]
NO-LOAD VOLTAGE of a WELDING POWER SOURCE, fitted with a voltage reducing device immediately
after the device acts to effect a reduction in the voltage

3.1.28
rated switched no-load voltage
U,

S
DC NO-LOAD VOLTAGE of a WELDING POWER SOURCE, fitted with an AC to DC switching device
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3.1.2

9

rated supply voltage

Uy
RMS

3.1.3

value of supply voltage for which the equipment is designed

0

rated supply current

14

RMS value of supply current to the WELDING POWER SOURCE at a rated CONVENTIONAL WELDING
CONDITION

3.1.3
rated
Iy

RMS

3.1.3
ratec

I1max
maxi

Note

3.1.3
maxi

Ietf
maxi

the ¢

Note 1
RATED

[SOU

3.1.3
rated
n

spee
WELD

1
no-load supply current

value of supply current to the WELDING POWER SOURCE at RATED NO-LOAD YOLTAGE

2
maximum supply current

mum value of the RATED SUPPLY CURRENT

to entry: This entry revises IEC 60050-851:2008, 851-12-13, whichwwill be updated.

3
mum effective supply current

mum value of the effective supply current, calculated from the RATED SUPPLY CURRENT
prresponding DUTY CYCLE (X) and the supply current at no-load (/) by the formula:

e = \/112 x X + 152 x(1- X)

to entry: The MAXIMUM EFFECTIVE SUPPLY CURRENT is not always at the DUTY CYCLE corresponding
MAXIMUM SUPPLY CURRENT.

RCE: IEC 60050-851.:2008, 851-12-39, modified — Addition of Note 1 to entry.]

4
load speed

i of rotation of an engine-driven WELDING POWER SOURCE when operating at RATED MAX
ING CURRENT

to the

IMUM

Note

3.1.3

to entry: This entry revises TEC bUUSU-601:2008, 80T1-1T2-1TZ, which will be updated.

5

rated no-load speed

no

speed of rotation of an engine-driven WELDING POWER SOURCE when the external WELDING
CIRCUIT is open

Note 1 to entry:

before the speed reduction device has operated.

Note 2 to entry: This entry revises IEC 60050-851:2008, 851-12-16, which will be updated.

If an engine is fitted with a device to reduce the speed when not welding, », will be measured
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3.1.36
rated idle speed

n

reduced no-load speed of an engine driven WELDING POWER SOURCE

[SOURCE: IEC 60050-851:2008, 851-12-18]

3.1.37
duty cycle

X

SUP

2021

ratio,

Note

Note 2

in the

3.1.3
clea
shor

[SOURCE:-EC-60664-1:2007-3-2 IEC 60050-581:2008, 581-27+76]

3.1.3

cree

shorfest distance along the surface of a solid insulating material between two conductive

[SOURCE:-EC-60664-1:20074-3-3 IEC 60050-151:2001, 151-15-50]

3.1.40
pollytion degree
numeral characterizing the expected pollution of the MICRO-ENVIRONMENT

Note 1 to entry: For the purpose of evaluating CREEPAGE DISTANCES and CLEARANCES, the following four POL
DEGRHES in the MICRO-ENVIRONMENT are established in 4.5.2 of IEC 60664-1:20072020.

a)
b)

c)

d)

[SOURCE-EC680664-1:2007,-3-43 IEC 60050-581:2008, 581-21-07, modified — Modific
of theNote to nnfry_]

PJLLUTION DEGREE 1: No pollution or only dry, non-conductive pollution occurs. The pollution has no influg

PdLLUTION DEGREE 2: Qnlysnon-conductive pollution occurs except that occasionally a temporary condd

ca

PQLLUTION DEGREE, 3:”Conductive pollution occurs, or dry, non-conductive pollution occurs which be

co

PJLLUTION DEGREE 4: y
sapw- CopntidwOus conductivity occurs due to conductive dust, rain or other wet condltlons

:Ence
st distance in air between two conductive parts

RSEDED: dllfy factor
for a given time interval, of the uninterrupted on-load duration to the total time
to entry: This ratio, lying between 0 and 1, is expressed as a percentage.

to entry: For the purposes of this document, the time period of one complete cycle is 10 min. For exa
case of a 60 % DUTY CYCLE, a continuous 6 min load period is followed by a no-load periad of 4 min.

9
bage distance

Lsed by condensation is to be expected.

hductive due.toreondensation which is to be expected.

mple,

parts

UTION

nce.

ctivity

tomes

ation

3.1.41
micro-environment
<of an electrical system>-immediate—environment-of-the—inrsulation ambient conditions which
partiedtarly immediately influences the dimensioning of the CLEARANCE and CREE
DISTANCES

[SOURCE: IEC 60664-1:20042020,-3-42-2 3.1.23]

3.1.42

material group
materials separated into four groups by their comparative tracking index (CTI) values in
accordance with IEC 60664-1

PAGE


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 RLV © IEC 2021 -19 -

Note 1 to entry: The following four groups are defined in 5.3.2.4 of IEC 60664-1:2020:
—  MATERIAL GROUP I: 600 < CTI;

—  MATERIAL GROUP II: 400 < CTI < 600;

—  MATERIAL GROUP llla: 175 < CTI < 400;

—  MATERIAL GROUP Illb: 100 < CTI < 175.

3.1.43
temperature rise
difference between the temperature of a part of the equipment and that of the ambient air

3.1.

thermal equilibrium

state
exce

3.1.45

reached when the observed TEMPERATURE RISE of any part of the equipment, doe
ed 2 K/h

thermal protection
systgm intended to ensure the protection of a part, and hence the whole, of the equip|
against excessive temperatures resulting from certain conditions of thermal overload

Note
reset

to entry: It is capable of being reset (either manually or automatically) when the temperature falls
alue.

Note 3 to entry: This entry revises IEC 60050-851:2008, 851-15-03, which will be updated.

3.1.46

envi

onment with increased risk of electric shock

envirpnment where the probability of electric shock by arc welding is increased in relati
normfal arc welding conditions

Note

to entry: Such environments are found, for_example:

a) inlocations in which freedom of movement.isirestricted, so that the operator is forced to perform the wel

[V

b)

c =

c)

=2

3.1.
haza

cramped (for example kneeling, sitting, tying) position with physical contact with conductive parts;

n locations which are fully or partially®limited by conductive elements, and in which there is a high probab

havoidable or accidental contact by-the operator;

rf wet or damp or hot locations where humidity or perspiration considerably reduces the skin resistance

iman body and the insulating-properties of accessories.

d reducing device

devide designed_te _reduce the hazard of electric shock that may originate from the NO-

VOLT

\NGE

[SOYRCE:IEC 60050-851:2008, 851-15-01]

3.1.48

5 not

ment

to the

bn to

ing in

ility of

of the

LOAD

class | equipment
equipment with BASIC INSULATION as provision for BASIC PROTECTION and protective bonding as

provi

sion for fault protection

[SOURCE: IEC 60050-851:2008, 851-15-10]

3.1.49

class Il equipment
equipment with BASIC INSULATION as provision for BASIC PROTECTION, and SUPPLEMENTARY
INSULATION as provision for fault protection, or in which basic and fault protection are provided
by REINFORCED INSULATION

[SOURCE: IEC 60050-851:2008, 851-15-11]
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3.1.50
basic insulation
insulation of hazardous-live-parts which provides BASIC PROTECTION

[SOURCE: IEC 60050-851:2008, 851-15-04]

3.1.51
supplementary insulation
independent insulation applied in addition to BASIC INSULATION for fault protection

[SOURCE-HEC60050-851-2008-854-15-05]

3.1.52
douhle insulation
insulation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION

[SOYRCE: IEC 60050-851:2008, 851-15-06]

3.1.53
reinforced insulation
insulation of hazardous-live-parts which provides a degree of protection against electric ghock
equivalent to DOUBLE INSULATION

Note 1 to entry: REINFORCED INSULATION may comprise several_layers which cannot be tested singly as|BASIC
INSULATION or SUPPLEMENTARY INSULATION.

[SOYRCE: IEC 60050-851:2008, 851-15-07]

3.1.54
plasma cutting system
compbination of power source, torch, and’associated safety devices for plasma cutting/gouging

[SOYRCE: IEC 60050-851:2008, 85:1-13-03]

3.1.5]'51

plasma cutting power source
equipment for supplyingeurrent and voltage and having the required characteristics suitabje for
plasma cutting/gouging/and which may supply gas and cooling liquid

Note 1 to entry: AJPLASMA CUTTING POWER SOURCE can also supply services to other equipment and auxiliarigs, for
example auxiliary~power, cooling liquid and gas.

Note 4 to efitrtyw. This entry revises IEC 60050-851:2008, 851-13-04, which will be updated.

3.1.56

safety extra-low voltage

SELV

voltage which does not exceed 50 V AC or 120V ripple free DC between conductors, or
between any conductor and earth, in a circuit which is isolated from the supply mains by such
means as a safety isolating transformer

Note 1 to entry: Maximum voltage lower than 50 V AC or 120 V ripple free DC is specified in particular requirements,
especially when direct contact with live parts is allowed.

Note 2 to entry: The voltage limit is not exceeded at any load between full load and no-load when the source is a
safety isolating transformer.
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Note 3 to entry: "Ripple-free" is conventionally an RMS ripple voltage not more than 10 % of the DC component;
the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free DC system and 70 V for a nominal
60 V ripple-free DC system.

Note 4 to entry: This entry revises IEC 60050-851:2008, 851-15-08, which will be updated.

3.1.57

supply circuit

input circuit

conductive material in the equipment through which the supply current is intended to flow

3.1.58
wor

highgst RMS value of the AC or DC voltage across any particular insulation which canigccur
wher| the equipment is supplied at rated voltage

Note 1 to entry: Transients are disregarded.

Note 4 to entry: Both open circuit conditions and normal operating conditions are taken into, account.

[SOYRCE: IEC 60050-851:2008, 851-12-31]

3.1.59
touch current
electric current passing through a human body or through an animal body when it touches one
or more accessible parts of an installation or of equipment

Note 1 to entry: TOUCH CURRENT is measured by using a measuring network that simulates the impedance |of the
human body.

[SOYRCE: IEC 60050-195:1998/AMB1:2004,495-05-21, modified — Addition of a note to
entry|]

3.1.60
remqgte control
devide or circuit external to the equipment used for monitoring or operational control

3.1.6/1
single-fault condition
condj|tion in which one-means for protection against hazard is defective

Note {to entry: If a SINGLE-FAULT CONDITION results unavoidably in another SINGLE-FAULT CONDITION, the two failures
are considered as, on€ SINGLE-FAULT CONDITION.

3.1.6R2
fixed installation
particufarr combination of several types of apparatus and, where applicable, other deyices,

h' blad & faolladl PN - S dad + o Al 41 F Ao f: a1 H
W ICII di'c dooCTITTINVITU, TTTotaliCu arru 1Mo riucu v vo UuotTuU }JUIIIIGIICIILIY dl d prouciliiicu iovad |On

3.1.63
protective circuit
circuit intended to be bonded to protective earth to protect against electric shock

3.1.64

class of insulation

standard classification applied to an insulating material for use in electrical apparatus and
machines and specifying the nature of the material and a recommended limiting temperature

[SOURCE: IEC 60050-811:49942017, 811-13-33, modified — Deletion of the Note 1 to entry.]
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3.1.65
functional insulation
insulation between conductive parts, necessary for the proper functioning of the equipment

[SOURCE: IEC 60050-195:1998, 195-02-41]

3.1.66
idle state
operating state in which the power is switched on and the WELDING CIRCUIT is not energized

Note 1ta enfry: For some types of equipment there is no IDIE STATE _but a welding state preceding arc striking.

Note 4 to entry: For a power source in a mechanised system, the configuration to achieve IDLE STATE is_defined by

the manufacturer.

Note 3 to entry: An IDLE STATE can include a low energy state in which a welding process cannot(be started without

automjatic or manual reactivation.
3.2 | Terms and definitions related to BATTERY SYSTEMSs

3.21
battgry

assembly of one or more CELLS intended to provide electrical €urrent to the WELDING POWER

SOURCE

3.2.2
intedral battery
BATTERY which is contained within the battery-powered WELDING POWER SOURCE and i$
remojved from the WELDING POWER SOURCE for charging purposes

not

Note 1 to entry: A BATTERY that is-te-be removed from the battery-powered WELDING POWER SOURCE for dispgsal or

recycl|ng purposes only is considered to be an INTEGRAL BATTERY.

3.2.3
detaghable battery pack

BATTERY which is contained in a.separate enclosure from the battery-powered WELDING POWER
SOURCE and is intended to be rémoved from the WELDING POWER SOURCE for charging purppses

3.2.
separable battery pack

BATTERY which is cantained in a separate enclosure from the battery-powered WELDING POWER

SOURCE and is coftnected to the battery-powered WELDING POWER SOURCE by a cable

ry system

combination of a B aces
between X ng
3.2.6

Cg rate

current, in amperes, at which a CELL or BATTERY can be discharged for 5 h to the voltage cut-

off point specified by the CELL manufacturer

3.2.7
cell

basic functional unit consisting of an assembly of electrodes, electrolyte, container, terminals,
and usually separators, that is a source of electric energy obtained by direct conversion of

chemical energy

[SOURCE: IEC 60050-482:2004, 482-01-01]
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3.2.8
charger
part or all of the CHARGING SYSTEM contained in a separate enclosure

Note 1 to entry: As a minimum, the CHARGER includes some of the power conversion circuitry. Not all CHARGING
SYSTEMS include a separate CHARGER as in the case where a WELDING POWER SOURCE-may can be charged utilizing
a mains supply cable or-may can incorporate a plug for attachment to a mains receptacle.

3.2.9

charging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
BATTERY

3.2.10
fully|charged cell

fully|charged battery
CELL |or BATTERY charged to the maximum state of charge permitted by the BATTERY CHARGING
SYSTEM intended for use with the WELDING POWER SOURCE

3.2.111
fully|discharged cell

fully|discharged battery
BATTERY or CELL discharged until one of the following conditiahs-Occurs: discharge terminpates
due {o protective circuitry or the BATTERY (or CELL) reaches™d total voltage with an avgrage
voltape per CELL equal to the end-of-discharge voltage for the CELL chemistry being used upless
a different end-of-discharge voltage is specified by the-manufacturer of BATTERY/CELL

Note 1 to entry: The end-of-discharge voltages for common CELL chemistries are provided in-0-5-240 0.5.1.209.

3.2.12
genjral purpose batteries
general purpose cells

BATTERIES and CELLS available from a.¥ariety of manufacturers, through a variety of oltlets
intended for a variety of different manufacturers’ products

Note 1 to entry: 12 V automotive BATTERIES and AA, C and D alkaline CELLS are examples of GENERAL PURPQSE.

3.2.13
maximum charging current
highgst current that @ )CELL is permitted to pass during charging for a specified range of
tempgratures as specified by the CELL manufacturer and evaluated in accordance| with
IEC 62133-1:20 %Lt IEC 62133-2:2017

3.2.1
speciified operating region
range-Of permissible operation of CELLS, expressed by CELL parameter limits

3.2.14.1

specified operating region for charging

conditions for voltage and current during charging in which the CELL is permitted to operate as
specified by the CELL manufacturer and evaluated in accordance with IEC 62133-1:2017 or
IEC 62133-2:2017

3.2.15

upper limit charging voltage

highest voltage that a CELL is permitted to attain during normal charging for a specified range
of temperatures as specified by the CELL manufacturer and evaluated in accordance with
IEC 62133-1:2017 or IEC 62133-2:2017
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3.2.16

venting

condition that occurs, when a CELL releases excessive internal pressure intended by design to
preclude EXPLOSION

3.2.17

electronic component

part in which conduction is achieved principally by electrons moving through a vacuum, gas or
semiconductor, with the exclusion of neon indicators

Note 1 to entry: Examples of ELECTRONIC COMPONENTS are diodes, transistors, triacs and monolithic integrated
itf. Resistors, capacitors and inductors are not considered ELECTRONIC COMPONENTS.

clasdfification of an electric component or circuit with a maximum BATTERY WORKING VOLTAGE of

battery voltage class B
clasdfification of an electric component or circuit with a maximum BATTERY WORKING VOLUTAGE
betwgen 60 V DC and 1 500 V DC

3.2.21
charting
blacKening of the cotton caused by combustion

Note {1 to entry: Discolouration of the cetton caused by smoke is acceptable.

3.2.22
consecutive operating cycle
immediate on cycle after.the thermal control device resets

3.2.23
explosion
<of an explogive atmosphere> sudden increase of pressure and temperature, due to oxidation
or other exethermic reaction

[SOYRCE: IEC 60050-426:2008, 426-02-13]

3.3 Terms and definitions related to efficiency and IDLE STATE power measurement

3.3.1
rated supply frequency
RMS value of supply frequency to the WELDING POWER SOURCE, as specified by the manufacturer

3.3.2

welding power source efficiency

the ratio, expressed as a percentage, by dividing the output ACTIVE POWER by the supply ACTIVE
POWER of the welding power source at rated load conditions

Note 1 to entry: In Commission Regulation (EU) 2019/1784 the corresponding term is “power source efficiency”.
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3.3.3

active power

P

under periodic conditions, mean value, taken over one period T, of the instantaneous power p

P= %J.OTpdt

Note 1 to entry: Under sinusoidal conditions, the ACTIVE POWER is the real part of the complex power S, thus
P =ReS.

Note 4 to entry: The coherent Sl unit for ACTIVE POWER is the watt, W. A
[SOYRCE: IEC 60050-131:2013, 131-11-42] '\Qy
3.3. (19(1’
apparent power r\

S

4
prodiict of the RMS voltage U between the terminals of a two-termineﬂ{)&%‘ment or two-terminal
circult and the RMS electric current 7 in the element or circuit %Q

Note 1 to entry: Under sinusoidal conditions, the APPARENT POWER is th%ggulus of the complex power {, thus

s=1s| A

Note 3 to entry: The coherent Sl unit for APPARENT POWER is the v%?r%ere, VA.

[SOURCE: IEC 60050-131:2013, 131-11-41] QO
D
3.3.5 Q)‘\
owér factor
b D\

undef periodic conditions, ratio of the.@lute value of the ACTIVE POWER P to the APPARENT
POWHR S K\
xO
o P
SIS

.

Note 1 to entry: Under si@ﬁal conditions, the POWER FACTOR is the absolute value of the active factor.

[SOYRCE: IEC (@5(&-131:2002, 131-11-46]

3.3.6 OQ~

totallharmonic ratio
total& onic distortion

THD )
ratio of the RMS value of the HARMONIC CONTENT to the RMS value of the fundamental
component or the reference fundamental component of an alternating quantity

breviation)

Note 1 to entry: The TOTAL HARMONIC RATIO depends on the choice of the fundamental component. If it is not clear
from the context which one is used an indication should be given.

Note 2 to entry: The TOTAL HARMONIC RATIO can be restricted to a certain harmonic order. This is to be stated.

[SOURCE: IEC 60050-551:2001, 551-20-13]
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WELDING POWER SOURCES shall be capable of delivering RATED OUTPUTS at rated DUTY CYCLES
when the following environmental conditions prevail:

a)

b)

c)

d)
e)

range of ambient air temperature:
during operation: =10 °C to +40 °C;
relative humidity of the air:

up to 50 % at 40 °C;

Bt 0090/ ot 5N O .
u O~ JU— /0 at 29 O,

ambient air, free from abnormal amounts of dust, acids, corrosive gases or substances
other than those generated by the welding process;

aftitude above sea level up to 1000 m;
bpse of the WELDING POWER SOURCE inclined up to 10°.

WELDING POWER SOURCES shall withstand storage and transport at an ambient air temper
of =20 °C to +55 °C without any damage to function and performance:

NOTE|1 Different environmental conditions can be agreed upon between the“manufacturer and the purchas
the repulting WELDING POWER SOURCE is marked accordingly (see 15.1). Examples of these conditions arg
humidjty, unusually corrosive fumes, steam, excessive oil vapour, abnormal vibration or shock, excessiveg
severg weather conditions, unusual coastal or shipboard conditions, vermin infestation and atmospheres con
to the|growth of mould.

NOTE|2 CLEARANCE and CREEPAGE DISTANCE requirements in this ‘document allow usage at altitude above se
up to 2000 m.

5

5.1

Testg shall be carried out on new, dry and completely assembled WELDING POWER SOURCES.

Tests

Test conditions

The heating test defined in 7..A.and the THERMAL PROTECTION test defined in 8.5 shall be ca

out

ambient temperature 40 °C, see tolerances in 7.1.2 e), with the exception of en

drivep power sources and FIXED INSTALLATION equipment, which shall be tested in accord
with the manufacturer/s\specifications.

Othef tests shall\be carried out at an ambient air temperature—given—in—Clause—4-
(25 410) °C.

Liquifd-cooled WELDING POWER SOURCES shall be tested with liquid conditions as specified b
manufacturer.

, etc.

ature

br and
: high

dust,
lucive

h level

rried
gine-
ance

B} of

y the

Unless otherwise specified, the equipment shall be supplied by a RATED SUPPLY VOLTAGE with a
tolerance of 5 %.

5.2

Measuring instruments

The accuracy of measuring instruments shall be:

a)

b)

electrical measuring instruments: cLASS | (1 % of full-scale reading), except for the
measurement of insulation resistance and dielectric strength where the accuracy of the

instruments is not specified, but shall be taken into account for the measurement;
thermometer: +2 K;

tachometer: 11 % of full-scale reading.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 RLV © IEC 2021 - 27 -

All electrical measurements shall be made with a maximum measurement uncertainty of 5 %.

5.3

Conformity of components

Referto-AnnexP forconformity of components-

Components and subassemblies which, due to failure, can create a hazard, such as power
supplies and built-in information technology equipment, shall be used in accordance with their
specified ratings unless a specific exception is made. They shall conform to one of the following:

a)

applicable safety requirements of a relevant IEC standard. Conformity with

other

rgquirements of the component standard 1S not required. It necessary tor the appl

dentical or equivalent to the tests required to check conformity with the relevant
standard; N

For gxample, if components meet the safety requirements of IEC 60950-1 p’@are rated
less g$evere environment than the applicable environment of Clause 4 and g.\1:1, they shall also

meet|relevant additional requirements of this document. ,\b‘

b) the requirements of this document and, where necessary for t lication, any addi
applicable safety requirements of the relevant IEC componept ndard;

c) iflthere is no relevant IEC standard, the requirements of thi§.document;

d) applicable safety requirements of a non-IEC standard @‘Shich are at least as high as

cpmponents shall be subjected to the tests of this document, except when thos ts are
%ﬂp( nent

dtion,

for a

fional

those

of the relevant IEC standard, provided that the co nent has been approved to the|non-

IEC standard by a recognized testing authority. Q

NPTE Tests performed by a recognized testing a th\§¢ty which confirm conformity with applicable
rgquirements are not repeated, even if the tests wereufie ormed using a non-IEC standard.

Figure 1 is a flow chart showing methods of&nformity verification.

Confprmity is checked by VISUAL /NSP@%ON and, if necessary, by test.

safety
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a)
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c)
d)
e)
)

9)
h)
i)
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- 28—

b)

IEC 60974-1:2021

RLV © IEC 2021

d)

Applicable
requirements of
relevant [IEC
component standard
fulfilled?

Relevant tests of

applicable IEC
L

Are complete
requirements in
IEC 60974-1?

Test according to

component
standard

Additional
requirements
according IEC 60974-1
(if necessary for
application)?

Test according to
IEC 60974-1

No relevant
Yes |IEC standard

Test according to

Tested by a
recognised
testing authority
to safety
requirements
meeting or
exceeding
relevant [EC
standards

IEC 60974-1

IEC 60974-1

Relevant tests of
applicable IEC
component
standard

TYPE TESTS

Satisfac )

tory

Figure 1 — Flow chart for conformity methods of 5.3

5s otherwise specified, the tests in'this document are TYPE TESTS.

enefal VISUAL INSPECTION, see 3.1.7;
sulation resistance, see 6.1.4 (preliminary check);

IEC

ELDING POWER SOURCE shall:be tested with any ancillary equipment fitted that could affect

PE TESTS shall be.carried out on the same WELDING POWER SOURCE except wherq it is
fied that a test may be carried out on another WELDING POWER SOURCE.

condition eficonformity, the TYPE TESTS given below shall be carried out in the follqwing
ence withhho drying time between f), g) and h):

enclosure, see 14.2;

handling means, see 14.3;

drop withstand, see 14.4;

protection provided by the enclosure, see 6.2.1;

insulation resistance, see 6.1.4;

dielectric strength, see 6.1.5;

general VISUAL INSPECTION, see 3.1.7.

The other tests included in this document and not listed here shall be carried out, but-may can
be completed in any convenient sequence.
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5.5

ROUTINE TESTS

All ROUTINE TESTS shall be carried out on each WELDING POWER SOURCE. The following sequence
is recommended:

a)
b)
c)
d)

e)

NOTE|1 In short circuit and other test conditions, the output values can differ from CONVENTIONAL LOAD valugs.

NOTE|2 If justified by the design, measured values can be compensated due toyvariations of the supply netv

6

6.1

6.1.

The majority of WELDING POWER SOURCES fall within the overvoltage category Ill in accord
with [IEC 60664-1; mechanically powered WEUDING POWER SOURCES fall within overvo
ory Il. All WELDING POWER SOURCES shall be designed for use in environmental conditions
of POLLUTION DEGREE 3 as a minimum.

categ

Com

Components or subassemblies with CLEARANCES or CREEPAGE DISTANCES correspondi
POLLUTION DEGREE ‘1) are permitted, if they are completely coated, potted or mould
accofdance with<EC 60664-3.

See Table3xfor printed wiring material CREEPAGE DISTANCES.

CLASBY.EQUIPMENT intended to be connected to an earthed three-phase three-wire system

VISUAL INSPECTION in accordance with the manufacturer’s specifications;
continuity of the PROTECTIVE CIRCUIT, see 10.5.3;

dielectric strength, see 6.1.5;

NO-LOAD VOLTAGE:

1) RATED NO-LOAD VOLTAGE, see 11.1 by measurement only; or

2|) if applicable, RATED REDUCED NO-LOAD VOLTAGE, see 13.2.1; or
3) if applicable, RATED SWITCHED NO-LOAD VOLTAGE, see 13.2.2;

te¢st to ensure rated minimum and maximum output values in accordance with*15.4 b
1p6.4 ¢). The manufacturer-may can select CONVENTIONAL LOAD, short cireuitload or
test conditions.

Rrotection against electric shock

Insulation

1 General

and
bther

ork.

ance
Itage

bonents or subassemblies with’ CLEARANCES or CREEPAGE DISTANCES corresponding to
POLLYUTION DEGREE 2 are permitted-if the MICRO-ENVIRONMENT of the component or subasse
is improved (by means such asfiltering, coating, potting, moulding) so that only non-condu
pollution or occasional temperary conductivity caused by condensation occurs.

mbly
ctive

g to
din

shall

be designed with insulation based on line to line voltage values. CLASS | EQUIPMENT designed
with insulation based on line to neutral voltage values shall be provided with a caution that such
equipment shall only be used on a supply network that is either a three-phase, four-wire system
with an earthed neutral or a single-phase, three-wire, system with an earthed neutral.

The application of insulation in many configurations is illustrated in Figure 2, but other
configurations and solutions are possible. If a particular configuration is not represented in
Figure 2, the required insulation shall be determined by considering the effect of a single fault.
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Similar circuit
SUPPLY CIRCUIT (see 6.2.4) or R/D or F2
- auxiliary power output (see 11.6) or |

- CONTROL CIRCUIT connected to the SUPPLY CIRCUIT A A
R/D B¢
CONTROL CIRCUIT (see 12.2) separated from w R/D
supply, welding and PROTECTIVE CIRCUIT and | —[ ]
having a voltage higher than 11.1.1 A A
R/D B
WELDING CIRCUIT (see 6.2.4) or } W B or F2
- CONTROL CIRCUIT or . <—>
- REMJTE CONTROL CIRCUIT (see 12.3) or A A
- powdr supply to external devices (see 11.5 a), b)) B B or R/DP
conneg¢ted to the WELDING CIRCUIT
CONTROL CIRCUIT (see 12.2) separated from v \ 4 \4 F
supply welding and PROTECTIVE CIRCUIT and | Ae——— [
having a voltage lower than 11.1.1 A
B
PROTECTIVE CIRCUIT or A 4 A 4 Vv V
- CONTJROL CIRCUIT or NexX |

- REMQTE CONTROL CIRCUIT (see 12.3)

conne¢ted to the PROTECTIVE CIRCUIT (see 10.5)

Key

R/D Reinforced or DOUBLE INSULATION |:| Cireuit

B BASIC INSULATION F FUNCTIONAL INSULATION
2  Tolbe decided by the manufacturer with respect to the configuration.

b R/ID if WELDING CIRCUIT higher than 11.1.1.

¢ CONTROL CIRCUITS connected to the PROTECTIVE"CIRCUIT require R/D unless the CONTROL CIRCUIT me§g
redquirements of 10.5 under fault condition.

ts the

6.1.2

Figure 2 — Example of insulation configuration for CLASS | EQUIPMENT

CLEARANCES

For dircuits directly conageted to the mains supply the voltage line-to-neutral shall be de

from
CLEA
over

The
and
trans

Table A.1. For BASIC or SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, min
RANCES shall be' in accordance with Table 2 for overvoltage category lll. For
oltage categories, minimum CLEARANCES shall be in accordance with IEC 60664-1.

alueszef Table 2 shall also apply to the WELDING CIRCUIT within the WELDING POWER SO
to, CONTROL CIRCUITS when separated from the SuUPPLY CIRCUIT, for example

rived
mum
bther

URCE
by a

|former.

IEC
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Table 2 — Minimum CLEARANCES for overvoltage category lll

Voltage line- Basic or SUPPLEMENTARY INSULATION REINFORCED INSULATION
to-neutral
derived from POLLUTION DEGREE POLLUTION DEGREE
nominal Rated 2 | 3 | 4 Rated 2 | 3 | 4
voltages AC | impulse | AC test impulse AC test
or DC up to test voltage test voltage
and voltage CLEARANCE voltage CLEARANCE
including?
V RMS peak V V RMS. mm peak V V RMS mm
50 800 566 0,2 0,8 1 500 1061 0,5 0,8 1,6
00 1500 1061 0,5 1,6 2 500 1768 1,5
50 2 500 1768 1,5 4 000 2 828 3
B0O 4 000 2 828 3 6 000 4 243 5,5
500 6 000 4 243 5,5 8 000 5 657 8
11000 8 000 5657 8 12 000 8 485 14
NOTHE 1 Values based on Tables F.1 and F.2 of IEC 60664-1:20072020.
NOTHE 2 For other POLLUTION DEGREES and overvoltage categories, see IEC 60664-1.
NOTH 3 If an autotransformer is connected to the SUPPLY CIRCUIT and ptovided as a part of a WELDING PPWER
SOURLE, the supply voltage determines the CLEARANCES.
a8 Sge Table A.1.
For determining CLEARANCES as to accessible nonsconductive surfaces, such surfaces shall be

nger

ts or
bxide

paree
HRer-

Lipply

cons|dered to be covered by metal foil wherever,they can be touched by the standard test fi
in acpordance with IEC 60529.

CLEARANCES shall not be interpolated,

For qUPPLY CIRCUIT terminals, see-E.2.

CLEARANCES between parts of the WELDING POWER SOURCE (for example electronic circu
components) which are_protected by an overvoltage limiting device (for example metal
varistor)-may can be rated in accordance with overvoltage category | (see IEC 60664-1).
They

and-{

If thg CONTROL CIRCUIT is directly connected to the SUPPLY CIRCUIT, the values for the s
voltage‘shall apply.

Conformity shall be checked by measurement in accordance with 6.8 of IEC 60664-1:20072020
or where this is not possible, by submitting the WELDING POWER SOURCE to an impulse test using
the voltages given in Table 2.

For the impulse test, a minimum of three impulses of each polarity at the voltage given in
Table 2 are applied with an interval of at least 1 s between impulses using a generator with an
output waveform of 1,2/50 ys and an output impedance of less than 500 Q.

Alternatively, either an AC test voltage as given in Table 2-may can be applied for three cycles
or a ripple free DC voltage, the value of which is equal to the impulse voltage,-may can be
applied three times for 10 ms, for each polarity.
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The basis for the determination of a CREEPAGE DISTANCE is the long-term RMS value of the
voltage existing across it. This voltage is the highest value of the steady-state WORKING VOLTAGE
(as specified in IEC 60664-1:2020, 4.2.5), the rated insulation voltage or the rated voltage. For

the d

etermination of the rated insulation voltages Table A.2 and Table A.3 can be used.

CREEPAGE DISTANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION, shall be selected

from

Table 3.

CREEPAGE DISTANCES of DOUBLE INSULATION-shallbe are the sum of the values for the BASIC

INSUL

CREEH
DISTA

ATION and SUPPLEMENTARY INSULATION which-ferm make up the DOUBLE INSULATION.

PAGE DISTANCES for REINFORCED INSULATION shall be twice-these-determined thelCREE
NCE for BASIC INSULATION.

Whex Table 3 is used, it is allowed to interpolate values for intermediaie “voltages.

inter
of dig

For t
such
the s

olating, linear interpolation shall be used and values shall be roundégdto the same nu
its as the values picked up from the table.

he purpose of dimensioning CREEPAGE DISTANCES to accessible non-conductive surf
surfaces shall be considered to be covered by metal foil Wwherever they can be touch¢
fandard test finger in accordance with IEC 60529.

PAGE

\Vhen
mber

hces,
ed by

o)

For qUPPLY CIRCUIT terminals, see E.2.

The yalues of Table 3 shall also be applicable to the WELDING CIRCUIT within the WELDING P
SOURCE and to CONTROL CIRCUITS when.separated from the SUPPLY CIRCUIT by, for examy
transfformer.

A CREEPAGE DISTANCE cannot-bé-less than the associated CLEARANCE, so the shortest pos
CREEPAGE DISTANCE is equal\to the required CLEARANCE.

If thg CONTROL CIRCUITYs connected directly to the SUPPLY CIRCUIT, the values for the s
voltapge shall apply.

Confprmity shall be checked by linear measurement in accordance with 6.

IEC $0664-1:206072020.

DWER
le, a

sible

Lpply

B of
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Table 3 — Minimum CREEPAGE DISTANCES

CREEPAGE DISTANCES in mm
Working Basic or SUPPLEMENTARY INSULATION
voltage Printed wiring material
POLLUTION DEGREE
POLLUTION DEGREE
1 2 1 2 3
MATERIAL GROUP MATERIAL GROUP
a b a | 1 11 1 1 1
V|RMS mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,4 0,4 0,4 1 1 1
2,5 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 ,05
16 0,025 0,04 0,1 0,45 0,45 0,45 1,4 1.1 1,1
20 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2
25 0,025 0,04 0,125 0,5 0,5 0,5 1,25 1,25 ,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 2
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 2,1
100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2.1 2,4
160 0,25 0,4 0,82 0,8 1,1 1,6 2 2,2 2,5
P00 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2
P50 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4
320 0,75 1.6 0,75 1,6 2,2 3,2 4 4,5 5
100 1 2 1 2 2,8 4 5 5,6 6,3
500 1,3 2,5 1,3 2,5 3,6 5 6,3 71 8
530 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
800 2.4 4 2,4 4 5,6 8 10 11 2,5
11 000 8,2 5 3,2 5 7.1 10 12,5 14 16
1 250 4,2 6,3 9 12,5 16 18 20
1 600 5,6 8 11 16 20 22 25
2000 7,5 10 14 20 25 28 32
2 500 10 12,5 18 25 32 36 40
3 200 12,5 16 22 32 40 45 50
4 000 16 20 28 40 50 56 63
5000 20 25 36 50 63 71 80
6 300 25 32 45 63 80 90 100
8 000 32 40 56 80 100 110 125
10 000 40 50 71 100 125 140 160
@ MATERIAL GROUP |, Il, Illa and IlIb.

b MATERIAL GROUP I, Il and llla.

NOTE In accordance with IEC 60664-1, the dimensions for CREEPAGE DISTANCE cannot be specified where
permanently conductive pollution is present (POLLUTION DEGREE 4).
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6.1.4 Insulation resistance
The insulation resistance shall be not less than the values given in Table 4.
Table 4 — Insulation resistance
Measurement? Resistance Insulation
SUPPLY CIRCUIT to WELDING CIRCUIT 5,0 MQ Double or
reinforced
WELDING CIRCUIT to PROTECTIVE CIRCUIT 2,5 MQ Basic
SUPPLY CIRCUIT 1o PROTECTIVE CIRCUIT Z,0 VL2 Basic
SUPPLY CIRCUIT . b Double pr
of CLASS Il EQUIPMENT to accessible surfaces 5.0 MQ feinforcgd
a8 CPNTROL CIRCUITS are tested together with the circuit to which they are galvanically connécted. Accegsible
CPNTROL CIRCUITS separated from all other circuits are tested according to the manufacturer’s ‘Specificatign.
b Fpr measurement to accessible non-conductive surfaces, such surfaces shall be considered to be covergd by
metal foil.
Any [control or auxiliary circuit connected to the protective~conductor terminal shajl be
cons|dered as an exposed conductive part for the purpose of thistest.
Confprmity shall be checked by the stabilized measurement of the insulation resistange by
application of a DC voltage of 500 V at room temperature.
Durirjg the measurement, torches shall be disconnected, solid-state ELECTRONIC COMPONENTS
and their protective devices-may can be short-circuited and liquid cooling units shall be t¢sted
withqut liquid.
6.1.5 Dielectric strength

The insulation shall withstand the folowing test voltages without any flashover or breakddg

a)
b)

first test of a WELDING POWER'SOURCE: test voltages given in Table 5;

—

given in Table 5.

wn:

g¢petition of the test of the same WELDING POWER SOURCE: test voltage 80 % of the values


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 RLV © IEC 2021

— 35 —

Table 5 — Dielectric test voltages

Maximum rated

voltage?
V RMS

AC dielectric test voltage

V RMS

Supply?, welding®
or control® circuits

All circuits to exposed conductive parts,
SUPPLY CIRCUIT to all circuits except the
WELDING CIRCUIT

All circuits except
SUPPLY CIRCUIT to
WELDING CIRCUIT

SUPPLY CIRCUIT to
WELDING CIRCUIT

CLASS | EQUIPMENT CLAsS Il EQUIPMENT
Up to 50 500 1000 500 1000
220 1100 2200 1100 2 200
450 1875 3750 1875 3750
700 2 500 5000 2 500 54000
1000 2750 5500 2750 5500

NOTE

NOTH
exits

1 The maximum rated voltage is valid for earthed and unearthed systems.

2 In this document, the dielectric strength test of CONTROL CIRCUITS is limitedstosany circuit that ent
the enclosure apart from the SUPPLY CIRCUIT and the WELDING CIRCUIT.

prs or

> T

o
-

br intermediate values, interpolation is allowed on all supply networks (SUPRLY CIRCUIT) operating outsid
nge of 220 V to 450 V and on all three-phase, three-wire earthed systems without voltage exemption
hnex A).

br intermediate values, interpolation is allowed on welding and CONTROL CIRCUITS.

e the
(see

The 4
1,45

The

transfformer shall deliver the prescribed xvoltage up to the tripping current. Tripping is rega

as a

NOTE

Altennative test: A DC test ¥oltage of 1,4 times the RMS test voltage-may can be used.

Com
cond

a) T

n

S

times the RMS value, having a frequency af\approximately 50 Hz or 60 Hz.

maximum permissible setting of the tripping current shall be 100 mA. The high vo
flashover or a breakdown.

For the operator’s safety, the lowest setting of the tripping current (less than or equal to 10 mA) is tyjq

bonents or subassemblies shall not be disconnected or short-circuited unless

tions of a), b) or.e) below are met:

he components or subassemblies are designed and tested to relevant standards
pecify asvoltage lower than the test voltage level of this document. These componer

célsconnection or short-circuiting does not prevent a part of that circuit from being te

b)

Lbassemblies are not connected between supply and WELDING CIRCUITS and

\C test voltage shall be of an approximate sine.wave-form with a peak value not exceg¢ding

Itage
rded

ical.

the

that
ts or
their
sted.

xample: fan motors and pump motors.

The components or subassemblies are completely incorporated within either the supply or

the WELDING CIRCUIT and their disconnection does not prevent a part of that circuit from

b

c)
c

eing tested. Example: electronic circuits.

IRCUIT and any exposed conductive part conform to the relevant standards.

Interference suppression networks or protection capacitors between the supply or WELDING

CONTROL CIRCUITS connected to the protective conductor terminal shall not be disconnected

durin

g testing and they are then tested as exposed conductive parts.

At the discretion of the manufacturer, the test voltage may be slowly raised to the full value.

The test voltages between the SUPPLY CIRCUIT, the exposed conductive parts and the WELDING
CIRCUIT-may can be applied simultaneously. An example is given in Annex B.
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Engine-driven WELDING POWER SOURCES shall undergo the same test.

Conformity shall be checked by application of the test voltage for

a) 60 s (TYPE TEST);
b) 5 s (ROUTINE TEST);
or
c) 1 s (ROUTINE TEST with the test voltage increased by 20 %).

6.2 Protection against electric shock in normal service (direct contact)

6.2.1 Protection provided by the enclosure

WELDING POWER SOURCES specifically designed for indoor use shall have a minimum*degrge of
protection of IP21S using IEC 60529 test procedures and conditions.

WELDING POWER SOURCES specifically designed for outdoor use shall have ‘a'minimum degree
of prptection of IP23S using IEC 60529 test procedures and conditions:

D

WELDING POWER SOURCES with degree of protection IP23S-may can be stored, but aré¢ not
intended to be used outside during precipitation unless sheltered.

Adequate drainage shall be provided by the enclosure. Retained water shall not interferd with
the gperation of the equipment or impair safety. TheSquantity of water that may enter the
enclgsure is not limited.

WELDING CIRCUIT connections shall be protected«as specified in 11.4.1.

REMQTE CONTROLS for WELDING POWER SOUREES shall have a minimum degree of protectipn of
IP2XJusing IEC 60529 test procedures, and conditions.

Confprmity shall be checked by the'following test:

A WHLDING POWER SOURCE (shall be subjected to the appropriate water test without being
energ@ized. Immediately after the test, the WELDING POWER SOURCE shall be moved to a|safe
envirpnment and subjecied to the insulation resistance test, listed in 5.4 g) and dielgctric
strength test, listed in(5)4 h).

6.2.2 Capacitors

Each| capacitor provided as part of a WELDING POWER SOURCE and connected either acrgss a
SUPPLY CIREUIT or across a winding of a transformer providing WELDING CURRENT shall

a) n

b) be designed not to leak during normal service;

c) be contained within the WELDING POWER SOURCE enclosure or other enclosure which
conforms to the relevant requirements of this document.

Conformity shall be checked by VISUAL INSPECTION.
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For g

6.2.3
Each

voltage across the capacitor to 60 V or less within the time.necessary to give access {q
nt carrying part connected to the capacitor or an appropriate warning label shall be lised.

curre
For 4

Caps
risk g

Confprmity shall be checked by VISUAL INSPECTION and by the following test.

The WELDING POWER SOURCE is opgrated at the highest RATED SUPPLY VOLTAGE. The WEL

POWH
with

6.2.4 Isolation of the\WELDING CIRCUIT

The WELDING CIRcUIT shall be isolated from the SUPPLY CIRCUIT and from all other circuits h

apacitor short circuit test, see 9.5.

Automatic discharge of SUPPLY CIRCUIT capacitors

capacitor shall be provided with a means of automatic«discharge which shall reduc

ny plug which has a voltage due to a capacitor, the access time is considered to be

citors having a rated capacitance not exceeding 0,1 yF are not considered to pres
f electric shock.

R SOURCE is then disconnected from the supply network and the voltages are meas
nstruments that do not sighificantly affect the values being measured.

e the
any

s.

ent a

DING
ured

aving

a volfage higher_than the allowable NO-LOAD VOLTAGE in accordance with 11.1.1 (for example

auxil
meet

of th¢ other-¢ircuit shall be supplied by an isolating transformer or equivalent means.

ary power SUPPLY CIRCUITS) by reinforced or DOUBLE INSULATION or equivalent means
the requinements of 6.1. If another circuit is connected to the WELDING CIRCUIT, the p

that
ower

rnal

The WELDING CIRCUIT shall not be connected in’rprnally to the rnnnpr‘fing means for the ext

protective conductor, the enclosure, frame or core of the WELDING POWER SOURCE, except, if
necessary, by an interference suppression network or protection capacitor.

Conformity shall be checked by tests given in 6.1.

6.2.5

WELDING CIRCUIT TOUCH CURRENT

The TOUCH CURRENT between the WELDING CIRCUIT connections and the protective conductor

termi

nal shall not exceed 14,1 mA peak.

Conformity shall be checked by VISUAL INSPECTION and measurement of the TOUCH CURRENT with
a circuit as shown in Figure 3 at the RATED SUPPLY VOLTAGE(S) and no-load condition.
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The measuring network specified in-Figure-N-4 Figure N.2 shall be connected as shown in

Figure 3.

(o) o o

:£ A : B
e e ©)
O
O IEC

Key
A, B Measuring network connections
NOTE For cLASS Il EQUIPMENT, use the PE-terminal of earthed supply network.

6.2.6

The

TOUCH CURRENT in normal condition

CIRCUYIT, shall not exceed 0,7 mA peak under normal conditions.

Conf
Figun
the f

b/lowing conditions:

a) the WELDING POWER SOURCE is:

isolated from the grodnd plane;

systems withf 800 V or greater;

b) the WELDING €IRCUIT is in the no-load condition;

in

(9]
~

terferencCe suppression capacitors are not disconnected.

(0] (0] (0]

Figure 3 — Measurement of WELDING CIRCUIT TOUCH CURRENT

TOUCH CURRENT for accessible conductive surfaces, not connected to the PROTE

brmity shall be checked by measurement of the TOUCH CURRENT with a circuit as sho
e 4 and the measurement network<otr Figure N.1, without simulating any fault and (

supplied by the highest RATED SUPPLY VOLTAGE plus an appropriate working toleran
specified by thesxmianufacturer, at least +10 % for any supply, except +6 % for s

CTIVE
wvn in

nder

ce as
Lipply

]
HEEY

T
CEREEER

&

it
RESE,

s

e
A

Figure 4 — Measurement of TOUCH CURRENT in normal condition

IEC
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6.3
6.3

Protection against electric shock in case of a fault condition (indirect contact)

A Protective provisions

WELDING POWER SOURCES shall be CLASS | or CLASS Il EQUIPMENT in accordance with IEC 61140,
with the exception of the WELDING CIRCUIT.

6.3.

2 Isolation between windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT

Windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT shall be isolated by

a)

b)

reinforced or DOURI E INSUI ATION

(0]

BASIC INSULATION to a metal screen between them which is connected to the{protgctive

cpnductor.

Between the windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT, there shall be insullation
which conforms to the values given in Table 6. Alternatively, other means specifi

IEC {

satisfied.

Table 6 — Minimum distance through insulation

d in

1558-1 may be used provided that the complete requirementsVof IEC 61558-1 are

RATED SUPPLY Minimum distance through insulation

VOLTAGE

mm
V RMS )
Single layer Total of three or more
separate layers

up to 440 1,3 0,35

441 to 690 1% 0,4
691 to 1 000 2,0 0,5

Whete there is a metal screen bétween the windings, the thickness of the insulation bet
each|winding and the screen.shall be at least half the values given in Table 6.

Confprmity shall be checked by VISUAL INSPECTION and by measurement.

6.3.

3 Internal conductors and connections

Internal conduetors and connections shall be secured or positioned to prevent accid
loosgning, which could cause electrical connection between

a)

b)

the{SUPPLY CIRCUIT or any other circuit and the WELDING CIRCUIT so that the output vo

veen

ental

Itage

could become highnr than the allowable NO-LOAD VOLTAGE;

the protective conductor, enclosure, frame or core and the WELDING CIRCUIT.

Where insulated conductors pass through metallic parts, they shall be provided with bushings
of insulating material or the openings shall be smoothly rounded with a radius of at least

1,5

mm.

Bare conductors shall be so fixed that the CLEARANCE and CREEPAGE DISTANCE from each other
and from conductive parts is maintained (see 6.1.2 and 6.3.2).
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Conductors of different circuits may be laid side by side, may occupy the same duct (for example
conduit, cable trunking system), or may be in the same multiconductor cable provided that the
arrangement does not impair the proper functioning of the respective circuits. Where those
circuits operate at different voltages, the conductors shall be separated by suitable barriers or
shall be insulated for the highest voltage to which any conductor within the same duct can be
subjected.

Conformity shall be checked by VISUAL INSPECTION and by measurement.

6.3.4 Additional requirements for PLASMA CUTTING SYSTEMS

The plasma cutting torch, parts (e.g. parts typically replaced due to wear) and PLASMA CUTTING
POWHR SOURCE, recommended by the manufacturer, shall form a safe system.

Plasmna tips, which for technical reasons cannot be protected against direct cantact, shall be
cons|dered sufficiently protected for normal use and SINGLE-FAULT CONDITION.if the follqwing
requirements are fulfilled:

a) when no arc current is present:

—

He voltage between the plasma tip and the workpiece and/or earth is not higher thah the
values givenin 11.1.1,

ot
the PLASMA CUTTING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE in accordance
wlith Clause 13,
and

b) for manual systems, when an arc current is_présent:

the sides of a plasma tip cannot be touched by the standard test finger in accordancg with
IEC 60529 when it is placed on a flat surface with its centre line perpendicular to it,
ot

the DC LOAD VOLTAGE between*the plasma tip and the workpiece and/or earth is not hjgher
than values given in 11.1.1.

NOTE| A single-fault is an abnormal condition resulting from the electrode being in contact with the plasa tip
becaupe of missing insulatorsg sticking of the plasma tip to the electrode, conductive material between plasma tip
and electrode, wrong parts, 1e0se parts, electrode abrasion, parts inserted incorrectly, excessive load or indorrect
gas flow.

Confprmity shall be.tested in accordance with 11.1 and by simulating a torch fault and testing
in actordance with Clause 13. The torch shall be tested in accordance with IEC 60974-7.

6.3.5 Movable coils and cores

If mdvable caoils or cores are used to adjust the WEIDING CURRENT the construction shall be

such that the prescribed CLEARANCES and CREEPAGE DISTANCES are maintained, taking into
account electrical and mechanical stresses.

Conformity shall be checked by operating the mechanism 500 times over its complete
movement between minimum and maximum at the rate specified by the manufacturer and by
VISUAL INSPECTION.

6.3.6 TOUCH CURRENT in fault condition

For CLASS | EQUIPMENT, the weighted TOUCH CURRENT in the case of an external protective
conductor failure or disconnection shall not exceed 14,1 mA peak except for equipment with
permanent connection by a reinforced protective conductor in accordance with IEC 61140.
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Equipment for permanent connection with a reinforced protective conductor may have a leakage
current up to 5 % of the RATED SUPPLY CURRENT per phase.

Conformity shall be checked using the configurations as shown in Annex N with measurement
network of Figure N.2 under the following conditions:

1)

2)
3)

the WELDING POWER SOURCE is:
— isolated from the ground plane;
— fully assembled and ready for use in the maximum configuration;

— supplied by the highest RATED SUPPLY VOLTAGE plus an appropriate working tolerance as

specified by the manufacturer, at least +10 % for any supply, except +6 % for\s
systems with 600 V or greater;

—| not connected to the protective earth except through measurement components;
the WELDING CIRCUIT is in the no-load condition;

nterference suppression capacitors shall not be disconnected.

NOTE|1 When the TOUCH CURRENT is close to the limit value, effects of interferénhee suppression caps
tolerapce are considered and special care is taken in measurement precision and calibration.

NOTE|2 Traditionally, TOUCH CURRENT was at its maximum at the highest supply Veltage. Electronic WELDING H
SOUR(Es will not always provide maximum TOUCH CURRENT under this supply Jcondition. TOUCH CURRENT (
maxinlized at the lowest voltage, i.e. maximum current draw, or under some\0ther condition. Electric shock prof
is proyided under the worst case operating condition.

7

7.1

Thermal requirements

Heating test

7.1.1 Test conditions

When placing the measuring devices, the,only access permitted shall be through openings
covef plates, inspection doors or easily'removable panels provided by the manufacturer
ventilation in the test area and the<measuring devices used shall not interfere with the ng
ventilation of the WELDING POWERISOURCE or cause abnormal transfer of heat to or from it.

The WELDING POWER SOURCE"iS operated at RATED SUPPLY VOLTAGE, with constant current
cycld time of (10 £ 0,2).min:

a)

b)

with the rated WELDING CURRENT (/,) at 60 % and/or 100 % DUTY CYCLE as appropriate

with the RATER'MAXIMUM WELDING CURRENT (/5,5x) @t the corresponding DUTY CYCLE.

If it i knownrthat neither a) nor b) gives maximum heating, then a test shall be made 3
setting within the rated range which gives the maximum heating.

ipply

citors

OWER
an be
ection

with
The
rmal

t the

In the case of a WELDING POWER SOURCE rated for AC tungsten inert-gas welding, an unbalanced
load could cause maximum heating. In this case, a test shall be carried out as given in Annex C.

The ambient temperature condition of 5.1 shall be fulfilled.

NOTE 1 This maximum heating is possible at the no-load condition.

NOTE 2 The tests, if relevant, follow each other without having the WELDING POWER SOURCE returned to the ambient
air temperature.
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7.1.2 Tolerances of the test parameters
During the last 60 min of the heating test in accordance with 7.1.3, the following tolerances
shall be met:
+10 .
a) LOAD VOLTAGE: 5 % of the appropriate CONVENTIONAL LOAD VOLTAGE
+10 .
% of the appropriate CONVENTIONAL WELDING
b) WELDING CURRENT: -2
CURRENT;
c) [supply voltage: 15 % of the appropriate RATED SUPPLY VOLTAGE;
d) |engine speed: 15 % of the appropriate rated speed;
+10 .
e) |temperature: 5 K of the ambient temperature.
7.1.3 Duration of test
The heating test shall be carried out until the rate of the TEMPERATURE RISE does not exceed
2 K/H on any component for a period not less than 60 min.
7.2 | Temperature measurement
7.21 Measurement conditions

The emperature shall be determined at the midpoint‘ef the load time of the last cycle as fol

a) fq
s

N

N
m

b) fq
7.2.2

The
wind

NOTE|

Bulb

r windings, by measurement of the resistance, or by surface or embedded temper
ENSOrs;

DTE 1 The surface temperature sensor method is not preferred.

DTE 2 In the case of windings of low resistance having switch contacts in series with them, the resi
easurement can give misleading results.

r other parts, by surface temperature sensors.
Surface temperature sensor

temperature is measured by a temperature sensor applied to accessible surfacg
ngs or other parts-in accordance with the conditions stipulated below.

NOTE

OWS!

ature

tance

bs of

2 The size and spread of hot spots in windings depend on the design of the WELDING POWER SOURCE.

1 Typical temperature sensors are thermocouples, resistance thermometers, etc.

thermometers shall not be used for measuring temperatures of windings and surfaces.
ature is likely
ary check.

Efficient heat transmission between the point of measurement and the temperature sensor shall
be ensured, and protection shall be provided for the temperature sensor against the effect of
air currents and radiation.
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7.2.3 Resistance

The TEMPERATURE RISE of windings is determined by the increase in their resistance and is
obtained for copper by the following formula:

235 +t)(R, — R
t2_ta=( 11)3( 2 1)+(l1—ta)
1

where
ty is the temperature of the winding at the moment when R, is measured (°C);

i the calculated temperature of the winding at the end of the test (°C);

~ ~
N

i the ambient air temperature at the end of the test (°C);

if the initial resistance of the winding (Q);

X
N -

iy the resistance of the winding at the end of the test (Q).

For gluminium, the number 235 in the above formula is replaced by the number 225.

The temperature ¢4 shall be within +3 K of the ambient air temperature.

7.2.4 Embedded temperature sensor

The ftemperature is measured by thermocouples of other suitable temperature measpring
instruments of comparable size embedded at the hottest parts.

Therlzocouples shall be applied directly to windings and coils. Any integrally applied insulation
on thie conductors themselves is not required.to be removed.

A thermocouple applied to the hottest’ point of a single layer winding is considered as
embgdded.

7.2.5 Determination of thesambient air temperature

The pmbient air temperature is determined by at least three measuring devices. Thes¢ are
spacgd uniformly around+the WELDING POWER SOURCE, at approximately one-half of its hieight
and 1 m to 2 m from-its/surface. They are protected from draughts and abnormal heating}| The
mearn value of thestemperature readings is adopted as the temperature of the ambient air

In th¢ case of forced air-cooled WELDING POWER SOURCES, a single measuring device is placed
wherg the-air enters the cooling system. The mean of the readings taken at equal intervals of
time furing'the last quarter of the duration of the test is adopted as the ambient air temperature.

7.2.6 Recording of temperatures

Where possible, temperatures are recorded while the equipment is in operation and after
shutdown. On those parts where the recording of temperature is not possible while the
equipment is in operation, temperatures are taken after shutdown as described below.

Whenever a sufficient time has elapsed between the instant of shutdown and the time of final
temperature measurement to permit the temperature to fall, suitable corrections are applied to
obtain as nearly as practicable the temperature at the instant of shutdown. This-may can be
done by plotting a curve in accordance with Annex D. A minimum of four temperature readings
is taken within 5 min from shutdown. In cases where successive measurements show an
increasing temperature after shutdown, the highest value is taken.
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To maintain the temperature during the stopping period, precautions shall be taken to shorten
the stopping period of an engine-driven WELDING POWER SOURCE.

7.3 Limits of TEMPERATURE RISE
7.31 Windings, commutators and slip-rings

The TEMPERATURE RISE for windings, commutators and slip-rings shall not exceed the values
given in Table 7, regardless of the method of temperature measurement used.

Table 7 — Temperature limits for windings, commutators and slip-rings

Ciass oF Maximum Maximum TEMPERATURE RISE
INSPLATION temperature K
Windings Commutatofs
Surface Resistance Embedded and
temperature temperature slip-rings|
°C °C sensor sensor

1P5 (A) 150 55 60 65 60

1p0 (E) 165 70 75 80 70

1B0 (B) 175 75 80 90 80

1p5 (F) 190 95 105 115 90

1B0 (H) 210 115 125 140 100

2P0 (N) 230 130 145 160

Not determined

2P0 (R) 250 150 160 180
NOTH 1 Surface temperature sensor means that the temperature is measured with non-embedded sensors fat the
hotte$t accessible spot of the outer surface of the windihgs.
NOTHE 2 Normally, the temperature at the surface is the lowest. The temperature determined by resisfance
measjurement gives the average between all (femperatures occurring in a winding. The highest tempefature
occulfring in the windings (hot spot) can be measured by embedded temperature sensors.
NOTHE 3 Other classes of insulation having higher values than those given in Table 7 are available| (see
IEC g0085).

No pprt shall be allowed:to reach any temperature that will damage another part even thiough
that part might conform“to the requirements in Table 7.

Furthermore, for-tests at other than 100 % DUTY CYCLE, the temperature occurring during any
full cycle shall not exceed the maximum temperatures given in Table 7.

Confpriity shall be checked by measurement in accordance with 7.2.

7.3.2 External surfaces

The TEMPERATURE RISE for external surfaces shall not exceed the values given in Table 8. Limits
of TEMPERATURE RISE are given for:

— an unintentional contact period of 1 s for enclosures,

— a contact period of 4 s for buttons and

— a contact period of 60 s for handles.
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Table 8 — Temperature limits for external surfaces

External surface Maximum TEMPERATURE RISE Burn threshold for contact
period?
K s
Uncoated metal enclosures 25 1
Painted metal enclosures 35 1
Plastic enclosures 45 1
Uncoated metal buttons 18 4
Painfedmmetatbuttorrs 22 %
Plastjc buttons 35 4
Meta| handles 10 60
Plasfjc handles 20 60
@ Informative values in accordance with ISO 13732-1.

For ¢
surfa

ngine-driven WELDING POWER SOURCES, the limits of Table 8{may can be exceede
ces that are:

a) r
b)
c)

q

NOTE
spark

Conf

7.3.3

The
temp

7.4

WELL
failurn

Conf
funct

cognizable by appearance or function; or
arked with the symbol IEC 60417-5041:2002-10; or
cated or guarded to prevent unintentional contact during normal operation.

Surfaces that are recognizable by appearance or fuhction include parts such as exhaust parts, sile
arrestors, or cylinder heads.

brmity shall be checked by measurement'in accordance with 7.2 and VISUAL INSPECTI

Other components

maximum temperature of other components shall not exceed their rated max
erature, in accordance with the relevant standard.

Loading test

e. This test-mai~can be conducted on any WELDING POWER SOURCE that functions corr

jonal failure to the WELDING POWER SOURCE occur during the tests.

d for

ncers,

mum

ING POWER SOURCES shall withstand repeated load cycles without damage or funcIonal

ctly.

brmity shall be checked by the following tests and by establishing that no damage or

Start

ng from the cold state, the WEILDING POWER SOURCE is loaded at the RATED MA

IMUM

WELDING CURRENT until one of the following occurs:

a) the THERMAL PROTECTION is actuated;

b) the maximum temperature limit of the windings is reached;

c) p

eriod of 10 min is reached.

Immediately after reset of the THERMAL PROTECTION in a), or after b) or c¢), one of the following

tests

is carried out.

1) In the case of a DROOPING CHARACTERISTIC WELDING POWER SOURCE, the controls are set to
provide RATED MAXIMUM WELDING CURRENT. It is then loaded 60 times with a short circuit
having an external resistance between 8 mQ and 10 mQ for 2 s, followed by a pause of 3 s.
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In the case of a FLAT CHARACTERISTIC WELDING POWER SOURCE, it is loaded once with
1,5 times the RATED MAXIMUM WELDING CURRENT at maximum available LOAD VOLTAGE for
15 s. For WELDING POWER SOURCES fitted with a protection device, which limits the WELDING
CURRENT to a value lower than 1,5 times the RATED MAXIMUM WELDING CURRENT, the test is
carried out at the maximum WELDING CURRENT available at corresponding LOAD VOLTAGE.

Immediately after test 1) or 2) is carried out, while equipment is still hot, the equipment shall be
checked in accordance with 6.1.5.

7.5

Comj v
damgge throughout the range of the engine-driven WELDING POWER SOURCE.

Confprmity shall be checked by VISUAL INSPECTION during

a)

b)
8

8.1

ahd

Commutators and slip-rings

Hg or

the heating test in accordance with 7.1

the loading test in accordance with item 1) or 2) of 7.4.
THERMAL PROTECTION

General requirements

An electrically powered WELDING POWER SOURCE shall<be*fitted with THERMAL PROTECTION |f the

DUTY|CYCLE at RATED MAXIMUM WELDING CURRENT is_lower than

a)

ot

b)

NOT

while f FLAT CHARACTERISTIC is generally used for metal inert/active gas welding.

If a

meet|the requirements of 8.2.to 8.7.

3b % in the case of a DROOPING CHARACTERISTIC;

60 % in the case of a FLAT CHARACTERISTIC.

E| A DROOPING CHARACTERISTIC is generally used for manual metal arc welding and tungsten inert gas weglding,

WELDING POWER SOURCE s fitted with THERMAL PROTECTION, the THERMAL PROTECTION |shall

Confprmity shall be checked by VISUAL INSPECTION.

8.2 | Construction

The THERMAL\PROTECTION shall be designed to prevent alteration of the temperature setting or
operation.

Conformity shait be checked by VISUAL INSPECTION.

8.3 Location

The THERMAL PROTECTION shall be permanently located within the WELDING POWER SOURCE to

ensure that the heat transfer is reliable.

Con

formity shall be checked by VISUAL INSPECTION.
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8.4

Operating capacity

The THERMAL PROTECTION shall be able to operate, when the WELDING POWER SOURCE delivers
its RATED MAXIMUM WELDING CURRENT:

a) 100 times, in the case of a DUTY CYCLE of 35 % or higher

or

b) 200 times, in the case of a DUTY CYCLE lower than 35 %.

Conformity shall be checked with a suitable overload producing the required number of
consecutive interruptions of a circuit having the same electrical characteristics, especially

currg

After

8.5
The

The T
RATE
RATIN

Conf
WELD
PROT
Addit
the td

8.6
The

dropped below that of the CLASS\OF INSULATION given in Table 7.

Conf

8.7

WELL
PROT
THER
yello

nt and reactance, as the circuit in which the THERMAL PROTECTION is used.
this test, the requirements of 8.5 and 8.6 shall be met.

Operation

[HERMAL PROTECTION shall prevent the WELDING POWER SOURCE windihgs from exceg¢ding
the maximum temperature limits given in Table 7.

HERMAL PROTECTION shall not operate when the WELDING POWER SOURCE is loaded wi
D MAXIMUM WELDING CURRENT at the corresponding rated 'DUTY CYCLE indicated o
G PLATE.

brmity shall be checked during operation in accordance with 7.1, at RATED MAX
ING CURRENT, at ambient temperature condition‘ef 5.1 and without operation of the THE
FCTION. After that, the WELDING POWER SOURCE is overloaded in accordance with
ionally, if the temperature condition of 5.1 degs not give the maximum heating of wind
st shall be carried out at ambient temperature that gives the maximum heating of wind|

Resetting

[HERMAL PROTECTION shall not(reset automatically or manually until the temperature

brmity shall be checked*by operation and temperature measurement.

Indication

ING POWERsSOURCES fitted with THERMAL PROTECTION shall indicate that the THE
FCTION has~reduced or disconnected the WELDING POWER SOURCE output. Wher
MAL PROTECTION has an automatic reset, the indicator shall be either a yellow ligh
v flag within an aperture), or an alphanumeric display on the WELDING POWER SOURCE

h the
the

IMUM
RMAL
9.4.
ings,
ings.

has

RMAL
the
(or
wire
h the

—

feedetr or,ancillary equipment showing symbols or words whose meanings are given i
U

instr

otion-manual
HORahRdaH-

Conformity shall be checked by VISUAL INSPECTION.

9 Abnormal operation

9.1

General requirements

A WELDING POWER SOURCE shall not breakdown and increases the risk of electric shock or fire,
under the conditions of operation of 9.2 to 9.5. These tests are conducted without regard to
temperature attained on any part, or the continued proper functioning of the WELDING POWER
SOURCE. The only criterion is that the WELDING POWER SOURCE does not become unsafe. These

tests

may be conducted on any WELDING POWER SOURCES that function correctly.
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WELDING POWER SOURCES, protected internally by, for example, circuit-breaker or THERMAL
PROTECTION, meet this requirement if the protection device operates before an unsafe condition
occurs.

Conformity shall be checked by the following tests:

a) A layer of dry absorbent surgical type cotton is placed under the WELDING POWER SOURCE,
extending beyond each side for a distance of 150 mm.

b) Starting from the cold state, the WELDING POWER SOURCE is operated in accordance with 9.2
to 9.4.

) Durirg-the—test—the—WELBH , other

aterials that ignite the cotton indicator.

d) Hollowing the test and not more than 5 min after the test, the WELDING POWER SOQURCE |shall
be capable of withstanding a dielectric test in accordance with 6.1.5 b).

9.2 | Stalled fan test

A WELDING POWER SOURCE, which relies on motor-driven fan(s) for conformity with the tegts of
Clausge 7, is operated at RATED SUPPLY VOLTAGE or RATED LOAD SPEED for a period of 4 h while
the fan motor(s) is(are) mechanically stalled and the WELDING POWER SOURCE operated gt the

outpuit condition of 7.1.

NOTE| The intention of this test is to run the WELDING POWER SOURCE with the fan stationary to check the safety of

both the fan and the WELDING POWER SOURCE.
9.3
The

Short circuit test

(VELDING POWER SOURCE is short circuited with~the torch and the welding cables normally

supplied by the manufacturer, or, if none are supplied, by a conductor 1,2 m in length anhd of

the cfoss-section given in Table 9.

NOTE| Cross sections for non-S| system are given in Table F.1.

The

VELDING POWER SOURCE at the<maximum output setting is connected to that RATED SUPPLY

VOLTAGE that produces the highest-RATED SUPPLY CURRENT at RATED MAXIMUM WELDING CURRENT.

The
as specified by the manufacturer.

BUPPLY CIRCUIT is protected-by external fuses or a circuit-breaker with the rating and| type

Table 9 - Cross-section of the output short-circuit conductor

RATED MAXIMUM WELDING CURRENT Minimum cross-section?
A mm?
Up to 199 25
200 to 299 35
300 to 499 50
500 and above 70
a8 See Annex F.

The WELDING POWER SOURCE shall not clear the supply fuse or circuit-breaker when short
circuited:

a) for 15 s in the case of a DROOPING CHARACTERISTIC;
b) three times for 1 s, within a period of 1 min, in the case of a FLAT CHARACTERISTIC.

The short circuit is then applied for 2 min or until the supply fuse or circuit-breaker clears.
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The supply voltage shall not decrease by more than 10 % during this test.

Mechanically driven WELDING POWER SOURCES are short circuited for 2 min at maximum output
setting and set for operation at RATED LOAD SPEED.

9.4 Overload test

The WELDING POWER SOURCE is operated for 4 h in accordance with 7.1.1 b) at 1,5 times the
corresponding DUTY CYCLE.

If the WELDING POWER SOURCE is rated for more than 67 % DUTY cYcI E_this test is conducted at
100 % DUTY CYCLE.

If thel WELDING POWER SOURCE is provided with output regulating taps, those taps producing the
highgst supply current shall be used.

If the]DUTY CYCLE at the RATED MAXIMUM WELDING CURRENT is 100 %, the WELDING POWER SOURCE
need|shall not be tested.

9.5 | Capacitors short circuit

Each| capacitor provided as part of a WELDING POWER SOURGE(and connected either acrgss a
SUPPLY CIRCUIT or across a winding of a transformer providing WELDING CURRENT shall not dause
the WELDING POWER SOURCE to exhibit hazardous electrical*breakdown or present risk of fjre in
even} of a failure.

Confprmity shall be checked by the following test;

The WELDING POWER SOURCE is operated atno-load at its RATED SUPPLY VOLTAGE and with a
suppl|y fuse or circuit-breaker rated up to bt not more than 200 % of the RATED MAXIMUM SUPPLY
CURRENT with all or any of the capacitgrs“shorted until:

1) apy fuse or over-current device\jn the WELDING POWER SOURCE has operated; or
2) the SUPPLY CIRCUIT fuse or:dipcuit-breaker has cleared; or

3) the sSuPPLY CIRCUIT components of the WELDING POWER SOURCE reach a steady [state
t¢mperature, not higher than that allowed in 7.3.

If any undue heating or"melting becomes apparent, the WELDING POWER SOURCE shall conform
to thg¢ requirements_of items a), ¢) and d) of 9.1.

Therg¢ shall beno leakage of liquid during any of the TYPE TESTS required by this document.

For |Tterference suppressmn capaC|tor class X and class Y, or capacitors having internal fising

or a Cireutt=orearet; this—testisnot lcquucu

10 Connection to the supply network

10.1 Supply voltage

WELDING POWER SOURCES shall be capable of operating at the RATED SUPPLY VOLTAGE 10 %.
This-may can give deviations from the RATED VALUES.

Conformity shall be checked by the following test:

The WELDING POWER SOURCE is connected to a CONVENTIONAL LOAD and adjusted to minimum
and maximum output. Each setting is tested at RATED SUPPLY VOLTAGE 10 %. Verify presence
of stable current flow in the WELDING CIRCUIT under these four conditions.
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10.2 Multi-supply voltage

2021

WELDING POWER SOURCES which are designed to operate from different supply voltages shall be
fitted with one of the following:

a)
b)

c)

d)

e)

NOTE| WELDING POWER SOURCES can be fitted with an external indication of the supply, voltage selected.

Confprmity shall be checked by VISUAL INSPECTION and the following.tests.
In the case d), a selector switch is additionally tested in accordance with 10.8.

10.3| Means of connection to the SUPPLY CIRCUIT

Acceptable means of connection to the SUPPLY CIRCUIT ‘are one of the following:

a)
b)
c)

NOTE| This requirement can also be met by using terminals on a device such as a switch, contactor, etc.

The means of connection to the SUPPLY CIRCUIT shall be chosen in accordance with the MAX
CTIVE SUPPLY CURRENT I gpp@nd the maximum supply voltage and meet the requirements of

the relevant standards or be“designed in accordance with Annex E.

EFFE

Confprmity shall be checked by VISUAL INSPECTION.

10.4( Marking-ofiterminals

The ferminal for the external protective conductor shall be marked with the symbol
(IEC60417-5019:2006-08).

an internal voltage selection panel where the adjustment for the supply voltage is made by

links. A marking shall indicate the arrangement of links for each supply voltage;

an internal terminal box or panel in which the terminals are clearly marked with the supply

voltages;

a switch for tap selection which shall be fitted with an interlocking system which prevents

the switch being moved to an incorrect position. The interlocking system shall be adj

Isted

only by the use of a tool;

two supply cables, each fitted with a different plug, and a selector switch which ensureg
the pins of the plug not in use cannot become live;

al system to automatically configure the WELDING POWER SOURCE in accardance wit
Lpply voltage.

n

terminals intended for the permanent connection of flexible supply cables;
terminals intended for the connection of supply cables to a permanent installation;
appliance inlets fitted to the WELDING POWER SOURCE.

5 that

h the

IMUM

D

Optionally the following may be added:

a)

b)

the letters: PE
or

the twin colours: green and yellow.

Additionally, three-phase equipment terminals shall be clearly marked in accordance with
IEC 60445 or other relevant component standards. The identifying marking notation shall be
located on or adjacent to the corresponding terminal.

Conformity shall be checked by VISUAL INSPECTION.
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10.5
10.5.

PROTECTIVE CIRCUIT

1 Continuity requirement

The internal PROTECTIVE CIRCUIT shall be capable of withstanding currents likely to be
encountered in the case of a fault.

CLASS | WELDING POWER SOURCES shall have a suitable terminal, adjacent to the phase-
conductor terminals, dimensioned in accordance with Annex E and Table E.1, for the connection
of the external protective conductor. This terminal shall not be used for any other purpose (such
as for clamping two parts of the casing together).

On atd inside the WELDING POWER SOURCE, if there is a neutral-conductor terminal,.this
not ble in electrical contact with the terminal for the connection of the protective conductor.

Both
the ty
cond
yello

In so
the p

If the]
a wa
the p

Conf

The
was
INSPH

10.5.

A cu

appli
cond
cond

NOTE

inside and outside the WELDING POWER SOURCE, insulated protective condictors shall
vin colours green and yellow. If the WELDING POWER SOURCE is supplied withra flexible
Lictor supply cable, this shall have the protective conductor with the twin*colours gree
V.

e countries, the single colour green is also used to identify the protective conducto
rotective conductor terminal.

WELDING POWER SOURCE is fitted with a protective conductor, it shall be connected in
y that if the cable is pulled away from the terminals, the phase conductors break b
rotective conductor.

brmity shall be checked by VISUAL INSPECTION and the tests given in 10.5.2 and 10.5.

ethod of securing conductive parts to\the PROTECTIVE CIRCUITS, for example paint-pie
ers, paint-piercing screws or nonzpainted surfaces shall be considered during v
CTION.

2 TYPE TEST

rent of 200 % of the MAXIMUM EFFECTIVE SUPPLY CURRENT as given on the RATING PLA
ed from an enclosure part, that is likely to become live, through the external protd
Lctor terminal for’ayperiod of time given in Table 10, using the smallest external protd
Lictor size giveh in Table 11.

The wavefarm of the test current is not defined as long as the effective value is used for comparison.

Table 10 — Current and time requirements for PROTECTIVE CIRCUITS

shall

have
ulti-
and

r and

such

cfore

rcing
SUAL

TE is
ctive
ctive

Current Time
A min
Up to 30 2
31 to 60 4
61 to 100 6
101 to 200 8
Above 200 10
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Table 11 — Minimum cross-sectional area of the external protective copper conductor

Cross-sectional area of phase Minimum cross-sectional area of the
conductors supplying the equipment external protective copper conductor
S Sy
mm? mm?

S <16 N
16 < §<35 16
S§>35 S/2

During the test there shall be no melting of any metal, deterioration of the bond to the-WELDING
POWHR SOURCE, nor heating likely to cause a fire, nor shall the measured voltage drop from the

encldsure part to the terminal exceed 4 V RMS.

10.5.3 ROUTINE TEST

The

est is to verify the continuity of the PROTECTIVE CIRCUIT by injeéting a current of at|least

10 Alat 50 Hz or 60 Hz derived from a SELV source. The tests are(to-be made between the PE

terminal and relevant points that are part of the PROTECTIVE CIRCU|T. The test time is 1 s.

The
valugs given in Table 12:

10.6

measured voltage between the PE terminal and the points of test shall not exceed the

Table 12 — Verification of continuity*of the PROTECTIVE CIRCUIT

Minimum effective protective Maximum measured voltage drop
conductor cross-sectional area of the (values are given for a test current
branch under test of 10 A)
mm? v
1,0 3,3
1,5 2,6
2,5 1,9
4,0 1,4
>6,0 1,0

Cable anchorage

WELDINGPOWER SOURCES fitted with terminals for the connection of flexible supply cables|shall

be pllovided with a cable anchorage that relieves the electrical connection from strain.

The cable anchorage shall be so constructed that

a)

b)
c)
d)

e)
f)
g)

it is dimensioned for flexible cables having the range of cross-sectional area of conductor
as specified in Table E.1;

the method of anchorage can be easily recognized;
the cable can be easily replaced;

the cable cannot come into contact with conductive clamping screws of the cable anchorage
if these screws are accessible or in electrical contact with exposed conductive parts;

the cable is not retained by a metal screw which bears directly on it;
at least one part of the cable anchorage is securely fixed to the WELDING POWER SOURCE;

any screws that-reed-te shall be loosened or tightened during cable replacement do not
serve to fix any other component;
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h) when fitted to a CLASS Il WELDING POWER SOURCE, it shall be made of insulating material or
so insulated that, if there is a cable insulation fault, no exposed conductive parts shall
become live.

Conformity shall be checked by VISUAL INSPECTION and by the following test.

A flexible supply cable, which has the minimum cross-sectional area of the conductor specified,
is connected at the point of connection to the equipment. The cable anchorage is fitted to the
cable and tightened.

It shall then not be possible to push the cable so far into the WELDING POWER SOURCE that either
the cpble itself or internal parts of the WELDING POWER SOURCE are likely to be damaged:

The ¢able anchorage is then loosened and retightened 10 times.

The ¢able is then subjected for 1 min to a pull as specified in Table 13 withodt‘jerking.

Table 13 — Pull
Nominal cross-sectional Pull
area of the conductor
mm? N
1,5 150
2,5 220
4,0 330
6 and above 440

At the end of the test, the cable shall not-have been displaced by more than 2 mm and the [ends
of thé conductors shall not have beennoticeably displaced in the terminals. To measurg the
displpcement, prior to the test, a_mark is provided at a distance of 20 mm from the ¢able
anchprage on the cable with the.cable in the stressed condition.

After|the test, the displacement of this mark in relation to the cable anchorage is measpred,
with the cable in the stressed condition.

During the test, nolvisible damage (for example nicks, cuts or tears in the sheath) shall be
causgd to the cable.

The fest is.then repeated with the maximum cross-sectional area of the conductor specifi¢d.

10.7 | ‘Inlet openings

Where the supply cable passes through metallic parts, it shall be provided with a bushing of
insulating material, or the openings shall be smoothly rounded with a radius of at least 1,5 mm.

Conformity shall be checked by VISUAL INSPECTION.

10.8 SuPPLY CIRCUIT on/off switching device

Where a built-in SUPPLY CIRCUIT on/off switching device (for example switch, contactor or circuit-
breaker) is provided, this shall:
a) switch all ungrounded mains conductors, and
b) plainly indicate whether the circuit is open or closed, and
either


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

c) b

- 54 — IEC 60974-1:2021 RLV © IEC

e rated as follows:
voltage: not less than the values given on the RATING PLATE,

2021

current: not less than the highest effective supply current as given on the RATING PLATE,

or

d) b

e suitable for this application.

Conformity shall be checked by VISUAL INSPECTION; for c) in accordance with other relevant
standards, and for d) by the following tests.

For t
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r source.

L DING POWER SOURCE is connected for the RATED SUPPLY VOLTAGE that corresponds t
D MAXIMUM SUPPLY CURRENT and, in addition for CLASS | EQUIPMENT, a fuse-0f/10 A to
ced

the case of an earthed SUPPLY CIRCUIT, in the protective earth connection;
the case of an unearthed SUPPLY CIRCUIT, between a phase conductor and the PROTE
RCUIT.

g the tests, the supply voltage shall be maintained at notless than at the RATED VAL

oad: The output of the WELDING POWER SOURCE is &hort-circuited in accordance with
witching device is operated for 100 cycles at thefate of 6 cycles/min to 10 cycles/mir]
imum on-time of 1 s.

tching device-need shall not be tested if its RATED VALUE exceeds twice the RATED MAX
| Y CURRENT of the WELDING POWER SOURCE.

Endurance: The output is connected to,@CONVENTIONAL LOAD and adjusted to produce the

WELD
rate

A WE
maxi

Ther
clear

NOTE|
other

ING CURRENT at 100 % DUTY CYELE. The switching device is operated for 1 000 cycles
bf 6 cycles/min to 10 cycles/min with a minimum on-time of 1 s.

| DING POWER SOURCE withh more than one RATED SUPPLY VOLTAGE is also tested at the
mum supply voltages

b shall be no €lectrical or mechanical failure and, in addition for CLASS | EQUIPMEN
ng of the fuse,

A compenent having demonstrated that it passes these tests can be used in other similar applicationg
equirements are equal or less.

10.9

Supply cables

the

D the
20 A

CTIVE

E.
9.3.
with

IMUM

rated
at a

rated

if the

When supply cables are attached to the WELDING POWER SOURCE, they shall:

a) b
b) b

e suitable for the application and meet national and local regulations;
e dimensioned in accordance with the MAXIMUM EFFECTIVE SUPPLY CURRENT /4 4f;

and

c) h

ave a length of at least 2 m as measured from the exit point of the enclosure.

Conformity shall be checked by VISUAL INSPECTION.

NOTE Examples of local regulations are given in the Bibliography, e.g. EN 50525-2-21, Electrical code NFPA 70
(SE, SO, ST, STO or other extra hard usage cable) or CSA C22.1. PVC insulation has been proven not suitable for

the ap

plication.
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10.10 Supply coupling device (attachment plug)

If a supply coupling device is provided as a part of the arc welding equipment, its RATED VALUES

shall

be not less than:

a) the rated current of the fuse required to comply with the tests specified in 9.3 regardless of
whether or not a SUPPLY CIRCUIT switch is incorporated;

b) the MAXIMUM EFFECTIVE SUPPLY CURRENT /4.

For supply networks up to 125 V, the rated current shall, additionally, not be less than either ¢)

or d)

c) 7

d) 7
(¢

Furth

NOTE

Conf
11 (
1.1

111

If the
Clau

a) D

b) AC 68 V peak and 48 V RMS.

Such

Conf
simu

1.1

If the

1  RATED NO-LOAD VOLTAGE for use in environments with increased risk

J2 RATED'NO-LOAD VOLTAGE for use in environments without increased risk

D % of the RATED MAXIMUM SUPPLY CURRENT for equipment incorporating a supply swi

D % of the supply current measured with the output short-circuited at maximumesettin
quipment not incorporating a supply switch.

ermore, the coupling device shall be suitable for industrial purposes.

Example of coupling devices suitable for industrial purposes can be found in IEC*60309-1.

brmity shall be checked by VISUAL INSPECTION, measurement and’ calculation.

Dutput
RATED NO-LOAD VOLTAGE
of electric shock

WELDING POWER SOURCE is not fitted with a HAZARD REDUCING DEVICE in accordance
e 13, the RATED NO-LOAD VOLTAGE shall not exceed:

C 113 V peak;

WELDING POWER SOURCES may be marked with symbol 84 of Annex L [S]

ation in accordance with 11.1.5.

of-electric shock

WELDING POWER SOURCE is not fitted with a HAZARD REDUCING DEVICE in accordance

40 L1 [T 4 !
CIaUQU o, UTC RATED NU=-LUADU VULTAGE SITdIT TTOU ©TATUCCU

a) DC 113V peak;
b) AC 113V peak and 80 V RMS.

Conformity shall be checked by measurement in accordance with 11.1.5.

11.1.

3 RATED NO-LOAD VOLTAGE for the use with mechanically held torches with
increased protection for the operator

The RATED NO-LOAD VOLTAGE shall not exceed

a) DC 141V peak;
b) AC 141 V peak and 100 V RMS.

ch;
g for

with

brmity shall be checked by measurement and by analysis of the circuit and/or by failure

with
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These values may only be used if the following requirements are fulfilled:

1) the torch shall not be hand-held;
2) the NO-LOAD VOLTAGE shall be switched off automatically when the welding is stopped;

and

3) the protection against direct contact with live parts shall be given by:

a minimum degree of protection of IP2X,
or
a HAZARD REDUCING DEVICE (see Clause 13).

2021

Conf
VISU/

1.1

The

Conf
VISU/
resis

A RA
requi

a) T

0
C
b) T
C

c) T
P
The

Such

Conf
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111

J4 RATED NO-LOAD VOLTAGE for special processes for example plasma cutting

J5 Additional requirements

brmity shall be checked by measurement in accordance with 11.1.5, by operation ar|7d by

L INSPECTION.

RATED NO-LOAD VOLTAGE shall not exceed 500 V peak DC.

brmity shall be checked by measurement in accordance with 117.5, by operation and by

L INSPECTION, except that the series combination of the 200_Q2 fixed and 5 kQ va
fors-may can be replaced by a fixed resistance of 5 kQ.

TED NO-LOAD VOLTAGE exceeding 113 V peak DC-ma$pcan only be used if the follg
rements are fulfilled.

hese PLASMA CUTTING POWER SOURCES with their corresponding torches shall prever
utput of NO-LOAD VOLTAGE if the torch is disassembled or disconnected from the pL
UTTING POWER SOURCE.

he NO-LOAD VOLTAGE shall be less than'68 V peak not later than 2 s after the CON
IRCUIT (for example start switch) is opened.

he voltage between the tip of the~torch and the workpiece or earth shall be less than
eak not later than 2 s after both-pilot and main arcs are extinguished.

onditions for complying.with these requirements shall be given in the instructions.
PLASMA CUTTING POWER SOURCES may be marked with the symbol 84 of Annex L.

brmity shall beschecked by measurement by meter or oscilloscope in parallel with
hum resistanee.

The

ATED NO-LOAD VOLTAGE at all possible output settings shall not exceed the values giv

iable

wing

t the
ASMA

TROL

68 V

5 kQ

en in

11.1.

10 TT.T.4, summarized In Iable T4.

During measurement, the actual supply voltage shall not vary from the RATED SUPPLY VOLTAGE
by greater than +6 %. If the NO-LOAD VOLTAGE varies with supply voltage, then for a variation of
supply voltage greater than 1 %, the NO-LOAD VOLTAGE shall be linearly corrected in
accordance with the actual supply voltage.
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Table 14 — Summary of allowable RATED NO-LOAD VOLTAGES

Subclause

Working conditions

RATED NO-LOAD VOLTAGE

11.1.1

ENVIRONMENT WITH INCREASED RISK OF ELECTRIC
SHOCK

DC 113 V peak
AC 68 V peak and 48 V RMS

11.1.2

Environment without increased risk of electric
shock

DC 113 V peak
AC 113 V peak and 80 V RMS

11.1.3

Mechanically held torches with increased
protection for the operator

DC 141V peak
AC 141V peak and 100 V RMS

11.1.4

Plasma cutting

DC 500 V peak

WELDING POWER SOURCES shall be

a) designed to ensure that the output voltages given in Table 14 are not exceeded in the ¢vent

of

b) fitted with a protection system, which switches off the voltage at the'‘output terminals v
0,3 s and shall not be reset automatically.

Thesge values are not applicable to voltages for arc striking or_arc stabilizing that cou
supefimposed.

of failure of any component (for example, open circuit or short circuit failune)

vithin

d be

Confprmity shall be checked by measurement and by-atalysis of the circuit and/or by failure

simulation.

11.1)6 Measuring circuits

For measuring RMS values, a true RMS*meter shall be used together with a resist

(5 £ 0,25) kQ, connected across the WELBING CIRCUIT terminals as shown in Figure 5.

Key

o

0, H sk

O,

IEC

pr of

UO NC-toAD-votFACE

V True RMS voltmeter

Figure 5 — Measurement of RMS values

To obtain reproducible measurements of peak values, omitting impulses which are not

dangerous, a circuit as shown in Figure 6 shall be used.
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0,2 kQ

= 10 nF = 6,8 uF (V)

0-5 kQ

=
o N S I

Key

Uy NG

V Vditmeter

1 Dipde 1N4007 or similar

The
poss
resis

The folerance of the component values in the measurement circuit shall not exceed 5 %

For the TYPE TEST, the rheostat is varied from 0<®'to 5 kQ in order to obtain the highest

value

repeated with the two connections to the measuring apparatus reversed.

The
be d

ROUT|INE TEST.

11.2

11.2.
I up

I, over 600 A: U, = 44 V

11.2.
I up

/=2

-LOAD VOLTAGE

Figure 6 — Measurement of peak values

ance of at least 1 MQ.

of the voltage measured with these_lgads of 200 Q to 5,2 kQ. This measuremg

oltmeter shall indicate mean values. The measurement range chosen shall be as nepr as
ble to the actual value of the NO-LOAD VOLTAGE. The«voltmeter shall have an internal

peak
nt is

heostat resistance and connection‘that produces the highest value of the voltage-may can

termined during the TYPE TEST( T his resistance and lead polarity-may can be used fg

TYPE TEST values of the CONVENTIONAL LOAD VOLTAGE

1 Manual metaharc welding with covered electrodes
to 600 A:  Us.= (20 + 0,04 1,) V

2 Tungsten inert gas
t0600 A: U, =(10+0,041,)V

I, over 600 A: U, =34V

11.2.
I up

3 Metal inert/active gas and flux cored arc welding
to 600 A: U, =(14+0,051,)V

I, over 600 A: U, =44V

11.2.
I, up

4 Submerged arc welding
to 600 A: U, =(20+ 0,04 1,) V

I, over 600 A: U, =44V

r the
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11.2.5 Plasma cutting

I, up to 170 A: Uy,=(80+0,41,)V
I, between 170 A and 500 A: U, = (131 +0,11,) V
I, above 500 A: U, =181V

For plasma cutting, the manufacturer-may can specify additional LOAD VOLTAGES as determined
under typical cutting conditions.

NOTE The manufacturer-specified LOAD VOLTAGE is used due to the nature of the plasma process. Factors that can

influe

ce the voltage at which satisfactory performance occurs include the interaction of the plasma torch

sign,

recommended plasma gas, and standoff distance.

11.2/6 Plasma welding

I up

I, over 600 A: U, =49V

11.2[7 Plasma gouging

I up

I, ov

For p
unde

NOTE
influer
recom|

11.2.
Thro

capa
(Uyp)
Conf

11.3

A sw

outpdit from thé/WELDING POWER SOURCE shall have an endurance suitable for the applicat

Conf

to 600 A: U, = (25 + 0,04 I,) V

to 300 A: U, =(100+0,41,)V
er 300 A: U, =220V

lasma gouging, the manufacturer-may can specify additional LOAD VOLTAGES as detern
I typical gouging conditions.

The manufacturer-specified LOAD VOLTAGE is used due, tosthe nature of the plasma process. Factors th
ce the voltage at which satisfactory performance occurs' include the interaction of the plasma torch d
Imended plasma gas, and standoff distance.

8 Additional requirements

ple of delivering CONVENTIONAL-WELDING CURRENTS (/;) at CONVENTIONAL LOAD VOLT
n accordance with 11.2.1 to(11.2.7.

brmity shall be checked“by sufficient measurements (see Annex H).

Mechanical switching devices used to adjust output

tch, contacter; circuit-breaker or other control device used to adjust or control the le

DrmityyShall be checked by the following test.

nined

at can
lesign,

ighout its range of adjustment, the€lectrically powered WELDING POWER SOURCES shall be

AGES

el of
on.

The device is installed in a test WELDING POWER SOURCE and subjected to 6 000 cycles of
operation over the complete range of mechanical movement with the output at the no-load
condition. If the device is in the SUPPLY CIRCUIT, the WELDING POWER SOURCE is operated at the
highest RATED SUPPLY VOLTAGE. Check that no electrical or mechanical failure of the device or
damage to the WELDING POWER SOURCE oOcCcurs.

NOTE A component having demonstrated that it passes these tests can be used in other similar applications, if the
other requirements are equal or less.
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WELDING CIRCUIT connections

1 Protection against unintentional contact

2021

WELDING CIRCUIT connections, with or without welding cables connected, shall be protected
against unintentional contact by persons or by metal objects, for example vehicles, crane hooks,

etc.

Examples of how such protection can be afforded.

b) A

Conf

11.4.

Unco

NOTE|

Conf

11.4.
Whe

roundled with a radius of at least 1,5 mm.

Conf

11.4.

All w
inter

Weld

othel|.

Conf

11.4.

Conn

hinged cover or a protective guard is provided.

Drmity shall be checked by VISUAL INSPECTION.

2 Location of coupling devices

Coupling devices fitted with an automatic closing device can have their openings tilted upwards.

Drmity shall be checked by VISUAL INSPECTION.

3 Outlet openings

e welding cables pass through metallic parts, the ‘edges of the opening shall be smg

Drmity shall be checked by VISUAL INSPECTION.

4 Three-phase multi-operator :welding transformer

onnection within the WELDING POWER SOURCE.

ing output connections of the same phase shall all be marked in the same way as

Drmity shall be checked by VISUAL INSPECTION.

5 Marking

vered coupling devices shall be located so that their openings areinét tilted upwards|

othly

blding output connections intended to be connected to the workpiece shall have a compmon

each

so id

bniified.

ections designed specifically for attachment to the workpiece or to the electrode shTII be

For DC WELDING POWER SOURCES, the polarity shall be clearly marked, either on the welding
output connections or on the polarity selector. This requirement is not relevant for PLASMA
CUTTING POWER SOURCES.

Conformity shall be checked by VISUAL INSPECTION.

11.4.

6 Connections for plasma cutting torches

The torch shall be connected to and disconnected from the PLASMA CUTTING POWER SOURCE:

a) within the PLASMA CUTTING POWER SOURCE, by use of a tool, by screws or coupling devices;

or
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b) on the PLASMA CUTTING POWER SOURCE, by a coupling device which is:
1) designed to avoid connection of incompatible torches
or
2) operated by use of a tool.

When the coupling device is disconnected, no voltage higher than the limits of SELV accessible
to the operator shall be present.

Conformity shall be checked by VISUAL INSPECTION and measurement.

11.5| Power supply to external devices connected to the WELDING CIRCUIT

When a WELDING POWER SOURCE supplies electrical power to an external device ‘iaclud|ng a
conngction to the WELDING CIRCUIT, such power shall be supplied by one of the following:
a) the WELDING CIRCUIT;

b) a| safety isolating transformer in accordance with IEC 61558-2-6 tof equivalent mleans
incorporated in the WELDING POWER SOURCE;

c) ap isolating transformer in accordance with IEC 61558-2-4 with-a’rated secondary voftage
up to 120 V RMS if all exposed conductive parts of the external device, as recommended
by the manufacturer, are connected to the protective earth conductor that is protg¢cted
against the WELDING CURRENT, for example by a current sensing relay or by insulation ¢f the

r¢levant metal parts, for example by an enclosure.

Extennal devices include wire feed units, arc striking™and stabilizing devices, torches, $eam
trackers or other devices containing a connection {o the WELDING CIRCUIT.

Confprmity shall be checked by VISUAL INSPEEGTION and fault simulation.

11.6| Auxiliary power supply

whiclh are not a part of the WELDING CIRCUIT (for example for lighting, external cooling syistem
or elgctric tools), these auxiliary-circuits and accessories shall comply with the standards and
regulations relating to the use/of these external devices.

In thI case of WELDING POWER SOURCES designed to supply electrical power to external deyices

The WELDING cIRcUIT shall be isolated from such SUPPLY CIRCUITS in accordance with 6.2.4 and
6.3.2.

Near|the socket:oOutlet of the auxiliary power supply, the available current, voltage, DUTY QYCLE
if lesp than 100 %, AC or DC and the status of the neutral (for example earthed or unearthed)
as appropriate, shall be clearly and indelibly marked.

Conformity shall be checked by VISUAL INSPECTION during the tests in accordance with 6.1.4,
6.1.5, 6.2.4 and 6.3.2 and by rubbing the marking in accordance with 15.1.

11.7 Welding cables

If a WELDING POWER SOURCE is supplied with welding cables, they shall meet the requirements
of IEC 60245-6 or meet national and local regulations.

If a PLASMA CUTTING POWER SOURCE is supplied with welding cables, they shall meet the current
and NO-LOAD VOLTAGE ratings suitable for the application and meet national and local
regulations.

NOTE 1 Example or local regulations are given in the Bibliography, e.g. EN 50525-2-81:2011. Additional information
about the current carrying capability of welding cables can be found in EN 50565-1:2014.
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NOTE 2 PVC insulation has been proved not suitable for the application and is not recognised in welding cable
product standards of IEC or CENELEC.

NOTE 3 The rated voltage of welding cables complying with IEC 60245-6 is typically not suitable for plasma cutting
applications.

12 CONTROL CIRCUITS

12.1

General requirement

All inputs and outputs of CONTROL CIRCUITS shall be tested at the maximum load as specified by
the manufacturer. REMOTE CONTROL CIRCUITS-may can be tested without connection to the p

ower

sourq
Conf

12.2

A co
LOAD
SUPP

a) irn
b) ir

c) i

NOTE

Conf

12.3

The
exce
PROT

NOTE

Conf

13 H

e, provided that the power source can be simulated.
brmity shall be checked by measurement or analysis, as appropriate.

Isolation of CONTROL CIRCUITS

VOLTAGE in accordance with 11.1.1, and that is separated from¢the WELDING CIRCUIT
| Y CIRCUIT shall be:

sulated from the SUPPLY CIRCUIT by double or REINFORCED,INSULATION,

sulated from all other circuits having a voltage higher than the allowable NO-LOAD voU
accordance with 11.1.1 (e.g. auxiliary power SUPRLY*CIRCUITS, plasma cutting circu
puble or REINFORCED INSULATION, and

sulated from the WELDING CIRCUIT having a.veéltage lower than the allowable NO-
OLTAGE in accordance with 11.1.1 by BASIC/NSULATION.

Example of insulation configuration for CLASS\/EQUIPMENT is given in 6.1.1.

brmity shall be checked by measurement or analysis, as appropriate.

WORKING VOLTAGES of remote) CONTROL CIRCUITS

ed 50 V AC or 120 V ripple free DC between conductors, or between any conducto
ECTIVE CIRCUIT, under normal operating conditions and after a single fault.

WORKING VOLTAGE jrequirements for local or wide area computer networks are contained in IEC 60950

brmity shall be checked by measurement or analysis, as appropriate.

1AZARD REDUCING DEVICE

NTROL CIRCUIT that leaves the enclosure that has a voltage lower,than the allowabl¢ No-

and

TAGE
t) by

LOAD

VORKING VOLTAGES in REMOTE CONTROL CIRCUITS that are designed to be handheld shall not

 and

13.1

General requirements

A HAZARD REDUCING DEVICE shall reduce the severity of the electric shock that can originate from
NO-LOAD VOLTAGES exceeding the allowable RATED NO-LOAD VOLTAGE for a given environment.
Types of HAZARD REDUCING DEVICES are given in 13.2.

Requirements are given in Table 15.
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Table 15 — HAZARD REDUCING DEVICE requirements

Unreduced NO-LOAD VOLTAGE in Reduced NO-LOAD VOLTAGE in Operating time
accordance with subclause accordance with subclause
s
Between 11.1.3 and 11.1.2 11.1.1 0,3
Between 11.1.2 and 11.1.1 11.1.1 2

For DC WELDING POWER SOURCE above 113 V, an operating time of 0,3 s is required.

13.2| Types of HAZARD REDUCING DEVICES
13.2[1 Voltage reducing device

A voltage reducing device shall have automatically reduced the RATED NO-LOAD!VOLTAGH to a
level|lnot exceeding the values of 11.1.1 at the moment the resistance of thefexternal WELDING
CIRCUYIT exceeds 200 Q. The operating time is specified in Table 15.

Such| WELDING POWER SOURCES may be marked with the symbol 84 of'Annex L.

Confprmity shall be checked by connecting a variable load resistor across the welding output
conngctions of the WELDING POWER SOURCE. Voltage measurements and operating tim¢ are
taken while the resistance is being increased.

13.22 Switching device for AC to DC
A swliitching device for AC to DC shall have automatically switched the rated AC NO-LOAD
VOLTAGE to a rated DC NO-LOAD VOLTAGE not exgeeding the values givenin 11.1.1 at the moment

the rgsistance of the external WELDING CIRCUITexceeds 200 Q. The operating time is spe¢ified
in Taple 15.

Such| WELDING POWER SOURCES-maYycan be marked with the symbol 84 of Annex L.
Confprmity shall be checked inlaccordance with 13.2.1.

13.3| Requirements for'HAZARD REDUCING DEVICES
13.3[1 Disabling the”"HAZARD REDUCING DEVICE

The fesign shall\be such that the operator cannot disable or by-pass the HAZARD REDUCING
DEVIGE without\the use of a tool.

Confprmity’ shall be checked by VISUAL INSPECTION.

13.3.2 Interference with operation of a HAZARD REDUCING DEVICE

REMOTE CONTROLS, as specified by the manufacturer, and arc striking or arc stabilizing devices
of the WELDING POWER SOURCE shall not interfere with the proper functioning of the HAZARD
REDUCING DEVICE, i.e. NO-LOAD VOLTAGE limits shall not be exceeded.

Conformity shall be checked by repeating the tests of 13.2.1 with any of the devices that could
interfere with the operation of the HAZARD REDUCING DEVICE.

13.3.3 Indication of satisfactory operation

A reliable device, for example a signal lamp, shall be provided which indicates that the HAZARD
REDUCING DEVICE is operating satisfactorily. Where a signal lamp is used, it shall light when the
voltage has been reduced or changed to DC.
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Conformity shall be checked by VISUAL INSPECTION during the test in accordance with 13.1.

13.3.4 Fail to a safe condition

If the HAZARD REDUCING DEVICE fails to operate in accordance with 13.1, the voltage at the output
terminals shall be reduced to a level not exceeding 11.1.1 in accordance with Table 15 and
shall not be reset automatically.

Conformity shall be checked by simulating a fault of the HAZARD REDUCING DEVICE and measuring
the time to reach a safe condition after failure of the HAZARD REDUCING DEVICE.

14 IJIIechanicaI provisions

14.1| General requirements

Equipment shall be constructed and assembled so that it has the strength and'rigidity necessary
to withstand the normal service to which it is likely to be subjected, without'increasing th¢ risk
of electric shock or other hazards whilst maintaining the minimum\ GLEARANCES required.
Equipment shall be provided with a case or cabinet that encloses all live and hazardous moving
parts| (such as pulleys, belts, fans, gears etc.) except that the following-need shall not be fully
enclgsed:

a) sppply, control and welding cables;
b) output terminals for the connection of welding cables:

After|the tests in accordance with 14.2 to 14.5, the equipment shall comply with the provigions
of this document. Some deformation of the structural parts or enclosure is permitted proyided
this does not reduce the level of safety protection.

Accepsible parts shall have no sharp edges, rough surfaces or protruding parts likely to dause
injury.

Confprmity shall be checked by VISUAL INSPECTION after meeting the requirements of 14.2 to
14.5.

14.2| Enclosure
14.21 Enclosure materials

Non-metallic materials intended to protect from contact with live parts, except welding and $ELV
circults, shallk<have a flammability classification of V-1 or better in accordance | with
IEC 60695-11-10.

Confprinity is checked by inspection of non-metallic materials specification.

14.2.2 Enclosure strength

The enclosure, including air louvers, shall withstand an impact energy of 10 Nm in accordance
with Annex I.

Handles, push buttons, adjustment dials etc. shall not be tested with the pendulum hammer.

Alternatively, the enclosure-may can be constructed of sheet metal with a minimum thickness
in accordance with Annex J.

Conformity shall be checked in accordance with a) or b) below.
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a) By an impact test using a pendulum impact hammer in accordance with 1.1 or using a free
fall weight in accordance with 1.2 or equivalent means as follows:

1
2
3

4

) one sample is tested,;
) the WELDING POWER SOURCE is not energized during the test;

) select one impact point on each side, where risk of electrical shock or malfunction is

highest;
) apply three impacts to selected impact points.

b) By measurement of the thickness of the sheet metal.

14.3

14.3.

If mgans for mechanical handling are provided (for example eyelet or lug) for the purpo

lifting

—Handting-means
1 Mechanised handling

se of

VS.

shall

an assembled equipment, these shall be capable of withstanding the mechanical sftress
of a gtatic pull with a force calculated from the mass of the assembled equipmént as follo
a) For equipment with a mass of up to 150 kg, a force calculated from”10 times the mass
e used.

b

b) For equipment with a mass of greater than 150 kg, a force caleulated from four time
mass or at least 15 kN shall be used.

If on

lifting cannot cause it to be loosened.

Confprmity shall be checked by VISUAL INSPECTION-and by the following test.

The

trailefs, carts and wheel undercarriages) thatare likely to be installed and, in the case of en
driveh WELDING POWER SOURCES, completely serviced and ready for operation. The equip|
is arlchored rigidly at its base and.a chain or cable is attached to its lifting mean

reco

If twq or more lifting means are\provided, the chains or cables are arranged so that the fo

equa

14.3.

If mejans for manual°‘handling are provided for lifting or carrying (for example handles, str
thes¢ shall belcapable of withstanding the mechanical stress of a static pull with a
calcylated fram the mass of the assembled equipment as follows.

A for

y a single lifting means is provided, it shall be designed so that a torque applied d

quipment is fitted with all the associated'attachments, (excluding gas cylinders, sep

mended by the manufacturer,;cand an upward force is then exerted continuously for

|Ily shared between them-and is applied at an angle not greater than 15° to the vertic

2 Manual handling

behCalculated from four times the mass or at least 600 N shall be used.

5 the

uring

arate
gine-
ment
5, as
10 s.

ceis
al.

aps),
force

Conformity shall be checked by VISUAL INSPECTION and by the following test.

The equipment is fitted with all the associated attachments, (excluding gas cylinders, separate
trailers, carts and wheel undercarriages) that are likely to be installed. The equipment is
anchored rigidly at its base and a chain or cable is attached to its handles or strap, as
recommended by the manufacturer, and an upward force is then exerted continuously for 10 s.

14.4

Drop withstand

Equipment shall be capable of withstanding a drop test. For this test, the equipment shall be
equipped with all the associated attachments, cooling liquid and filler wire (excluding gas
cylinders, separate trailers, carts and wheel undercarriages, unless these items are standard
equipment and permanently affixed) that are recommended to be installed.
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The heights for the drop test shall be as follows:

a) equipment with a mass of up to 25 kg shall withstand a drop of 250 +18 mm;

0

b) equipment with a mass of greater than 25 kg shall withstand a drop of 100 +10 mm.

NOTE 1 Mass of equipment includes mass of associated attachments, cooling liquid and filler wire.

2021

Conformity shall be checked by dropping the equipment three times on a hard and rigid surface.
This test is so arranged that a different bottom edge of the equipment is struck each ti

drops.

e it

NOTE|2 In practice, one corner will touch the impact surface first.

Engine-driven WELDING POWER SOURCES shall be filled up and be ready for immediate use

14.5| Tilting stability

Equipment in its most unstable position shall not topple over whentilted up to 10°. Aux
itemg as specified by the manufacturer in accordance with the type of the equipment su
gas dylinders, wire feed unit or cooling device could affect the stability, and these shall be
into account.

If thg manufacturer specifies other auxiliary items, so-that the requirement of this subc
cannpt be met, then instructions shall be provided foryanchorage or other means as neces

Confprmity shall be checked by the following test.

The ¢quipment is placed on a plane and tilted from the horizontal level.

15

RATING PLATE

15.1| General requirements

A clgarly and indelibly marked RATING PLATE shall be fixed securely to or printed on
WELDING POWER SOURGCE,

NOTE| The purpose ofithe RATING PLATE is to indicate to the user the electrical characteristics, which enabl
compdrison and correct selection of WELDING POWER SOURCES.

Confprmity.shall be checked by VISUAL INSPECTION and by rubbing the marking by hand fof
with g piece of cloth soaked with water and again for 15 s with a piece of cloth soaked
petraletim spirit.

iliary
th as
aken

ause
sary.

each

bs the

15 s
with

After this test, the marking shall be easily legible. It shall not be easy to remove the RATING
PLATE and it shall show no curling.

15.2 Description

The RATING PLATE shall be divided into sections containing information and data for the

a)

identification;

b) welding output;

c)

energy supply.

The arrangement and sequence of the data shall comply with the principle shown in Figure 7
(for examples, see Annex K).
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The dimensions of the RATING PLATE are not specified and-may can be chosen freely.

It is permissible to separate the above sections from each other and affix them at locations
more accessible or convenient for the user.

For WELDING POWER SOURCES to be used for several welding processes or for rotating WELDING
POWER SOURCES, either one combined or several separate RATING PLATE(S)-may can be used.

NOTE Additional information can be given. Further useful information, for example CLASS OF INSULATION, POLLUTION
DEGREE or POWER FACTOR, can be given in technical literature supplied by the manufacturer (see 17.1).

Identification

[V]

2) 3)
4 Optional 5
b) Welding output
6) 8) 10)
11) 11a) 11b) 11c)
7) 9) 12) 12a) 12b) 12c)
13) 13a) 13b) 13c)

c) Energy supply

14 15) or 18) 16) 17)

or 19) or20) . if'applicable or2h)  |f applicable

22

Optional 23) If applicable

IEC
Figure,7 — Principle of the RATING PLATE

15.3| Contents
The following explanations refer to the numbered boxes shown in Figure 7.
a) ldentification

Blox 1 Name and address of the manufacturer or distributor or importer and, optiopally,

a trademark and the country of origin, if required.
Blox.2 Type (identification) as given by the manufacturer.
Box 3 Traceabllity of design and manufacturing data, for example serial number.

NOTE 1 National or local regulation (e.g. Commission Regulation (EU) 2019/1784) may require to provide the
year of manufacture on the RATING PLATE. Alternative methods like decoding the traceability number or retrieving
the year of manufacture by typing the traceability number into a web-tool provided by the manufacturer, is
considered to fulfil the requirement.
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WELDING POWER SOURCE symbol (optional) for example:

1~ @ A Single-phase transformer

Kiad ‘0’ . — Three-phase transformer-rectifier
(1)3%. “ . =——— Single- or three-phase static frequency converter-transformer-
% “’ - rectgifier P a Y

3~ (0) a Inverter power source with AC and DC output
M G

3~ A==

Three-phase motor-generator

q
=@

O

e NGy

Blox 5

o<

oX 6

k<t T T e T

-@ — Three-phase motor-generator-rectifier

1~ . .
— ." _ Single-phase combined AC and DC power source

Engine-generator-rectifier

elding output

Three-phase rotating frequency converter

1~

Engine-AC generator

Reference to the standards confirming that the WELDING POWER SOURCE complies
with their requirements.

Welding process symbol for example:

Manual metal arc welding with covered electrodes

Tungsten inert-gas welding

Metal inert and active gas welding including the use of flux
cored wire

Self shielded flux cored arc welding

Submerged arc welding

I [% 1o

Plasma cutting

Plasma gouging

Plasma welding
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S Mark for WELDING POWER SOURCES which are suitable for supplying power to

Box 7
welding operations carried out in an ENVIRONMENT WITH INCREASED RISK OF
ELECTRIC SHOCK (if applicable).
NOTE 2 In addition, this symbol, of a suitable size, can be displayed on the front of the WELDING POWER SOURCE.
Box 8 WELDING CURRENT symbol for example:
E—— Direct current
Ny Alternating current, and additionally the rated irequenty in
hertz for example: ~50 Hz
= Direct and alternating current at the same,"eutput,| and
additionally the rated frequency in hertz
Blox 9 Upy... V. RATED NO-LOAD VOLTAGE (see 11.1)
1) peak value in case of direct current;
2) RMS value in case of alternating current.
NPTE 3 If a WELDING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE, this is the voltage megsured

b¢fore the HAZARD REDUCING DEVICE has performed its function.

If seyeral NO-LOAD VOLTAGES are adjustable, their rangé shall be given by the rated minimum

and maximum NO-LOAD VOLTAGE.

Addifionally, the following shall be given.

3)
4)

Blox 10

ox 11
ox 12

B
B
Blox 13
B

0Xes

U,... V reduced RATED NOsEOAD VOLTAGE in case of a voltage reducing dev
Us... V switched RATED NO-LOAD VOLTAGE in case of an AC to DC swit
device.

... Al...Vto..., .Alx7V Range of output, minimum WELDING CURRENT and its
corresponding-CONVENTIONAL LOAD VOLTAGE or less, maximum WELDING CUR
and its cofresponding CONVENTIONAL LOAD VOLTAGE or greater.

X DUTY CYCLE symbol.
I Rated WELDING CURRENT symbol.
tl, CONVENTIONAL LOAD VOLTAGE symbol.

11a, 11b, 11c ... % Values of the DUTY CYCLE at an ambient temperatu
40 °C.

ching

RENT

re of

IZa, 1D, TZC ... A vdlues Oof tnhe rated WELDING CURRENT.

13a, 13b, 13c ...V  Values of the CONVENTIONAL LOAD VOLTAGE.

These boxes form a table with corresponding values of the three settings:

1)
2)

3)

. % DUTY CYCLE at the RATED MAXIMUM WELDING CURRENT;

60 % DUTY CYCLE;
and
100 % DUTY CYCLE as far as relevant.

Column a)-need shall not be used if the DUTY CYCLE for the RATED MAXIMUM WELDING

CURRENT is 60 % or 100 %.

Column b)-need shall not be used if the DUTY CYCLE at the RATED MAXIMUM WELDING

CURRENT is 100 %.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

c)

- 70 - IEC 60974-1:2021 RLV © IEC 2021

Energy supply
Box 14 Energy supply symbol, for example:

SUPPLY CIRCUIT, number of phases (for example 1 or 3), symbol
DD for alternating current and the rated frequency (for example
50 Hz or 60 Hz)

“5" Engine

4

(| Motor
L _
r a
Q@ () Belt drive
L 4
Box Electrically powered Box Mechanically powered
WELDING POWER SOURCES WELDING POWER SOURCES
15 Uj... \% RATED SUPPLY VOLTAGE 18 n...min3! RATED LOAD SPEED
16 Laxe A RATED MAXIMUM SUPPLY CURRENT 19 ng... min~1 RATED NO-LOAD SPEED
17 Lo A MAXIMUM EFFECTIVE SUPPLY CURRENT 20 w... min~! RATED IDLE SPEED,
if applicable
Boxep 15 to 17 form a table with corresponding values. 21 Pimax..- KW Maximum power
consumption, if applicablle

Confprmity shall be checked by \VISUAL INSPECTION and by checking of complete data.

15.4| Tolerances

Blox 22 IP.. Degree of protection, for example 1P21 or IP23.

[

Blox 23 Symbol for CKASS Il EQUIPMENT, if applicable.

Manufacturers shall'meet RATING PLATE values within the following tolerances by contrplling

component and manufacturing tolerances:

a)

b)

d)

e)

Wy RATED NO-LOAD VOLTAGE in V £ 5 % measured in accordance with 11.1, but jn no
case shall the values summarized in Table 14 be exceeded;

Ib i RATED MINIMUM WELDING CURRENT in A;

omin minimum CONVENTIONAL LOAD VOLTAGE inV,;
The values of b) shall-net be no greater than 102 % of those stated on the RATING PLATE.
I>max RATED MAXIMUM WELDING CURRENT in A;
Usmax maximum CONVENTIONAL LOAD VOLTAGE inV,;
The values of c¢) shall-net be no less than 98 % of those stated on the RATING PLATE.
ng RATED NO-LOAD SPEED of rotation in min~1 £ 5 %;
P{max maximum power consumption in kW +18 %:
I1max RATED MAXIMUM SUPPLY CURRENT in Az 10 %.
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g) The efficiency measured on any equipment connected to the supply network shall not be
less than the reported value. The IDLE STATE power consumption shall not be greater than
the reported value.

Conformity shall be checked by measuring under CONVENTIONAL WELDING CONDITIONS—{see

3-17).

15.5 Direction of rotation

If necessary, the direction of rotation shall be indicated on rotating WELDING POWER SOURCES.

Confprmity shall be checked by VISUAL INSPECTION.

16 Adjustment of the output

16.1| Type of adjustment

If the] WELDING POWER SOURCE has a means to adjust the output current; output voltage or poth,
the aldjustment-may can be continuous, step-by-step, or both.

In th¢ case of a continuous adjustment with several rangesithere shall be no gap betweeh the
ranges.

Confprmity shall be checked by measuring.

16.2| Marking of the adjusting device

The putput of the WELDING POWER SOURCE\coOrresponding to different control settings shall be
clearly and indelibly marked either on or’by the controls, or displayed digitally.

With the exception of WELDING POWER SOURCES that are set or adjusted with or by meang of a
digitgl read-out, the following shallapply.

a) Tjhe setting indications on-the scales or control tables shall take into account the relatiopship
etween the CONVENTIONAL LOAD VOLTAGE and the CONVENTIONAL WELDING CURRENT.

b

b) Hach position in the case of a step-by-step adjustment or each major graduation in the|case
of a continuous adjustment shall be clearly marked with

1) a numerical indication of the controllable parameters;

or, where this is not possible,

2) an.alphanumeric marking.

In—case ‘7)7 a table on the nppnrnhm or-inthe instructions shall indicate, for each control

position, the nominal value of the (control) parameter.

c) In the case of multiple range adjustment, maximum and minimum values for each range
shall be given.

d) WELDING POWER SOURCES designed for use with more than one process, for which the
CONVENTIONAL LOAD VOLTAGE differs, shall be marked with a separate control scale for each
process. If this is not possible, alphanumeric marks as given in b) shall be used.

e) Where the WELDING POWER SOURCE is designed so that it can be supplied at several RATED
SUPPLY VOLTAGES and where, for the same control position, the numerical values of the
welding parameters are not the same, separate scales or a separate series of alphanumeric
markings shall be fitted.

Conformity shall be checked by VISUAL INSPECTION.
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16.3 Indication of current or voltage control

16.3.1 General

Where there is a voltage or current control, the output setting shall be indicated in volts,
amperes or an arbitrary reference scale.

16.3.2 Set value

The accuracy of voltage or current indication shall be

a)
b)

Confprmity shall be checked by measurement and VISUAL INSPECTION.

16.33 Displayed value

between 100 % and 25 % of the maximum qptting +10 % of the true value:

below 25 % of the maximum setting £2,5 % of the maximum setting.

If thel manufacturer provides an analog ammeter or voltmeter on the equipment, this shall pe of

clasq 2,5 and be properly damped.

The gccuracy of provided digital ammeters shall be equal or bettér than £2,5 % of highest RATED

VALUE for WELDING CURRENT according to RATING PLATE.
The accuracy of provided digital voltmeters shall be equal or better than £1,5 V.

Confprmity shall be checked by measurement and-\VISUAL INSPECTION.

NOTE| Where a display is provided, Commission Regulation (EU) 2019/1784 requires to provide indication [of the
use ofl welding wire or filler material in g/min or equivalent standardised units of measurement, Providing thg wire-

feed speed in m/min, or optionally in inch/min, is cafsidered to fulfil the requirement.

17

17.1| Instructions

Instructions and markings

Each| WELDING POWER SQURCE shall be delivered with instructions which shall includ¢ the

following (as applicable):

a)
b)

c)
d)

e)

g)

general description;

ass of the)WELDING POWER SOURCE and its various parts and correct methods of handling
them, for(example by fork-lift or crane, and precautions to be taken with gas cylinders| wire
feeders;-etc.;

thedmeaning of indications, markings and graphical symbols;

information Tor selection and connection to the supply network (for example suitable supply
cables, connection devices or attachment plugs, including the type and RATED VALUES for
RCD, fuse or circuit-breaker, see also caution of 6.1.1) by qualified personnel in accordance
with relevant national and local regulations;

NOTE Some national and local regulations require use of RCDs. Types of RCDs and their use are given in
Annex B of IEC FR-60755:20082017. Only Type B” RCDs provide protection where SUPPLY CIRCUIT DC fault
currents are likely to occur.

correct operational use relating to the WELDING POWER SOURCES (for example cooling
requirements, location, control device, indicators, fuel type);

welding capability, STATIC CHARACTERISTIC (drooping and/or flat), DUTY CYCLE (DUTY FACTOR)
limitations and explanation of THERMAL PROTECTION if relevant;

limitations of use relating to the degree of protection provided, for example WELDING POWER
SOURCES are not suitable for use in rain or snow;
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h) basic guidelines regarding protection against personal hazards for operators and persons
in the work area (for example electric shock, fumes, gases, arc rays, hot metal, sparks,
noise, back injury during manual handling);

i) conditions under which extra precautions are to be observed when welding or cutting (for
example ENVIRONMENT WITH INCREASED RISK OF ELECTRIC SHOCK, flammable surroundings,
flammable products, closed containers, elevated working positions, etc.);

j) how to maintain the WELDING POWER SOURCE, such as recommended cycles for partial and
complete test and other operation (for example cleaning);

k) a

list of parts typically replaced due to wear;

formation on supply of electrical power to external devices, for example for lighti

i
(]
m) p
p
W

o
~
—_

3

(@)

P) P
q)
r

s)

o 2]

q

(oK ®]

Othe
DEGR

Conf

17.2

Each
or ng
“Cau

This 1
opera
within

ectric tools;

recautions against toppling over, if the WELDING POWER SOURCE shall be placed on
ane;

arning against the use of a WELDING POWER SOURCE for pipe thawing;

pe (identification) of plasma cutting torches that are specified for use-‘with the PL
UTTING POWER SOURCE;

ressure, flow rate and type of plasma gas and if relevant, of coglihg gas or cooling li
feps or range of the output current and the corresponding plasma gas as a set of val
MC classification in accordance with IEC 60974-10;

r an engine-driven WELDING POWER SOURCE, warnilg against the carbon mon
bmponent of engine exhaust (example of National Labelling Regulation is given in US
f Federal Regulations, Title 16, Parts 1407).

 useful information-may can also be given, for example CLASS OF INSULATION, POLLU
EE, efficiency (see Annex M), etc.

brmity shall be checked by reading thg instructions.

Markings

WELDING POWER SOURCE .shall be clearly and indelibly marked on or near the front {
ar the ON/OFF switching* device with the following combination of symbols to s

ion! Read instruction manual’:

harking.shall also be used near the torch connector of PLASMA CUTTING POWER SOURCES indicating tH
or should read the instruction manual before selecting and connecting a torch. A single marking readily
operator line of sight to the front panel, ON/OFF switching device and torch connector is permitted.

g or

tilted

ASMA

quid;

Les;

bxide
Code

TION

panel
gnify

at the
isible

The following equivalent wording-may can be used:

Warning: Read instruction manuals before operating and servicing this equipment.

For other additional markings, see Annex L.

NOTE Precautionary labels appearing on power sources can consist of text only, text and symbols, or symbols only.
Symbols-only precautionary labels are specified in ISO 17846.

Conformity shall be checked by VISUAL INSPECTION and by testing in accordance with the
durability test in 15.1.
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(irformative normative)

Nominal voltages of supply networks

Table A.1 — Nominal voltages for supply networks with protective overvoltage control

Nominal voltages presently used in the world

Three-phase
four-wire systems

Three-phase
three-wire systems

Single-phase two-
wire systems

Single-phase three-
wire systems

Vpltage line- with earthed neutral | earthed or unearthed AC or DC AC or DC
to-ngutral derived (E)
from nominal E _
voltgges AC or DC
p to and
ihcluding ©
\Y \Y \Y \Y Y
12,5 24
50 25 30 30 to 60
42 48
100 66/115 66 60
b 100 to 2004,
150 11220;/220288' 115,420, 127 A 110 to 220
’ 120 to 240
220/380, 230/400, 200°, 220,
300 240/415, 260/440, 230, 240, 220 220 to 440
277/480 260, 277
347/600, 380/6605 347, 380, 400,
600 400/690, 4 \720, 415, 440, 480 480 480 to 960
480/830 500, 577, 600
660,
1 000 690, 720, 1 000
830, 1 000
NOTH 1 Values taken.from Table B.2 of IEC 60664-1:20072020.
NOTH 2 “E” means “earthed”.
a8  Cpmmén Practice in the United States of America and in Canada.
b Chmfmén Practice in Japan.

C

Voltage line-to-neutral to be used in Table 2.
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Table A.2 — Single-phase three-wire or two-wire AC or DC systems

Nominal voltage Voltage rationalized for Table 3
of the mains supply ) N ) -
For insulation For insulation
line-to-line? line-to-earth?
All systems Three-wire systems
mid-point earthed
Y V V
12,5 12,5
24 o
25 i
30 32
42
48 50
50°b
60 63
30 to 60 63 32
100° 100
110
120 125
150 P 160
200 200
100 to 200 200 100
220 250
110 to 220
120 to 240 RS0 125
300° 320
220 to 440 500 250
600 P 630
480 to 960 1 000 500
1000P 1 000

NOTE Values taken from-Fable F.3 of IEC 60664-1:2020.

2 Lline-to-earth insulation level for unearthed or impedance-earthed systems equals that for line-to-line becpuse
the operating voltage to earth of any line can, in practice, approach full line-to-line voltage. This is becpuse
the actual vofage to earth is determined by the insulation resistance and capacitive reactance of each lipe to
darth; thusgtew (but acceptable) insulation resistance of one line can in effect earth it and raise the othef two
tp full linéste<line voltage to earth.

b 'I]hese values correspond to the values given in Table A.1.

I
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Table A.3 - Three-phase four-wire or three-wire AC systems

Nominal voltage of the Voltages rationalized for Table 3
mains supply . . . . .
For insulation For insulation line-to-earth
line-to-line
All systems Three-phase Three-phase three-wire
four-wire systems systems unearthed 2
neutral-earthed ® or corner-earthed
\ \ \ \
60 63 32 63
110
120 125 80 125
127
150 ¢ 160 - 160
200 200 200
208 200 125 200
220
230 250 160 250
240
300°¢ 320 - 320
380
400 400 25Q 400
415
440 500 250 500
480
500 500 320 500
575 630 400 630
600 © 630 - 630
660
690 630 400 630
720
830 800 500 800
960 1000 630 1000
1000° 1000 - 1 000
NOTE Values taken fpom-Table F.4 of IEC 60664-1:2020.
a8  Uine-to-earth insulation level for unearthed or impedance-earthed systems equals that for line-to-line becpuse
the operatingeltage to earth of any line can, in practice, approach full line-to-line voltage. This is becpuse
the actua] Voltage to earth is determined by the insulation resistance and capacitive reactance of each lipe to
darth; thusy, Tow (but acceptable) insulation resistance of one line can in effect earth it and raise the othef two
tp full(ling-to-line voltage to earth.
b Homefuipment for use on both three-phase four-wire and three-phase three-wire supplies, earthed| and

unearthed, use the values for three-wire systems only.

¢ These values correspond to the values given in Table A.1.
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Annex B
(informative)

Example of a combined dielectric test

The common connection is to exposed conductive parts (see Figure B.1).

Key

N x‘i

~

O
(] O L 4
Q-
4 VX VY
- "

Current sensing tripping device
SUPPLY CIRCUIT

WELDING CIRCUIT

SUPPLY CIRCUIT to exposed conductiye parts
WELDING CIRCUIT to exposed conductive parts

SUPPLY CIRCUIT to WELDING.CIRCUIT

Figure B.1 — Combined high-voltage transformers

IEC
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Annex C
(normative)

Unbalanced load in case of AC tungsten inert-gas
WELDING POWER SOURCES

C.1 General

The difference in emissivity between the electrode and the workpiece in AC tungsten inert-gas
weldj i i i DING
CURRENT.

This unbalance is called the DC component, and can cause saturation of the transformer of a
transfformer type WELDING POWER SOURCE. Such saturation will cause an abnormally high supply
current that could cause severe over-heating.

Figue C.1 shows that the WELDING CURRENT has a DC component_{3, that may overhedt the
winding of the WELDING POWER SOURCE.

U2/[2

IEC

Key

U, Welding voltage

I, WELDING CURRENT

12 Arithmetic mean value of the WELDING CURRENT

Figure C.1 — Voltage and current during AC tungsten inert-gas welding
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C.2

Unbalanced load

To simulate the required WELDING CURRENTS for the heating test, a CONVENTIONAL LOAD shall be
used with a partial rectifying characteristic, so that if the polarity of the electrode is negative,
the half-cycle voltage shall be (12 £ 1) V less than the half-cycle voltage if the polarity of the
electrode is positive (see Figure C.2).

~

o> A

/ N\ !

Key

b pe

This

throu

WELT
LOAD
not h

C.3

The

Figude C.3.

o
\J

a—-b=(121)V
IEC

bk voltage value when the electrode is positive

bk voltage value when the electrode is negative

Figure C.2 — Unbalanced voltage.during AC tungsten inert-gas welding

difference of the half-cycle welding’voltages is determined by passing a DC test cy
gh the unbalanced load in both _directions and measuring the DC LOAD VOLTAGE.

ING POWER SOURCES that. incorporate a balance control are tested with a CONVENTI
but with the balance control set to the condition producing the maximum unbalancg
igher than 12 V.

Example for an unbalanced load

ectifying~Characteristic of the load is achieved by a circuit of diodes in accordance

rrent

ONAL
, but

with

The

equired voltage difference between the half-cycle voltages is adjusted by the numbg

rs of

diodes in the string.
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O ©
D
C
N

IEC

ransformer 3 CONVENTIONAL LOAD 5 Single diode

nbalanced load 4 Series of diodes

Figure C.3 — AC WELDING POWER SOURCE with unbalanced load
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Annex D
(informative)

Extrapolation of temperature to time of shutdown

When the temperature at the instant of shutdown cannot be recorded, it is necessary to use an
extrapolation to obtain this temperature. The procedure for such extrapolation is as follows:
a) the time is marked at the instant of shutdown;

b) successive temperature readings are taken, and the elapsed time from shutdown noted for
efpch;

c) alminimum of four readings is taken for each temperature to be extrapolated;

d) using logarithmic/linear graph paper, the readings are plotted so that the temperatyre is
against the logarithmic scale, and the time from shutdown against the linearscale. A straight
line extending back to r = 0 will give the extrapolated temperature at shutdown.

Alterpative: A mathematical regression analysis can be used as an alterpdtive to the graghical
methpd. If a linear regression is chosen, then the logarithms of the temperatures are useq with
the linear values of the reading times from the instant of shutdown-\The regression analypis is
solvdd for the time ¢ = 0 and the antilogarithm taken to find the true-temperature.
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Annex E
(normative)

Construction of SUPPLY CIRCUIT terminals

E.1 Size of terminals

The terminals shall be dimensioned in accordance with the MAXIMUM EFFECTIVE SUPPLY CURRENT
I1¢5 @nd it shall be possible to connect flexible conductors with cross-sectional areas as given

in Tapte Et—Thesevatuesare basedomrwire Tated—at 60—C:
Table E.1 — Range of conductor dimensions to be accepted
by the SUPPLY CIRCUIT terminals
MAXIMUM EFFECTIVE SUPPLY Range of cross-sectional area of the
CURRENT conductor

A mm?2

10 1,5 to 2,5

16 1,5 to 4

25 25N\f" 6

35 4 to 10

50 6 to 16

63 10 to 25

80 16 to 35

100 25 to 50

125 35 to 70

160 50 to 95

200 70 to 120

250 95 to 150

315 120 to 240

4,00 150 to 300
Alterpative cross=section ranges are permitted if the manufacturer indicates in the instrugtions
the type and size of wire to be used.
Confprmity’ shall be checked by calculation and measurement.

E.2 Connections at the terminals

Connections at the terminals shall be made by means of screws, nuts or other equivalent means
and shall comply with the requirement given in 5.3.

NOTE Electrical quick-connect terminals are considered equivalent when fitted with two independent fixings, one
clamping the insulation and the other clamping the conductor.

The terminal screws or nuts shall not be used to secure other parts or to connect other
conductors.

Conformity shall be checked by VISUAL INSPECTION.
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E.3 Construction of the terminals

Conductors or their lugs shall be clamped between metallic parts and shall not be able to escape
when the clamping means are tightened.

Live parts that can turn and reduce the CLEARANCE shall not rely on friction between mounting
surfaces to prevent turning. A suitable lock washer, properly applied, shall be acceptable. Leads
or busbars that are secured by other means-reed shall not have a lock washer.

Iron or steel, plain or plated, shall not be used for current carrying parts.

Confprmity shall be checked by VISUAL INSPECTION and by the temporary connection of
conductors with the minimum and maximum cross-sectional area specified.

E.4 | Fixing of the terminals

The ferminals shall be securely fixed so that they cannot work loose when‘the clamping means
are tightened or loosened. Furthermore, if friction alone is relied on tophevent turning or shiifting
of thg terminals on the supporting surface, the CLEARANCES shall-not be reduced beloy the
valuds of Table 2 by shifting or turning. A pressure terminal connector-need shall not be
prevented from turning provided no CLEARANCES less than<those required result when the
terminals are turned 30° towards each other, or towards other uninsulated parts of opposite
polarity, or towards grounded metal parts.

Confprmity shall be checked by VISUAL INSPECTION and by tightening and loosening 10 times the
clamping means holding a conductor of the maximum cross-sectional area specified.

The fest shall be repeated using a conductoi\of the minimum cross-sectional area specifi¢d.
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Annex F
(informative)

Cross-reference to non-Sl units
Cross references to non-Sl units for short-circuit test (see 9.3) are given in Table F.1.

Table F.1 - Cross-reference for mm2 to American wire gauge (AWG)

mm? AWG
1,5 15
2,5 13

4 11

6 9

10 7

16 5

25 3

35 1

50 1/0

70 2/0

95 3/0
120 250 MCM
150 350 MCM
240 600 MCM
300 700 MCM
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Annex G
(informative)

Suitability of supply network for the measurement
of the true RMS value of the supply current

The peak and RMS values of the supply current (7,) can be substantially affected by the supply
network impedance (Ry). To obtain valid measurements, the supply network impedance is 4 %
or less than the input impedance of the WELDING POWER SOURCE:

wherg

R <0,04 ﬂ(g)
1

is the impedance of the supply network in Q;

U, i the RATED SUPPLY VOLTAGE in V;

I is the RATED SUPPLY CURRENT in A.

To determine the impedance of the supply network, it is loaded by)a CONVENTIONAL LOAD t
able fo reduce the supply voltage at least 1 % below the unloaded value.

NOTE|1

NOTE|2

NOTE|3

If the rated voltage of this CONVENTIONAL LOAD is lower thafnthe supply voltage, a transformer can be
Automatic supply network voltage regulators are turnéd’ off.

If a transformer is used 7, . aqeq IS the no-load eberent of that transformer, otherwise 7, |10 .4eq = O

The impedance of the supply network is caleulated by the following formula:

_ U1 unloaded — U1 loaded (Q)

G.1)

nat is

used.

G.2)

% I110aded ~ {1 unloaded
wherg
Rg is the impedanee of the supply network in Q;
U1 1ohded is the supply voltage in V when loaded by a CONVENTIONAL LOAD;
U1 urioaded is the.supply voltage in V when unloaded;
14 10abied is-the supply current in A when loaded by a CONVENTIONAL LOAD;
14 unibaded is the supply current in A when unloaded.
Example;
Supply network: U, unloaded = 230V I} unloaded = TA
Uy oaded = 227V Iy 1oaged = 31T A
s =—23§1__2127 =0,10 Q
WELDING POWER SOURCE: Uy =230V Ijpax =30 A

With these values, the condition in accordance with Formula (G.1) is fulfilled:

Rs=10,10 QS0,04%:O,31 Q
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Annex H
(informative)

Plotting of STATIC CHARACTERISTICS

General

By varying the resistance of a CONVENTIONAL LOAD connected to the output terminals of the
WELDING POWER SOURCE, a set of values of WELDING CURRENT (/) and corresponding LOAD

VOLT
The
CURR

The 3

H.2

The pumber of values measured should be sufficient to enable a_smooth curve to be plotts

all ¢4
FACT
POWH

If the
posit
meas

For €
pows

For
value

volta
by (U

H.3

The s
can j
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RGE (U5 )y carm be ottaimedfor a giverr output settingof the WELDING POWER SO

BTATIC CHARACTERISTIC is obtained by plotting these values on a graph with the WEl
ENT on the horizontal and the LOAD VOLTAGE on the vertical axis.

lope of the STATIC CHARACTERISTIC is given by its tangent at the operating point.

Method

ses, the NO-LOAD VOLTAGE and the RATED VALUES corresponding to each DUTY CYCLE
DR) stated on the RATING PLATE should be recorded. For DROOPING CHARACTERISTIC WEL
R SOURCES, the short-circuit current should also be reeorded.

WELDING POWER SOURCE has a step-by-step setiing, values should be measured at
on of the control. If a WELDING POWER SOURCENS 'designed for several supply voltageq
urement should be repeated at each supply voltage.

ach point, the following should also be‘tecorded: supply voltage (U,), supply curren
r delivered to the WELDING POWER SOQURCE (P4).

ELDING POWER SOURCES with ho'feedback circuitry (for example simple transformers
s of U, and I, should be multiplied by a correction factor of (U4/U,") if the measured s

e (U,') differs from the RATED SUPPLY VOLTAGE (U4). The power (P4) should be mult
/U2,
1/Uq

Analysis ‘of the results

eries of.clrves obtained for the STATIC CHARACTERISTICS of a WELDING POWER SOURCH
e used.to confirm conformity to the relevant requirements of this document. If the neg
atthe operating point is greater than or equal to 7 V per 100 A, the STATIC CHARACTER

RCE.
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Annex |
(normative)

Test methods for a 10 Nm impact

1.1 Pendulum impact hammer

The WELDING POWER SOURCE is placed against a rigid vertical surface and the impact is directed
against the opposite side.

The kngle of rotation 4 (see Figure I.1) is adjusted (see Table I.1) to account for hammef and
swing arm tolerances with the objective of delivering the required impact energy of 40-Nm.

Table 1.1 — Angle of rotation fto obtain 10 Nm impact

Hammer mass (kg) 1 1,5 2 2,5 3
Angle of rotation 6 (°) 90 71 60 53 44
] 1

oo
oo

e :
!

:___{v z ‘ 00 ¢=

1000 mm

2 ' s

6 / ‘*——*"\ >
77787 77777777,

1 Sypportrshaft (should not deflect more than 1,5 mm)

Ty

Key

Swingdarm, steel tubing (its mass is negligible)

Hammer collar (mass up to 100 g)
Angle of rotation 6
Steel hammer

Radius (50 + 2) mm

o g b~ WN

Figure .1 — Test set-up

1.2 Free fall spherical steel weight

The WELDING POWER SOURCE is laid on a rigid horizontal surface. The mass of the free fall weight
and the height of the free fall are given in Table |.2.
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Mass (kg)

0,50

0,75

1,00

1,25

1,50

1,75

2,00

Height (m)

2,04

1,36

1,02

0,82

0,68

0,58

0,51
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Annex J
(normative)

Thickness of sheet metal for enclosures

The minimum thickness of sheet metal for enclosures shall be

a) for steel, in accordance with Table J.1;

b) for aluminium, brass or copper, in accordance with Table J.2.

The
loadd

The fhickness of an enclosure-may can be less than that given in Table J.1 and Fable J.2,

NICKNESS values are based on a uniform deflection of the indicated sheet metal sizes, if

d at the centre of their surface.

if the

enclgsure shows the same deflection as an enclosure of the same size having the required
thickphess.
Table J.1 — Minimum thickness of sheet metal for steellenclosures
Mianum thickness Without supporting frame® With supporting frame®
of incoated steel?®
Maximum width Maximum length Maximum width Maximum length
mm mm mm mm mm
0,50 105 Not limited 160 Not limited
125 150 175 210
0,65 155 Not limited 245 Not limited
180 225 255 320
0,80 205 Not limited 305 Not limited
230 300 330 410
1,00 320 Not limited 500 Not limited
360 460 535 635
1,35 460 Not limited 690 Not limited
510 635 740 915
1,50 560 Not limited 840 Not limited
635 790 890 1095
1,70 635 Not limited 995 Not limited
740 915 1045 1295
2,00 840 Not limited 1295 Not limited
890 1200 1375 1680
2,35 1070 Not limited 1630 Not limited
1200 1500 1730 2135
2,70 1325 Not limited 2035 Not limited
1525 1880 2135 2620
3,00 1600 Not limited 2 470 Not limited
1 860 2 290 2620 3230

Fer/stainless steel, only 80 % of the given values are necessary.

For zinc-coated steel, the thickness shall be adjusted to take into account the coating thickness

1)
2)
3)
4)
1)
2)

3)

(usually 0,05 mm to 0,1 mm).

Constructions considered to be without a supporting frame are for example:

a single sheet with single formed flanges;

a single sheet that is corrugated or ribbed;

an enclosure surface loosely attached to a frame, for example with spring clips or latch;
an enclosure surface having an unsupported edge.

¢ These two columns apply when the enclosure is strengthened by one of the following means:

a supporting frame that is a structural channel, angle, or folded rigid section that is at least equal to
the metal thickness of the enclosure, and is rigidly attached to the enclosure;

a supporting frame other than metal that has an equivalent torsional rigidity to a sheet steel angle
in accordance with 1) above, and is fire resistant;

all of the edges of the enclosure are turned through a 90° angle to produce a formed flange with
a minimum width of 10 mm.
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Table J.2 — Minimum thickness of sheet metal for enclosures
of aluminium, brass or copper

Minimum thickness

Without supporting frame?

With supporting frame®

of metal
Maximum width Maximum length Maximum width Maximum length
mm mm mm mm mm
0,55 80 Not limited 180 Not limited
90 110 220 245
0,70 105 Not limited 260 Not limited
130 155 270 345
0,90 155 Not limited 360 Not limited
165 205 385 460
1,10 205 Not limited 485 Notdimited
245 295 535 640
1,45 305 Not limited 715 Not limited
360 410 765 940
1,90 460 Not limited 1070 Not limited
510 635 1145 1400
2,40 635 Not limited 15625 Not limited
740 915 1630 1985
3,10 940 Not limited 2 210 Not limited
1070 1350 2 365 2 900
3,85 1325 Not limited 3125 Not limited
1525 1880 3305 4 065

a single sheet with single formed flanges;
a single sheet that is corrugated or ribbed;

an enclosure surface having an unsupported edge.

bnstructions considered to be without a supporting frame afe for example:

C

1

2

3 an enclosure surface loosely attached to a ftame, for example with spring clips or latch;
4

These two columns apply when the enclosire is strengthened by one of the following means:
1

a supporting frame that is a strugtupal channel, angle, or folded rigid section that is at least equal to
the metal thickness of the enclosure, and is rigidly attached to the enclosure;

2 a supporting frame other than-metal that has an equivalent torsional rigidity to a sheet steel angle
in accordance with a) above; and is fire resistant;

3 all of the edges of the enclosure are turned through a 90° angle to produce a formed flange with
a minimum width_ofs40' mm.
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Annex K
(informative)

Examples of RATING PLATES

Examples of RATING PLATES are given in Figure K.1 to Figure K.7.

a) ldentification

»  Manufacturer Trademark
Address
) Type 3 Serial number
1~ 1~ 5) IEC 60974-1
) @ IEC 60974-10 Class A
b) Welding output
?I:I 8 ~50 Hz 10) 15 A /20,6 Vto 160 A’A\27 V
) I
" X a) 35 % 160 % 19 100 %
S 9 Uy=48V [ I, 1220 160 A 20 130 A 120 100 A
)
13) U2 13a) 26 V 130) 25 \/ 13¢) 24V
c) Energy supply
15) 16) 17)
4 DD U1=23OV I1max=37A I1eff=22A
1~50Hz
2 IP23
23) D

IEC

Figure K.1 — Single-phase transformer
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a) ldentification

Y Manufacturer Trademark
Address
2 Type 3 Serial number
. @-@ 9 IEC 60974-1
IEC 60974-10 Class A
b) Welding output
CIT— 8 ~450 Hz 10) 60 A /22 4\ to 500 A /40 \
L
"X M2 35 % 1o 60 % 1o 100 %
’ 9 Up=78V |2 I, 22 500 A [ 400 A 1204'320 A
13) Uy B2 40V 130 36 V B9 33V
c) Energy supply
18) n =2 800 min~"
, o
3~50Hz 15 Uy =400V 19 Iimax®68 A [ I 4=40 A
2) P23 2

IEC

Figure K.2 — Three-phase rotating frequency converter
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Distributor-related plate

a) ldentification

Y Manufacturer Trademark
Address
2 Type 3 Serial number

Manufacturer-related plate

a)ldentification

3~ “ . == % IEC 60974-1
) “’ . IEC 60974-10 Class A
b) Welding output
?:l 8 10) 20 A/20,8 Vto250A/30V
) I
moX M2 35 % 1 60"% 19 100 %
S 2Up=105V |2 I, 22 250 A ['27,200 A 29 160 A
)
13) U2 13a) 30 V 13b) 28 V 13c) 27 V
c) Energy supply
> P UI=230V ey S 5T AT e = 34 A
4) U»] =400V I1max=34A 11eff=20A
1(3) ~ 50 Hz
2 P23
23) ‘:l

IEC

Figure K.3 — Subdivided RATING PLATE: single-/three-phase transformer rectifier
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a) ldentification

" Manufacturer Trademark
Address
2 Type 3 Serial number

%: 2 IEC 60974-1

4)

b) Welding output

: — 2 o7 A0 AT 26V to 400 AT 36V
) |
") X 11a) 35 % 1) 60 % 1o 100 %
S AU =110V | I 122) 400 A 120) 320 A 200 255 A
)
13) U2 13a) 36 V 13b) 33 V 13c) 30 V

c) Energy supply

‘ﬁ" 18) n =3 150 min1

, Vel

9 ng = 3300 min~! |20 7, 980 min=1 |2 Pypay = 34 kKW

2 IP23 %)

IEC

Figure K.4 = Engine-generator-rectifier



https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 RLV © IEC 2021 - 95 -
a) ldentification
" Manufacturer Trademark
Address
2 Type 3) Serial number
3 P 5) IEC 60974-1
i R4 IEC 60974-10 Class A
f2 _@_ %}
4)
b)y—\Welding-output
?:l ® 10) 20A/20,8Vto250A/32V
) |
") X 12 35 % 1) 60 % 1925100 %
S 9 =105V | I, 1220 250 A 120) 200 A 1200 160 A
)
13) U2 13a) 30 V 13b) 28 V 13c) 27 V
c) Energy supply
DD Uy " Imax M et
4) 230V 57A 34 A
1(3) ~ 50 Hz 400 V 34 A 20 A
2 |P23S
L]

23)

FigureK.5 — Single-/three-phase inverter type

IEC
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a) ldentification

" Manufacturer Trademark
Address
2 Type 3 Serial number
4 Li-ion 5) IEC 60974-1
IEC 60974-10 Class A

b) Welding output

6)

8)

10)

10A/204V 0120 A /24 8V

o=

’ % 2T =120 A
S Ug =58V 2max
B Uy=248V
c) Energy supply
4) 15) 16) 47)
ST Up =576V E=5Ah I,=10A
19) For use only with charger

2)

P23

Figure K.6 — Battery-powered WELDING POWER SOURCE with INTEGRAL BATTERY

IEC
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WELDING POWER SOURCE related plate

a) ldentification

Y Manufacturer Trademark
Address
2 Type 3) Serial number
R 5) IEC 60974-1
IEC 60974-10 Class A

) \ALalals + +
V) VVTIUITYy Uutitput

’ ?:I SR 10 10 A/20,4 Vto 120 A/ 24,8 V
! ? @ Lyae =120 A
S Uy =58V max
U, =248V

c) Energy supply

4) 15)

Up=57,6 V

19) For use only’with battery

2 1P23

BATTERY related plate

d) Separable and detachable battery packs

) type (identification) as given by the manufacturer

Li-ion year and date code
Up=%7,6V E=5Ah

IEC

Figure K.7 — Battery-powered WELDING POWER SOURCE
with detachable / separable BATTERY
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Annex L
(informative)

Graphical symbols for arc welding equipment

L.1 General

Annex L describes symbols, which are not all internationally standardized, but of practical use
in welding applications. IEC technical committee 26 and subcommittee 3C have decided to
conside oFa—future ible—n foR—HA Mill be
terminated, Annex L will be modified accordingly.

Annex L contains graphic symbols for arc welding and allied processes equipment to idéentify
controls, indicators, connection points, functions, and to select processes.

The symbols are for use on the panel, the RATING PLATE and any documentation for arc weglding
and allied processes equipment.

Annex L does not cover graphic symbols used to alert personneDof immediate or poténtial
personal hazards in the use of the equipment.

NOTE|1 For safety symbols, see ISO 3864-1.

NOTE|2 For installation instructions, see IEC 60974-9.
L.2 | Use of symbols

L.2.1 General

Symtrols should be placed on equipmentto instruct on use and operation. Examples of cgntrol
pane] are given in L.5.

L.2.2 Selection of symbaols

Symbols specified in Clause L.3 can be used either as a single item or in combination to fjt the
intended application. Examples of combinations are given in L.4.

L.2.3 Size of symbols

For the application of these symbols, it-may can be necessary either to reduce or to enlarge the
original to<axsuitable size. In the case of symbols composed of several graphic elements, or
wher redueing to minimum height, check that clear identification is still possible and leg|bility
is adpquate. Available light, user distance, and possible operating conditions as factors dpring
size selection should also be considered.

The recommended minimum symbol size is 6 mm.

L.2.4 Use of colour

In general, the graphic form of a symbol reproduced in black on white or white on black should
be sufficient for its identification.

For the purposes of these symbols, adequate contrast between symbol and background is most
important. As long as the symbol is clearly delineated and fully legible, actual colour selection
is not mandatory. Be aware that certain colours, such as red, orange, and yellow are designated
as safety-alerting colours.
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L.3 Symbols

L.3.1 General

Clause L.3 presents the symbols along with their reference number, function keyword or phrase,
application and source.

L.3.2 Letter symbols

Table L.1 gives a list of letters, which may be used in a symbol.

Table L.1 — Letters used as symbols

Function, keyword or phrase Letter Unit
Amperage 1 A
CONVENTIONAL WELDING CURRENT 1, A
Conventional welding voltage U, V
Diameter @ mm
DUTY CYCLE; DUTY FACTOR X %
Efficiency q %
Frefquency ¥ Hz
tdig state-power{idle-state-energy consumptionrate) 2, W-OW-h/R)
Power P W
I B 1y A
Rafled BATTERY capacity 0 Ah
Ratled no-LOAD VOLTAGE U, \
Ratled peak voltage U, \Y
RATED SUPPLY CURRENT 1 A
RATED SUPPLY VOLTAGE U, \
RATED REDUCED NO-LOAD VOLTAGE U, \Y
Spéed of rotation n min~1
Supply ACTIVE POWER-fSupply-energy-consumptionrate) P, W-(W-hih)
RATED SWITCHER/NO-LOAD VOLTAGE U \Y
Terpperatire*(change) T °C (K)
Time t s, min, h
Voltage U \Y
FV;}lfelging output ACTIVE POWER-{welding-output-energy P, W-QAL-RR)
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L.3.3.1 Symbols to describe the switch or control
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
1. IEC 60417- ’7 Var|ab|||ty To |dent|fy an

5004:2002-10

increase/decrease of a
quantity continuously.

NOTE Symbol can be
curved.

L.3.3.2

Symbols to indicate switch or control position

N°

SOURCE

SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

EC 60417- [
p007:2002-10

ON (power)

To indicate connection to
the mains, at least for majins
switches or their positiong,
and all those cases wherg
safety is involved.

EC 60417- [
p008:2002-10

QFF (power)

To indicate disconnection
from the mains, at least for
mains switches or their
positions, and all those cases
where safety is involved.

EC 60417- [\~
5268:2002-10

"IN" position of a bi-stable
push control

To-identify associate the [IN"
position of a bi-stable pugh

control-where the push-cqntrol
; )
deenergize-a-funetion with the

corresponding function.

-

NOFE—+—Fhis byIII‘UUi fs-used
together with a function
symbol.

IEC 60417- [
5269:2002-10

"OUT" position of a bi-stable
push control

To-identify associate the
"OUT" position of a bi-stable

push control-where-the push
; b
de-energize-a-funection with

the corresponding function.
NOTE 2 This symbol is used

together with a function
symbol.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
6. |IEC 60417- Locked Locking, general To identify-alocked-function

5569:2005-08

e
t

ercontrel on a control that a
function is locked or to show
the locked status.

NOTE 3 This symbol is used
together with a function
symbol.

7. EC 60417- f 7 Unleeked Unlocking To identify-an-unlocked
6570:2002-10 function-er-contrefOnN\d control
that a function is not lockgd or
to show the umjocked stafjus.
NOTE 4 (This symbol is|used
together, -with a furlction
x symbol.
L _
L.3.3.3 Symbols to indicate switch or control function
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
8. EC 60417- [ T | Contirtous-welding To identify a continuous
5302:2015-01 ; ) ) welding.
\Wetding time, continuous
fnode
L _
9. EC 60417- = 7 Intermittent (stitch) welding To identify an intermittent
5303:2015-01 . ) ) ) (stitch) welding.
Welding time, intermittent
mode (stitch)
L _
10. | 1SO 7000- [ ] | Arc spot welding To identify arc spot welding.
0468:2004-01
L _
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
11. | 1ISO 7000- Manual control To identify a manually

0096:2004-01

operated control. To identify
the switch position-fermanual
control that places the
equipment under manual (as
opposed to automatic) control.
To identify the control that
activates manual control. To
indicate that the equipment is
in manual control mode.

12.

EC 60417-
5318:2015-03

Arc striking, without contact

To identify the control _far
tungsten inert gas (TIG) qrc
striking function whieh
initiates an arc without
contact.

)

13.

EC 60417-
5319:2015-03

=
L
1

Arc striking, with contact

To identify the control fof a
tungsten inert gas (TIG) drc
striking function which
initiates an arc with contdct.

14. Rilot arc starting To identify pilot arc starting of
a plasma torch.
71
15. [ ]SO 7000- Purging of air (by gas) To identify purging of air

D474:2004-01

(by gas).

16.

ISO 7000-
0823:2004-01

Wire feed drive

To identify a wire feeder or
wire feed control.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
17. | IEC 60417- Wire burnback control To identify the control for

6377:2017-10

v
—

burnback at the end of the
weld.

18.

SO 7000-
D004:2004-01

A

Direction of continuous
rotation (clockwise)

To identify-a-direction
Smeataes e ndiie s el e
control, or an object-by mleans
of a control, cambe movefd in
a clockwise rbtary motion

19.

SO 7000-
D004:2004-01

V-

Direction of continuous
rotation (anticlockwise)

To identify-a-direction-of
continuous-rotation that a
control, or an object by means
of a control, can be movefd in
a anticlockwise rotary motion.

L.3.3.4 Symbols to indicate electrical connection
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
20. ||JEC 60417- Plus;—plus—pele positive To identify the positive

6005:2002-10

polarity

polarity terminal(s) of
equipment which is used ith,
or generates direct currer

—

21.

EC\60417-

Minus;-minus-pele negative

To identify the negative

V-V SP-V-V-V- W
JUUD.ZUUZ=TU

potarity

'Jv:ul;:y tUIIIIIIIdi\b) Uf
equipment which is used with,
or generates direct current.
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N°

SOURCE

SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

22.

IEC 60417-
5017:2006-08

Earth; ground

To identify the earth (ground)
connection terminal in cases
where neither the symbol
5018 nor 5019 is explicitly
required.

NOTE 1 Not for a protective
earth connection.

23.

EC 60417-
6019:2006-08

Protective earth; protective
ground

To identify-the-equipment|
: it .

any
terminal which is_intended for
connection to' an external
conductorAor protection
against electric shock in ¢ase
of a fadlty or the terminal pf a
protesfive earth (ground)
eledtrode.

24,

EC 60417-
6020:2002-10

Frame or chassis

To identify the frame or
chassis-connection terminal.

NOTE 2 Not for a protgctive
earth connection.

25.

EC 60417-
p939:2002-10

D
4
1>

Rower supply type of electric
device

On device or equipment fpr
example on arc welding
equipment.

To identify the type of poyer
supply, socket-outlet with| 3-
poles.

26.

SO 7000-
0453:2004-01

/I:

Workpiece connection

To identify a workpiece
connection.

27.

ISO 7000-
0483:2004-01

\

+

Connectionto-the-nozzle of a
.

terminal)

Plasma torch connection to

nozzle, positive supply

To identify a plasma torch
connection — nozzle
connection to positive-terminal
supply.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
28. | 1SO 7000- Connection-to-the-electrode-of | To identify a plasma torch
0482:2004-01 a-plasma-torch-(negative connection —

— terminal) Plasma torch electrode connection to
connection to the electrode, negative-terminal supply.
negative supply

L.3.3.5 Symbols to indicate fluid connection or control
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
29. ||EC 60417-

6315:2015-02

Air flow, general

To indicate the function of air
flow.

30. [ ]SO 7000- Liguid Water(fluid To indicate-liguid water o
0536:2004-01 water-base fluid, e.g coolpnt.
31. Gas supply To identify a gas supply
. connection or control.
32. | ]SO 7000-

D4214-2004-04
oo oot

Plasma shielding gas

To identify plasma shielding

)

aac-—connection-orcontral
ga5—-6oRReeHeR-o+66RH6T
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
33. | ISO 7000- Plasma gas To identify plasma gas
0480:2004-01 connection or control.
34. ||JEC 60417- Air pressure To identify air pressure
5316:2015-02 s E function or control.
L.3.3.6 Symbols to indicate auxiliary device, connection’or function
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
35. ||JEC 60417- Input To identify input connectipn
5034:2014-06 or control.
36. ||JEC 60417- Output To identify output connecfion
5035:2014-06 or control.
37. |1SO.7000- REMOTE CONTROL To identify-a-REMOTE
0093-2004-6 NTROC—CoTecHoToT
funetion the REMOTE CONTROL
function, for example the
connection point for a REMOTE
CONTROL lead.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
38. | IEC 60417- [ Foot control To identify a foot control

6378:2017-10

L

_

device, connection or
function.

39.

EC 60417-
5379:2017-10

=
—
|

Panel; local

To identify a panel or_oc4
function or control.

40.

SO 7000-
D466:2004-01

Hopper (powder, flux)

To identify-a-flux{(powder)
hopper a hopper (powder
flux).

41.

SO 7000-
D027:2004-01

~
O
&
L

Coating

To identify a cooling devige,
connection or control.

3

42. ]SO 7000- Ventilating fan-er, air To-identify-a ventilating-of air
0089:2004-01, circulating fan circulating fan
modified . .
To identify the control which
activates the fan and
circulates air. To indicate|the
operational status of the fan
function.
43. | IEC 60417- Air filter To identify the air flow filter.

6317:2015-02

T
L

Y
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L.3.3.7 Symbols to indicate control of the welding amperage/voltage
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
44. | |IEC 60417- [ ] Pulse background To-indicate identify the control

6005:2006-12

L

of pulse background.

NOTE 1 Control is identified
by one letter chosen in
Table L.1.

L _
45. |JEC 60417- f 7 Pulse peak To-indicate identifythe cqntrol
5006:2006-12 of pulse peak,
NOTE 2 (Control is iderftified
by one* létter chosep in
Table L.
L _
46. | |JEC 60417- f 7 Hot start To-indicate identify the cgntrol

5007:2006-12

/'L

or function increasing the
energy at the beginning of the
weld.

NOTE 3 Control is idertified
by one letter chosep in
Table L.1.

47.

EC 60417-
5008:2006-12

Slope, increasing

To-indicate identify the cgntrol
or function regulating the
increase of a value.

NOTE 4 Control is iderftified
by one letter chosep in
Table L.1.

48.

EC 60447-
5009;2006-12

Slope, decreasing

To-indicate identify the cqntrol
or function regulating the
decrease of a value.

NOTE 5 Control is idedtified

B

by one letter chosen in
Table L.1.
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L.3.3.8 Symbols to indicate type of torch
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
49. [ IEC 60417- To identify the electrode

6380:2017-07

Electrode holder, manual

holder for a manual metal arc
welding.

6384:2017-07

for welding, cutting and/or
gouging.

50. | JEC 60417- Electrode holder, air carbon To identify-an thedolder {or
5313:2015-01 arc gouging-electrede-holder | air carbon arc gouging
l electrode-holder.
51. | |JEC 60417- Arc welding torch, MIGIMAG To identify-a-MIG/MAG the
5381:2017-07 el torch for metal inert gas (MIG)
and metal active gas (MA[G)
52. ||JEC 60417- Self shielded flux cored arc To identify the torch for
$382:2017-07 i Arc welding self-shielded flux cored afc
torch, self-shielded flux cored | welding-tereh without gas
ﬁ shielding.
53. | |EC 60417- b Arc welding torch, TIG-Ferch | To identify the torch for
5383:2017-Q7 tungsten inert gas (TIG)
welding.
54. | IEC 60417- Arc welding torch, plasma To identify the plasma torch
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
55. | IEC 60417- Motorised gun To identify the gun

6385:2017-07

incorporating a wire drive
system.

56.

EC 60417-
$386:2017-07

Motorised gun with filler wire
supply

To identify the gun

incorporating a wirexdrive
system and including-a filler
wire supply.

57.

EC 60417-
5387:2017-07

Arc welding torch, submerged

To identify the torch for the
submerged arc welding.

L.3.3.9 Symbols to indicate processes
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE

58. ||IEC 60417- Welding power output, MMA To identify on a RATING PLRATE
6306:2015- that the type of welding oytput
01 is for a manual metal arc

(MMA) welding process with
/ covered electrodes.

59. ||IEC60417- Air carbon arc gouging To identify the process fol air
6314.2015- carbon arc gouging.
01 F
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
60. |IEC 60417- Welding power output, To identify-MHG/MAG-welding
6308:2015- MIG/MAG-welding on a RATING PLATE that the
01 type of welding output is for
metal inert gas (MIG) and
metal active gas (MAG)
welding process including the
use of flux cored wire.
I
61. [|IEC 60417- Flux-cored Welding power To identify-flux—ecored on\a|
6309:2015- output, self-shielded flux cored | RATING PLATE that the typq of
01 arc welding welding output is for
self-shielded flux cored arc
welding process (without gas
shielding),
I
62. [|IEC 60417- Welding power output, TIG To identify on a RATING PLATE
6307:2015- welding that the type of welding oytput
01 is for tungsten inert-gas (T1G)
welding process.
I
63. ||IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6312:2015- welding that the type of welding oytput
01 is for plasma arc welding
process.
L
64. ||IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6310:2015- cutting that the type of welding oytput
01 is for plasma arc cutting
process.
.
65. | IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6311:2015- gouging that the type of welding output
01 & is for plasma gouging process.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
66. |IEC 60417- Welding power output, To identify on a RATING PLATE
6305:2015- submerged arc welding that the type of welding output
01 is for submerged arc welding
process.
L.3.3.10 Symbols to indicate control of welding characteristics
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
67. [ ]SO 7000- FLAT CHARACTERISTIC To identify a substantially

0455:2004-01

copstant level LOAD VOLTAGE
characteristic.

68.

SO 7000-
D454:2004-01

DROOPING,CHARACTERISTIC

To identify a substantially
drooping-eufrrent voltage
characteristic

69.

EC 60417-
5388:2017-07

aral

Arc force, increase

To indicate the control or
function for increasing cufrent
when low arc voltage is
detected.

70.

EG(60417-

"QQG-QH'! 7 f\'7

Pulsed

To identify the reference o

Atrol-welding-charasterstic

by pulse value.
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OR PHRASE
71. | IEC 60417- Inductance, variable To identify a variable

6390:2017-07

inductance function or control.

72.

EC 60417-
5391:2017-07

Inductance, high

To identify-rductanceor psed
: .

symbeols; high indetance

connection, fungtion or

control.

73.

EC 60417-
$392:2017-07

Inductance, medium

To identify medium induc{ance
connection, function or
control.

74.

EC 60417-
6393:2017-07

Inductance, low

To identify low inductance
connection, function or
control.
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L.3.3.11 Symbols to describe the type of power source
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
75. | IEC 60417- [ ] Direct current (DC) To identify that power source
5031:2002-10 delivers direct current.
| |
76. [JEC 60417- — ] | Alternating current (AC) To identify that power soyrce

p032:2002-10

N

a
|

=

delivers alternating curre

NOTE Symbol can be rixed
with a number to indicatg the
number, of phases.

77.

EC 60417-
p033:2002-10

]
|

N

Both direct and alternating
current

To identify that the power
source delivers both diregt
and alternating current.

L o
78. [JEC 60417- [ 1 Transformer To identify a transformer.
6156:2003-08 §
L _|
79. []1SO 7000~ Electric generator, rotating, To identify a generator.
1153,2004-01 /-\ general
7>

N

80.

IEC 60417-
6304:2015-01

WELDING POWER SOURCE,
engine

To identify an engine driven
WELDING POWER SOURCE.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
81. | 1ISO 7000- Electric motor To identify an electric motor.

0147:2004-01

6194:2002-10

NANIES

82. ||JEC 60417- trverter Frequency converter | To identify a frequency
b970:2003-08 i i
converter.
83. | JEC 60417- DC/AC-converter To identify a DC/AC-convgrter

and its associated terminals
and controls.

L.3.3.12 Symbols to indicate protective component and class of protection
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
84. ||JEC 60417- Suitable for-welding-in-an To identify the WELDING
£395:2017-12 environment-with-increased POWER SOURCE equipmen
B which is suitable for supp|ying

WELDING POWER SOURCE,
type S

power to welding operatidns
carried out in an ENVIRONMENT
WITH INCREASED RISK OF
ELECTRIC SHOCK.

85.

EC\60417-

CLASS Il EQUIPMENT

To identify equipment mepting

172:20035-0Z

5]
O

The sarety requirements
specified for CLASS Il
equipment according to
IEC 61140.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
86. | IEC 60417- Fuse To-indicate identify fuse boxes
5016:2002-10 or their location.

L.3.3.13 Symbols to inform users

N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
87. | |JEC 60417- Dangerous voltage To-identify indicate hazarfs

6036:2002-10 ariging from dangerous

voltages.

88. [|SO 7000-
0228:2004-01

Disturbanee To-identify indicate a
disturbance of the correct
operation.

89. [ ]SO 7000- Caution To-make operatoraware pf
D434A:2004-

general hazard.

P To indicate that caution i
necessary when operating the
device or control close to
where the symbol is placgd, or
to indicate that the current

® situation needs operator
awareness or operator agtion

in order to avoid undesirdble

consequences.
90. EC 60417- Cautionhot surface To indicate that the markéd
5041:2002-10 item can be hot and should
not be touched without taking
care.
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N° SOURCE

SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

91. | 1SO 7000-
0790:2004-01

Read-instruction operator's
manual

To-identify indicate that the
instruction operator's manual
or card should be read before

continuing the operation.

92. | ]SO 7000-
D034:2004-01

Temperature indication

To-identify indicate
temperature-indication or
function associatediwith
temperature (for.example
excess tempeérature warn
light).

L.4

This
allied

Examples of combinations of symbols

clause gives examples of combination of symbols which can be used on arc welding
processes equipment.

and

SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

D

IEC 6041%-5010:2002-10

“ON"/"OFF" (push-push)

To indicate connection to
disconnection from the m

at least for mains switchefs or

their position, and all thog
cases where safety is

involved. Each position, "
or "OFF", is a stable posi

or
hins,

e

ON"
ion.

Inlet for liquid, input for liquid

To identify inlet connectid
for the cooling liquid.

>

IEC 60417-6024:2009-11

3~

Pt

Three-phase transformer-
rectifier

To indicate WELDING POWER

SOURCE symbol on the RA
PLATE.

TING
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SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

3~

OB

Inverter power source AC/DC

To indicate WELDING POWER
SOURCE symbol on the RATING
PLATE.

Slow wire feed start

To identify the slow advance
of wire towards the workpiece
at the start of the weld.

OO/~

Caution ! Read the-instruction
operator's manual

To indicate 'a*hazard and
identify thatthe-instructiop
operatorts ‘manual should|be
read\

Water cooling

To identify a water cooling
system (for example,
operating controls switching
the water cooling on or offf).

| |
ISO 7000-0544:2004-01
[ ! Variability-and with OFF To identify the control for

O

e _
HEC 60417-6394:2017-10

position, rotary adjustment

continuous increase and
decrease of a quantity and an
off position-ef-a-contrel.

MICIMAC o LIRVY)
VOV v

&
p

ISO 7000-0469:2004-01, modified

«

0.
SPpotW

L~

welding

T idantifi, MICI/ANMAC o
e Rty v oTvii SPe
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SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
Upslope time To indicate a control of

upslope time

e

L.5 | Examples of control panels

This plause (see Figure L.1 to Figure L.8) gives examples of control panels, forsarc welding

allied processes equipment.

=~
0~

IEC IEC

&

\
<,
4

[
A\

Figure L.1 — Input voltage power switch Figure L.2 — Arc force control
potentiometer

Y

N
>

)

) and

i
(

/
\
/
\

@

)
ﬁz@ O

Figure L.3 — Remote receptacle and selector switches
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e N )
N

/IZ— N (Y (YYL

QOO+

IEC

/

Figure L.4 — Terminals with inductance selector for MIG/IMAG welding

_|_

f
L"\/

IEC IE}

T

Figure L.5 — Process switch Figure L.6 — Selector switch
(MMA, TIG, MIG) on AC/DC equipment

g

HF &

IEC

Figure L.7 — Panel indicator lights (overheat, fault, arc striking, output voltage)
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Figure L.8 — Setting pulsing parameters using digital display
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Annex M
(informative)

Efficiency and IDLE STATE power measurement

FEy

(]
~—

Oz

be o oLagl

T

NOTEI2 DFFFNnnn ch-as output load —supplv network voltage (for eguinment-with
NI A2 S —aS t 3G SUpPpry-RewWorhcoragerereqtipment-wWhnH

Htinle
TtHOT

q
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M.1

M.1

General conditions for measurement

| General

Unless otherwise specified, measurements shall be made under test conditions and with

equi

pment specified in IEC 62301.

NOTE This Annex was written in response to EU 2019/1784. This Annex makes extensive reference to IEC 62301
Household electrical appliances — Measurement of standby power, which was also prepared under an EC mandate

as EN[50562t0 SUpPpOrt ine ecodesigrit Uirective.

Test

M.1

.2 Test room Q‘l,

3

$ shall be carried out on new, dry and completely assembled WELDING POWER SQZRCE .

The fests shall be carried out in a room that has an air speed close to the Fh‘Q uct under test of

<0,5

Whefe the product has an ambient light sensor that affects the Qer consumption, the
[|be carried out with controlled ambient light conditions.%ge the illuminance levelp

shal
exte

illumfnance levels of >300 Ix and <10 Ix shall be used. 6\

Information on the method used to achieve the abov minance levels, where relevant,

Im/s. The ambient temperature shall be maintained at (23 £ 5) °C }Q&ﬁghout the test

nhally defined (in the instructions for use), these values s e used. Otherwise refer

test
are
ence

shall

be rgcorded in the test report (see M.4). Where v s of illuminance are given, they shall be

meas

NOTE|1 The measured power for some products o@@be affected by the ambient conditions (e.g. illumir

qured as close to the product’s Ilght sensors%s} ractical.

ance,
tempefature). $
Durirg tests the ARC WELDING POWEQ\&URCE shall not be intentionally cooled by external
mearns.
xO
NOTE|2 Placing the ARC WELDING @)ER SOURCE on a metal surface during tests is an example of cooljng by
externfal means.
M.1.3 Power suppl
M.1.3.1 Suppl Qpltage and frequency
Whetfe the tes age and frequency are not defined by an external standard or regulation, the
test yoltage test frequency shall be the nominal voltage + 5 % and the nominal freqyency
+1 %] of t@ountry for which the measurement is being determined (see Table M.1).
N
Country/Region Nominal voltage and frequency
single phase system two phase or three-phase systems
Europe 230V, 50 Hz 400 V, 50 Hz
. 208 V, 60 Hz; 240 V, 60 Hz;
North America 120 V, 60 Hz 480V, 60 Hz: 600 V, 60 Hz
200 V, 50/60 Hz; 220 V, 50/60 Hz;

Japan @ 100 V, 50/60 Hz 400 V, 50/60 Hz

China 220V, 50 Hz 380V, 50 Hz

Australia and New Zealand 230V, 50 Hz 400 V, 50 Hz

a "50 Hz" is applicable for Eastern part and "60 Hz" for the Western part, respectively.
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M.1.3.2 Supply voltage waveform

2021

For IDLE STATE power consumption measurements equal to or less than 5 W, the total HARMONIC
CONTENT of the supply voltage when supplying the product under test shall not exceed 2 % (up
to and including the 13t" harmonic); HARMONIC CONTENT is defined as the root-mean-square
(RMS) summation of the individual components using the fundamental as 100 %.

For IDLE STATE power consumption measurements greater than 5 W and for WELDING POWER
SOURCE EFFICIENCY measurement, the total HARMONIC CONTENT of the supply voltage can exceed

2 %.

and

In ad
facto

NOTE|
M.1.4

The 1
pow§

M.2

M.2.1

highe
the R|
STAT

ARC
or au

|
Q

- g
— g

- a

eported (see M.4). QB’
dition to the above, the ratio of peak value to RMS value of the supply voh@e (i.e.
) when supplying the product under test shall be between 1,34 and 1,4919

Power supplies meeting IEC 61000-3-2 are likely to meet the above requireme;(»{
| Power measuring instruments %ch

equirements of IEC 62301:2011, 4.4 apply to the measurcz/@yxt of supply power and o
r. A\
S\

Measurements Q<<
\\Q
General S\Q

Efficiency of the ARC WELDING POWER SOURqﬁ'@determined at load condition that results i
facturer in the instruction manual or as state¢d on

ATING PLATE. In addition, power cal

st output power as specified by the
@ption is measured at IDLE STATE condition if an

E condition is present and describ®d in the user manual.
xO
[VELDING POWER SOURCES easured excluding the power drawn from external de

Xiliary power supplies (@é 11.5 and 11.6), and if part of the WELDING POWER SOURCE

ifuid cooling syster@ :

ire feeder; O
Fc striking a gt)abilizing devices;

bs cons&?‘

rch;

The ltialue of the total HARMONIC CONTENT of the supply voltage shall be recorded during&é test

crest

utput

n the

IDLE

vices

r Qgepressor.
AN

In the instruction manual, the manufacturer shall indicate the procedure to switch off or to
disable the excluded devices.

If any external device is necessary for full operation of the WELDING POWER SOURCE, it shall be
connected to the WELDING POWER SOURCE.

Tests are made measuring the supply power and output power simultaneously.

M.2.2 Preparation of the ARC WELDING POWER SOURCE

The measurement procedure shall be performed on the same sample of ARC WELDING POWER
SOURCE.

The following steps shall be followed and documented in the test report as applicable:
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— output measurements shall be made at the WELDING POWER SOURCE WELDING CIRCUIT
connections. For WELDING POWER SOURCES provided with permanently connected welding
cables, measure the LOAD VOLTAGE at the exit point of the power source enclosure;

— for efficiency measurement, select the process which results in the highest output power;
— for AC capable ARC WELDING POWER SOURCE:
e measure in DC operation and evaluate against AC limit, or

e if DC operation is not available select the lowest frequency setting, but not lower than
50 Hz and set the waveform to rectangular or as specified by the manufacturer;

— for DC ARC WELDING POWER SOURCE with rapid current shut down utilizing an additional

sfItch 1o Interrupt ithe WELDING CURRENT, the AC mit applies,

— upe CONVENTIONAL WELDING CONDITIONS (given in 3.1.17) and CONVENTIONAL LOA @AGES
ap specified in 11.2;

— measure the supply voltage of the supply-network-connected WELDING POW URCE at the
ppint of coupling of the WELDING POWER SOURCE to the supply network. If power sgurce
i delivered without supply cable attach a cable according to the manufactyrer's

specifications with a length of 2+8'1 m from the exit point of the e;\c%'sure as specified in
1

D.9. e)
S

M.2.3 CONVENTIONAL LOAD conditions C)

The ARC WELDING POWER SOURCE shall be tested at the load ditions specified in Table M.2.

@)
Table M.2 — Load conditions for the A@%VELDING POWER SOURCE
Q

Conditions as &ezified
Load condition I:\V Description
1 ‘\\'Qv IDLE STATE
2 ) Q)Q\ Rated DUTY CYCLE (40 °C rating)
\X\ at highest output power
xO

Apply tolerances of +2 % for L VOLTAGE and WELDING CURRENT. If LOAD VOLTAGE and WELDING
CURRENT tolerance cannot t@met due to load restrictions, two measurements shall be taken,
as clpse as possible to the CONVENTIONAL LOAD condition, one above and one below. The rdsults
shalllbe linearly inter&ed to the CONVENTIONAL LOAD condition and used for the efficlency
calcylation in M'2'8C)

M.2.4 Test@
O

The oad@ditions specified in Table M.2 shall be achieved by using a resistive load| The
resisfiv, d can be a variable resistor, an electronic test load, or a combination thereqf, as
spec|fied’in 3.1.18 CONVENTIONAL LOAD.

M.2.5 Test set-up

Output power measurements of an ARC WELDING POWER SOURCE having an AC output shall be
made with a power meter.

Output power measurements of an ARC WELDING POWER SOURCE having a DC output with a peak-
to-peak ripple voltage that is less than 5 % of the RMS voltage at full load can be made either
with a suitable power meter or with a separate voltmeter and ammeter. Using separate voltmeter
and ammeter the voltage shall be filtered by applying a low pass filter for signal smoothing
having a cut-off frequency between 2 kHz and 10 kHz or as recommended by the manufacturer.
The filter characteristic can be incorporated within the voltmeter or a separate filter can be
used. If a separate filter is used, then the attenuation caused by the filter shall be factored into
the measurement.
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Output power measurements of an ARC WELDING POWER SOURCE having a DC output with a peak-
to-peak voltage ripple greater than or equal to 5 % of the RMS voltage at full load shall be made
with a DC coupled power meter.

The |

oad is adjusted to achieve CONVENTIONAL LOAD condition as specified in 11.2.

M.2.6 Measurement uncertainty

The measurement uncertainty related to determination of supply power due to the measuring
instrument (Ug) is given in IEC 62301:2011, 4.4.1 and IEC 62301:2011, Annex D.

Meagq

M.2.7
M.2.7
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instry
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5% :Iiuring these 5 min the measurement is considere be stable and the measurement
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NOTE
weldin

M.2.7
The

rating) for at least 20 min, this ig.the warm-up period. After this warm-up period, the s

pows
pows
Perfd
than

100
perioj

N
[ Measurement procedure Qq/

v

.1 IDLE STATE power consumption N

4

equipment is in an operation mode compliant with IDLE S /}‘Eb‘as specified if
ction manual (see Note). ARC WELDING POWER SOURCES fo @chanized systems
Fe external configuration to achieve IDLE STATE. Wait for any, -down period of the p
e (e.g. after the fan and cooling pump has stopped); an@uipped, wait until the p
e has switched into a low energy IDLE STATE. The sup CTIVE POWER is monitored
d of 5 min to assess stability. If the supply ACTIVE POWER does not change by more

ded at the end of the 5 min period. If the supp TIVE POWER is not stable over a 4
d, the stability shall be determined in accordﬂ with [EC 62301:2011, 5.3.2.
O

If the IDLE STATE supply power limit is exceedec@ﬁe welding output is possibly not in IDLE STATE. S4
g mode where the WELDING CIRCUIT is not energl'@d e.d. no voltage present (see 3.1.66).

.2 WELDING POWER SOURCE EF@%NCY
3

butput of the WELDING POWER.SOURCE shall be maintained at 100 % DUTY CYCLE (4

r is monitored for a peri ©f' 5 min to assess stability as specified in M.2.7.1. If the s
rlevel is stable, config he WELDING POWER SOURCE to achieve the highest output p
rm the measurements immediately after achieving the highest output power but not
60 s after the e the 5 min stability assessment period. For machines rated or
o DUTY CYCLE, easurement can be taken at the end of the 5 min stability assess
d. See Figur for the measurement procedure.

urement of output power shall be made such that the calculated or measured pou&'
to th¢ measuring instrument has an uncertainty of < 2 % at the 95 % confidence Ie@
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100 % duty cycle
(40 °C rating)

<
. o
o &
] I 5 I Measurement ,\
Warm up = 20 min o= X reading point (1/
| o |
5 a):
| % | \’
s /\b(
| (2] |
!II\:\III:\!II}\\!I;\\\I;\\\:’}\{II\\:I=
0 5 10 15 20 25 3005 35 ¢ (min)
C) IEC
N
Figure M.1 — Measurement pregedure
M.Z.I Efficiency calculation QO
N\
The ¢fficiency shall be calculated by dividing th \asured output ACTIVE POWER at a given load
cond|tion by the supply ACTIVE POWER measur@ t that load condition.
\g@
M.3 | Test report A\Q)
M.3.1  Product details \J;\.O
All off the following informati@%cﬁall be recorded in the test report:
— dptails of the organ@{idn taking responsibility for the product (e.g. the manufacturer)
— bfand, model nu @r, version or serial number;
— pfoduct description, as appropriate;
— RATED SU VOLTAGES and RATED SUPPLY FREQUENCY. CONVENTIONAL LOAD conditiofis as
glven i specification or on the RATING PLATE.
M.3...\<<S’ést parameters

All of the following information shall be reported:

— ambient temperature;

— supply voltage and frequency;

— TOTAL HARMONIC DISTORTION of the voltage waveform of the electricity supply system
(%UTHD);

— information to describe the test set-up at load condition (e.g.: IDLE STATE condition,
CONVENTIONAL LOAD condition of 11.2, DC setting, AC waveform type and setting, supply
cable cross section and length; information on the illuminance levels if applicable, other
significant parameters).

If any of the above values change during the test the minimum and maximum values shall be
recorded.
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For 3 phase supply system, report the average of all 3 line to line voltage measurements.

M.3.3 Test and laboratory details

All of

- te

the following information shall be recorded in the test report:

st report number/reference;

— date of test;

- la
- te

boratory name and address;
st officer(s);

—  tgst

— cglibration due date.

M.3.4 Test data N
N
All ofl the following information shall be recorded in the test report: '\(l,
— measured and calculated data as described in Table M.3; W
— efficiency as a percentage rounded to two significant figures; ch
©
- a

- m
- id
I3

— cglculated uncertainty of the result due tQ1e measuring instrument (U,)
i

Verage power in watts rounded to three significant figures; C)

stequipmentused; A
\%

easured output current and voltage; Q/

entification of the measurement method usedé‘see IEC 62301:2011, 5.3.
C 62301:2011, 5.3.4);

C 62301:2011, Annex D) and whether thesr\@ﬂt complies with IEC 62301:2011, 4.4

Table M.3 — Required report%@ata (measured and calculated)
o

NJ

or

(see

—_

Reported quantity‘ O.Q\ Description

Outplut current (A) (DC average or AC RMS)Q\V Measured at load condition 2
Outplut voltage (V) (DC average or AC RP&Q
Outplut ACTIVE POWER (W) ‘x('\)b
RMY supply voltage (V) (')\\ Measured at load conditions 1 and 2
Supyly ACTIVE POWER (W) ¢ "«
TOTAL HARMONIC DISTORT}OM‘the supply voltage (%UTHD)
IDLE [STATE power cons®\p'ﬁon by the arc WELDING POWER SOURCE (W) Measured at load condition 1
Efficlency @’ Calculated at load condition 2 (se¢

= M.2.8)

D
&
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M.4 Test report template

ARC WELDING POWER SOURCE under test

Brand name, as marked on
ARC WELDING POWER
SOURCE

Organisation taking
responsibility for the ARC
WELDING POWER Name Address
SOURCE (e.g. Manufacturer
or importer)

Lol ey i
Mod gtteentiffeatton

Vers|on or serial number

Product description Number of supply phases
Rated supply X;))Itage Current (A) Frequéncy (Hz)
RaTHD ouTPUT X;’)”age Current (A) AC or DC?

Test laboratory details

Namg of laboratory

Address
Test|report number Test date
Preplpred by Appréyed by

Test conditioig

Amblent temperature (°C)

Infornation describing the
test pet-up used at load
condjition

Manufacturer'of Calibrat

Test equipment test instrumeht Model designation Serial number due da

Volt4dge source

Instrbment used for
measuring supply power

Instrhment(s) used for
measuring output power

Test configuration

Nomj|nal test supplyavoltage
V)

Supgly frequeney (Hz)

Setting used when performing tests

Supr |\JI r-nl':\ln Inngfh and
cross section

Measurement method for
IDLE STATE power
consumption from

IEC 62301:2011, 5.3.2 or
IEC 62301:2011, 5.3.4 used
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Results

Load condition

IDLE STATE DUTY CYCLE

Output current (A),(DC average or AC RMS)

Output voltage (V),(DC average or AC RMS)

Output ACTIVE POWER (W)

Supply voltage (V RMS)

Supty ACTIVE POWER (W

TOTAL HARMONIC DISTORTION of supply voltage waveform
(%UTHD)

Efficlency

Calcplated measurement uncertainty

NOTE| For 3 phase supply, report the average of all 3 line to line voltage measurem@énts.

Conclusion

IDLE STATE condition power
consumption (W)

IDLE [STATE limit applied (W) Regulatory reference

IDLE|STATE verdict
(PAYS/FAIL)

Efficlency (%)

Efficlency limit applied (%) Regulatory reference

Effidiency verdict
(PAYS/FAIL)
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Annex N
(normative)

TOUCH CURRENT measurement-infault-condition

For 1

netw

NOTE

NOTE
IEC 6

Caut

Key

>
w

=
7]

=
w

<

Weig

2 Definitions for let-go, immobilization, perception and startle (geattion thresholds are
479-1:2018.

1.
-

IEC

R1
1
7

C1

Test terminals Cq 0,22 pF
1500 Q R, 10 000 Q
500 Q@ C, 0,022 pF
RMS xvoltage U, peak voltage

U
hted TOUCH CURRENT (perception or startle-reaction) :ﬁ (peak value)

heasuring the TOUCH CURRENT in normal condition, the measuring network in gccordance
of Figure N.1 shall be used. For measuring the TOUCH CURRENT in fault condition, the\(ieas

uring

brk in accordance with Figure N.2 and the appropriate configurations in Figure N.3 and
Figure N.4 shall be used with an appropriate measuring device.

1 Guidance on construction and application of TOUCH CURRENT instruments can b found in IEC 6099(:2016
Annex G. Measuring network performance and calibration can be found in IEC 60990:2016, Annex K.

given

on! An EXPERT shall perform this test. The protective cohddctor is disabled for this tgst.

Fig

ure N.T — Measuring network-forweightedtouch-current, TOUCH CURRENT weigh
for perception or startle-reaction

ed
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R2
] L
o |
- - IEC
Key
A, B Test terminals R, 10 000 Q
Rg 1500 Q R, 20 000 Q
Rg 500 Q C, 0,006 2 uF
Cqg 0,22 uF C, 0,009 1 uF
U, RMS voltage U, peak voltage
Weighted TOUCH CURRENT (letgo-immobilization) =T3 (peak value)
Figure N.2 — Measuring network, TOUuCH CURRENT weighted for letgo-immobilizatiop

For three-phase equipment, TOUCH CURRENT in fault condition is measured with the switches (I)
and (n) in the closed position and switch (e) in thelopen position. The measurement is|then

closdd, except switch (e). The measurements ate’similar for single-phase equipment, except

repe{ted with each of the switches () and (n) opened one by one, with the other swifches
that fhey shall be repeated for each position of'the polarity switch (p).

The manufacturer shall identify the configuration (TN, TT, star IT, etc.) to which its equip/ment
is intended to be connected in its final@pplication. The equipment under test shall be tested to
thos¢ identified configurations or thé )worst-case configuration.

The lse of isolating transformer (T) is optional. When not used, safety precautions shall be
taken) to protect the test operator from any hazardous voltage on the enclosure and pther
accesgsible conductive parts‘of the equipment.
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Point of connection

(polarity) to supply
T p L

|
|
Supply |
|

N
ot IO

(neutral fault) |

EUT
(earthing conductor fault)

o—1

< |

gk a
\_

B A

Measuring network IEC

a) Single-phase equipment on star TN or TT system

Point of connection
to supply

|
-

L

(line fault)

Supply \’W\
ot
(earthing conductor
1000 Q
(phase to g

fault)
earth selector)

L

|
|
|
|
|
|
o
: EUT

PE

—t

) T T f
B \_/A

Measuring network

IEC

b) Single-phase-equipment connected line-to-line on star TN or TT system
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Point of connection

to supply

(polarity)
L —

|
0 s

T |
|

|

|

|

|

Supply

| L

(line fault)

ot

|
|
(neutral fault) |
|
|

(earthing conductor fault) EUT

o Lo

Measuring network

IEC

c) Single-phase equipment on centre-earthed, TN or TT system

Point of connection

to supply
(polarity)
p—— I L
7
|
T I
Supply \A’\'L |
|
N
Dt —
\) (neutral fault) !
9 |
(phase to 1000 Q H (earthing conductor fault) | EUT
earth selectoy) oe/r | PE
|
gl X !
B\ A

Measuring network
IEC

d) Single-phase equipment connected line-to-neutral on star IT system

Figure N.3 — Diagram for TOUCH CURRENT measurement on fault condition at operating
temperature for single-phase connection of appliances other than those of cLAss Il
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Point of connection

to supply
Jo Lt
(line fault) !

- T w

(neutral fault)

L

o1t L

I
I
I

N

[
[
1
[
|
;
4
|

(earthing conductor fault) PE
EUT

g N f
B\__/A

Measuring network

IEC

a) Three-phase equipment on star TN or TT system

Point of connection

tosupply
|
| 1 L
(line fault) |
|
| 1 L
som £ T
YY) l
:,I/r b |
| |
|
(earthing conductor fault)
g ) PE EUT

(phase to
earth selector) @ f\ *

Measuring network
IEC

b) Three-phase equipment on unearthed three-phase three-line system
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Point of connection

Sy

to supply
| L
ot i I
(line fault) |
T ol/r 'L
\A’m |
| | L
. ot | I
neutral fault
o } | (ewreldD 0, N
(phase to |
earth selector) 1000 Q |
(earthing conductor fault) 1 PE
o1 EUT
N
= B\__/A

pply

Figu

(centre tap to
earth selector)

Measuring network

c) Three-phase equipment on star IT system

IEC

Point of connection

Measuring network

to supply
|
N
(line fault) |
|
| L
ot b E—
|
|
| L
ot s I
) |
\? : |
9 (earthing conductor fault) PE
1 4 EUT
€ I
B\__/A

d) Three-phase equipment on earthed centred three-phase three-line system

four-wire system connection of appliances other than those of cLAss I

EC
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Annex O
(normative)

Battery-powered WELDING POWER SOURCES

General

Annex O applies to rechargeable battery-powered WELDING POWER SOURCES for arc welding and
allied processes and the BATTERY packs for such equipment.

Battgry-powered WELDING POWER SOURCES are WELDING POWER SOURCES powered either-by:

INTEGRAL BATTERIES,

O

ETACHABLE BATTERY PACKS,
SEPARABLE BATTERY PACKS.

All clauses of this document apply unless otherwise specified in Annex-O. If a clause is included
in Annex O, the numbered clauses of Annex O replace or add to thesxhumbered clauses gf the

mai
repl
sub

n| body. Unless otherwise specified, the content of clauses and subclauses in Annex O
aces the content of the corresponding clauses and subclauses in the main body. Addifional
clauses are numbered 0.x.201, 0.x.202, etc.

Battdry-powered WELDING POWER SOURCES and BATTERY packs covered by Annex O cdn be

operated:

(@]

bmpletely disconnected and isolated from the)supply network;
cpnnected to the supply network with the \WELDING CIRCUIT isolated from supply network.

Reqgdirements for protection against risk* of electric shock depend on specific eledtrical

topolpgy.

If the| battery-powered WELDING POWER SOURCE can also be used during charging, the insulation

requirements-have-te shall beiconsidered when designing the charging unit.

Since BATTERY packs for WELDING POWER SOURCES are submitted to different use patterns (such
as rdugh use, high charging and discharging currents), their safety can be evaluated only by
Anngx O and not by using other standards for BATTERY packs, such as the IEC 62133 s¢ries,

and

due to the chargmg of these DETACHABLE BATTERY PACKS are therefore con3|dered to be fulfilled.

Annex O also addresses requirements covering the use of lithium-ion CELLS employed in

BAT
con

TERY SYSTEMS in WELDING POWER SOURCES. The following shall be considered within the
text of these requirements.

These requirements address the safety of BATTERIES during storage and use including
discharge and charge, and not any possible hazards associated with toxicity nor potential
hazards associated with transportation or disposal.

NOTE 1 IEC 62281 covers the safety aspects of lithium-ion BATTERIES during transport.

BATTERY SYSTEMS covered by these requirements are not intended to be serviced by the end
user.
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These requirements are intended to provide comprehensive evaluation of a BATTERY only if
used in products covered by this document.

These requirements address the safety of BATTERY SYSTEMS during storage and use
including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to BATTERY CHARGER fire and electric shock.

These requirements refer to and require parameters supplied in reference to the CELLS that
establish conditions for safe use of those CELLS. Those parameters form the basis of
acceptance criteria for a number of tests contained herein. This document does not
independently evaluate the safety of CELLS. These parameters, taken as a set, constitute

the “SPECIFIED OPERATING REGION” for a CELL. There-may can be several sets of SPECIFIED
ORERATING DEF‘I(\N(Q)

Annex O does not apply to the safety of BATTERY CHARGERS themselves. However, it covers the
safe functioning of BATTERY SYSTEMS. The equipment including charging unit, BATTERY pack and
WELD|ING POWER SOURCE shall meet the separation requirements of the standard~applied tp the

BATTERY CHARGER.

NOTE|2 IEC 60335-2-29 covers a variety of CHARGERS.

Annex O does not provide comprehensive safety information for manufacturing, maintenance

and fepair personnel.

0.4 | Environmental conditions

Addition to Clause 4 of this document:

BATTERY conditions shall not exceed the BATTERY'S'SPECIFIED OPERATING REGION. Dependifg on
the technology used, different environmentalceonditions can be necessary and the resuilting

WELD|ING POWER SOURCE and/or BATTERY pack.shall be marked accordingly (see 15.1).

NOTE| See IEC 62133-2:2017, Figure A.1 for details.
0.5 | Tests

0.5.1 Test conditions

Succgssive testing performed on a BATTERY can result in cumulative stress which can dause
permianent damage fo,the BATTERY and should be avoided. Additional samples-may can be|used

as ngcessary, except for the TYPE TESTS where only one sample shall be used.

Testg shall be_carried out on new, dry and completely assembled WELDING POWER SOURCESS.

The pedtling test defined in O.7.1 and the THERMAL PROTECTION test defined in 8.5 sh3gll be

carricd-outatambienttemperature of 40—"C,seetoferancesim 7- 12

Other tests shall be carried out at an ambient air temperature—given—in—Clause—4-a} of
(25 + 10) °C.

Unless otherwise specified, tests shall be performed starting with a FULLY CHARGED BATTERY.

Some of the tests—may can result in fire or EXPLOSION. It is therefore recommended that
personnel should be protected from the flying fragments, explosive force, sudden release of
heat, chemical burns, intense light and noise that-may can result from such EXPLOSIONS. The
test area should be well ventilated to protect personnel from possible harmful fumes or gases.
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Addit

0.5.1

jon to 5.1 of this document:

.201 When measuring voltage, the peak value of any superimposed ripple exceeding
10 % of the average value shall be included. Transient voltages are ignored, such as a
temporary increase of voltage, for example after the BATTERY pack is removed from the
CHARGER.

0.5.1.202 Measurements of CELL voltages during the tests of lithium-ion systems shall be
made using a single pole resistive-capacitive low pass filter with a cut-off frequency of
5 kHz + 500 Hz. If charging voltage limits have been exceeded, the peak value of the voltage
measured after this network shall be used. The measurement shall have a measurement

tolergnce within +1 % for the combined filter circuit and voltmeter.

0.5.1
BATT

the manufacturer’s instructions.

0.5.1
outer
temp)

0.5.1

averaging period of 1 s to 5s. Current limits set by the BATTERY manufacturer’s specifig

shall

0.5.1

0.5.1
docu

0.5.1
CELL
amol

0.5.1
volta

- 0
- 1
- 2

0.5.3

.203 Unless otherwise specified, all BATTERIES shall be fully conditioned as fol
FRIES shall be FULLY DISCHARGED and after a rest of two hours charged in accordancs

erature.

.205 Currents measured during BATTERY charging shall,be average currents wit

not be exceeded.
.206 If not otherwise specified, a FULLY CHARGED BATTERY shall be used.

.207 When a BATTERY comprised of aysingle CELL is employed, instructions in

.208 For BATTERY designs where-there is a series arrangement of parallel cluste
, the cluster shall be treatedcas a single CELL for those tests that require alterin
nt of charge on a single CELL prior to conducting the test.

.209 Unless the manufacturer specifies a different voltage, the end-of-disch
jes for common CELL chemistries are:

9 V per CELL for nickel cadmium or nickel metal-hydride BATTERIES;
75V per CELL\for lead-acid BATTERIES;
5V per/cELL for lithium-ion BATTERIES.

Conformity of components

ment referring to special preparations ef\a CELL in a series configuration do not apply.

ows:
with

.204 The location of thermocouples for CELL temperature measurements shall be on the
surface, half way along the longest dimension, of the CELL that‘results in the highest

h an

ation

this

rs of
j the

arge

Addi

ioh-to-5-3-of this-document:

CELLS employed in WELDING POWER SOURCES or CELLS employed in BATTERY packs shall comply
with IEC 62133-1:2017 or IEC 62133-2:2017, except for lead-acid BATTERIES.

NOTE The above requirement for testing according to IEC 62133-1:2017 or IEC 62133-2:2017 does not include the
BATTERY pack itself.
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0.6 Protection against electric shock

0.6.1 Insulation
0.6.1.1 General

Addition to 6.1.1 of this document:

Protection against electric shock from BATTERY VOLTAGE CLASS B circuits shall be composed of:

— BASIC PROTECTION measures against direct contact with live parts;

|
3

easures for protection under SINGLE-FAULT CONDITIONS.
The protection measures shall meet the requirements as described in a) and b) or@) and c).

ASIC PROTECTION measures

B

Plersons shall be protected against direct contact with the live parts of the BATTERY VOUTAGE
clLAss B electric circuits. The protection measures against direct contact shall be proyided
by one of the following:

—| BASIC INSULATION of the live parts;

—| enclosures, preventing access to the live parts.

The enclosures-may can be electrically conductive or nan-eonductive.
P

b) BRrotection under SINGLE-FAULT CONDITIONS

Equipotential bonding

Exposed conductive parts of BATTERY VOLTAGE CLASS B electric equipment, inclliding
exposed conductive enclosures, shall besbonded together for potential equalizatipn in
accordance with the requirements in.@$10.5.201.

¢| Insulation resistance

The BATTERY VOLTAGE CLASS B glectric circuits intended to be not conductively conng¢cted
to the supply network shall have sufficient insulation resistance in accordance with the
requirements in 0.6.1.4.

Requirements on insulation resistance for BATTERY VOLTAGE CLASS B electric cifcuits
intended to be conductively connected to the supply network shall comply with 6.1{4.

c) Alternative approach-for protection against electric shock

Als an alternative,to b), the equipment manufacturer shall conduct an appropriatg risk
apsessment and -establish a set of measures which give sufficient protection against electric
shock undef)SINGLE-FAULT CONDITIONS.

0.6.1.4 Ihsulation resistance

Addition.to 6.1.4 of this document:

The minimum insulation resistance from BATTERY VOLTAGE CLASS B circuits to accessible
surfaces shall be at least 100 Q/V. The reference shall be the maximum WORKING VOLTAGE.

NOTE Hazard of electric shock occurs when electric currents depending on value and duration pass through
the human body. Harmful effects can be avoided if the current is within zone DC-2 for DC or zone AC-2 for AC as
shown in |EC 7S-60479-1:20052018, Figure 20 and Figure 22, respectively. The relation of harmful body currents
and other wave forms and frequencies is described in IEC 7S-60479-2:2019. The insulation resistance requirements
of 100 Q/V for DC-allew equals body currents of 10 mA.

To meet the above requirement for the entire circuit, it is necessary to have a higher insulation
resistance for each component, depending on the number of the components and the structure
of the circuit to which they belong.
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Conformity shall be checked by the following procedure

a) Preconditioning and conditioning

Prior to the measurement, the device under test (DUT) shall be subjected to a
preconditioning period of at least 8 h at (5 + 2) °C, followed by a conditioning period of 8 h

at a temperature of (23 £ 5) °C, a humidity of 901]30 %, and an atmospheric pressure of
between 86 kPa and 106 kPa.

Alternative preconditioning and conditioning parameters—may can be selected provided
transition across the dew point occurs shortly after the beginning of the conditioning period.

e atorreststance—sk et torthrg—perot from

hich the lowest value can be determined.

b) Ipsulation resistance measurements

The insulation resistance of entire conductively connected BATTERY VOLTAGE CLASS B
electric circuits—may can be measured using the test procedure for thezmeasuremgnt of
the rechargeable energy storage system (RESS) given in 1ISO 6469-1:2009, 6.1.3

Iffthe system has several voltage ranges (e.g. because of boost converter) in a conduciively
cpnnected circuit and some of the components cannot withstandythe maximum WORKING
VPLTAGE of the entire circuit, the insulation resistances of components can be measured
separately by applying their own maximum WORKING VOLTAGES after those components are
d[sconnected.

T

he measurements shall be performed using suitable instruments that can apply DC voltage
(¢.g. megohmmeter, provided they deliver the requiréd test voltage).

0.6.1.5 Dielectric strength
Addition to 6.1.5 of this document:

a) BATTERY VOLTAGE CLASS B circuits not conductively connected to the supply network

Fpr BATTERY VOLTAGE CLASS B circuits,the test voltage, AC or DC, shall be greater than the
h|ghest voltage that can actually oecur to the component. The test voltage shall be defived
from the relevant over-voltages:of the electric circuit to which the component is connected.
Transient over-voltages that'éan be expected, including influences from other connegtions
tq the supply network, if any,-shall be considered. The test voltage and its duration shall be
specified, considering the-applicable parts and sections of IEC 60664 by the manufacturer.

his test is intendeditordemonstrate the adequacy of the protection measures to isolatg live
arts of BATTERY VOUTAGE CLASS B electric circuits.

T
p
b) BATTERY VOLTAGE CLASS B circuits conductively connected to the supply network
These shallcomply with 6.1.5.

Addition te 6.1 of this document:
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0.6.1.202 When evaluating a BATTERY pack for protection against electric shock, CREEPAGE
DISTANCES, CLEARANCES and distances through insulation, the BATTERY pack shall be connected
to the CHARGER.

0.6.2 Protection against electric shock in normal service

Addition to 6.2 of this document:

0.6.2.201 Battery-powered WELDING POWER SOURCES and BATTERY packs shall be so
constructed and enclosed that there is adequate protection against electric shock.
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Conformity shall be checked by VISUAL INSPECTION, and by the tests of 0.6.2.202 to 0.6.2.205,
as applicable.

0.6.2.202 For detachable and SEPARABLE BATTERY PACKS, it shall not be possible to have two
conductive, simultaneously accessible parts where the voltage between them exceeds
60 V DC.

0.6.2.203 A BATTERY SYSTEM shall be short-circuit protected by an over-current interruption
device. The over-current interruption device shall be suitable for this application.

()4 28 B2 S aYYalTa¥a a

...... with

(isolation of the WELDING CIRCUIT).

0.6.2.205 BATTERY VOLTAGE CLASS B circuits up to a voltage of 113 V DC-nay can be
condpctively connected to the WELDING CIRCUIT provided the NO-LOAD VOLTAGE does not exceed
60 V|DC in a SINGLE-FAULT CONDITION.

NOTE| A switch-disconnector element in accordance with IEC 60947-3 having an appropriate rating is cons|dered
to megt the single-fault requirement.

0.7 | Thermal requirements

0.7.1 Heating test
0.711 Test conditions

When placing the measuring devices, the only access permitted shall be through openingg with
covefl plates, inspection doors or easily removable panels provided by the manufacturer| The
ventilation in the test area and the measuring.devices used shall not interfere with the ngrmal
ventilation of the WELDING POWER SOURCE ar'e¢ause abnormal transfer of heat to or from it.

The WELDING POWER SOURCE is operated at constant current starting with a FULLY CHARGED
BATTERY:

a) Wwith the RATED MAXIMUM WELBING CURRENT ( ) with CONSECUTIVE OPERATING CYCLE$;

12max

b) with the rated WELDING ‘CURRENT (/,) which allows continuous operation;

until the WELDING POWER SOURCE no longer operates due to the BATTERY being discharged|.

For WELDING PQWER SOURCES with DETACHABLE BATTERY PACKS or SEPARABLE BATTERY PACK]S the
test |s perfofmed three times on one WELDING POWER SOURCE in immediate succession| with
FULLY CHARGED BATTERY packs.

If it is_known that neither 2) nor h) giqu maximum hpating then a test shall be made 4dt the
setting within the rated range which gives the maximum heating.

Additionally for WELDING POWER SOURCES where continuous charging during welding is possible
a heating test as specified in 7.1 shall be conducted where the charge of the BATTERY is the
same at the end of the test as it was at the beginning.

The ambient temperature condition of O.5.1 shall be fulfilled before starting the test and the
BATTERIES shall be conditioned as specified in 0.5.1.203.

NOTE 1 This maximum heating is possible at the no-load condition.

NOTE 2 Operation time of welding equipment changes with BATTERY temperature, which could lead to higher
component temperatures at different ambient temperatures (e.g. 20 °C).
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0.7.1.3 Duration of test

The heating test for the continuous operation shall be carried out at the highest WELDING
CURRENT and CONVENTIONAL LOAD VOLTAGE that fully discharges the BATTERY without interruption
(e.g. THERMAL PROTECTION or automatic means).

0.7.2 Temperature measurement
0.7.2.1 Measurement conditions

The temperature shall be determined as follows:

a) for windings, by measurement of the resistance, or by surface or embedded temperature
sensors;

NOTE|1 The surface temperature sensor method is not preferred.

NOTE|2 In the case of windings of low resistance having switch contacts in series with(them, the resistance
measyrement can give misleading results.

b) for other parts, by surface temperature sensors.
0.7.4 Loading test

WELDING POWER SOURCES shall withstand repeated load cycles-without damage or funcIonal
failure. This test-may can be conducted on any WELDING POWER.SOURCE that functions corrgctly.

Confprmity shall be checked by the following tests and by establishing that no damage or
functjonal failure to the WELDING POWER SOURCE occdy during the tests.

Startlng from the cold state, the WELDING POWER SOURCE is loaded at the RATED MAXIMUM
WELDIING CURRENT until one of the following eccurs:

a) the THERMAL PROTECTION is actuated;
b) the maximum temperature limit of the windings is reached;
c) the BATTERY is FULLY DISCHARGED.

Immgediately after reset of the ;THERMAL PROTECTION in a), or after b) or c¢), the following tgst is
carri¢d out.

Immediately, while gquipment is still hot, the equipment shall be checked in accordance with
6.1.5/and O.6.1.54f applicable.

Addition to Clause 7 of this document:

0.7.201/ Normal charging of lithium-ion systems

Charging a lithium-ion BATTERY under normal conditions shall not exceed the SPECIFIED
OPERATING REGION FOR CHARGING of the CELL.

Conformity shall be checked by the following tests.

The BATTERY is charged in accordance with the CHARGING SYSTEM instructions starting with a
FULLY DISCHARGED BATTERY. Testing is carried out at an ambient temperature of (40 = 5) °C and

— if the WELDING POWER SOURCE is recommended to be operated at a minimum temperature

lower than 4 °C, the test is also conducted at that minimum temperature 72 °C;
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— if the WELDING POWER SOURCE is recommended to be operated at a maximum temperature

greater than 40 °C, the test is also conducted at that maximum temperature +(5) °C.

For individual CELLS, the voltage, the temperature measured in accordance with 0.5.1.205 and
the charging current are monitored to ensure that the hotspot of the BATTERY PACK is within
limits. In the case of parallel configurations, analysis-may can be used to avoid measuring the
individual branch currents. The result shall not exceed their SPECIFIED OPERATING REGION FOR
CHARGING (e.g. limits of voltage and current dependent on the temperature).

NOTE 1 The following is an example result of such analysis: the charging current for each branch of a parallel
conneftion-would 1s not-heedto-be monitored, I the maximum deliverable current of the CHARGER did not excekd the
MAXIMPM CHARGING CURRENT of a single CELL.

For BATTERIES employing series configurations, the test is repeated with a_deliberately
imbalanced BATTERY. The imbalance is introduced into a FULLY DISCHARGED BATTERY by charging
one ¢ELL to approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that,ah{imbalance less|than
50 %[ would actually occur in normal use, then this lower imbalance-ngay can be used.

NOTE|2 Examples are those designs that employ circuitry intended for maintaining balance between CELLS|in the
BATTERY pack. Systems with a small number of CELLS in series-may can h€,shown to exhibit limited imbalahce in
practi¢e, if the product ceases to operate with a BATTERY prepared with a smaller initial imbalance.

NOTE|3 An example for a testing is repeated charging and discharging of a BATTERY in accordance with the
manufacturer’s instructions until its capacity has decreased to 80 % of.the rated capacity, using the imbalance|at the
end of the test.

0.8 | THERMAL PROTECTION

0.8.1 General requirements

A battery-powered WELDING POWER SOURCE shall be fitted with THERMAL PROTECTION.| This
THERMAL PROTECTION shall meet the(requirements of 8.2, 8.3, 0.8.4 and 8.5 to 8.7.

Confprmity shall be checked-by VISUAL INSPECTION.

0.8.4 Operating capacity

The THERMAL PROTECTION shall be able to operate 200 times, when the WELDING POWER SOURCE
delivers its RATED-MAXIMUM WELDING CURRENT.

The ¢onformity shall be checked with a suitable overload of a circuit having the same eledtrical
chargctefkistics, especially current and reactance, as the circuit in which the THERMAL
PRO7T'ECTION is used.

0.9 Abnormal operation

0.9.1 General requirements

All WELDING POWER SOURCES and their BATTERY packs shall not break down and increase the
risk of electric shock or fire under the conditions of operations 0.9.2 to 0.9.207.

Conformity shall be checked by the following tests.
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0.9.2 Stalled fan test

A WELDING POWER SOURCE, which relies on motor-driven fan(s) for conformity with the tests of
Clause 7, is operated with a FULLY CHARGED BATTERY while the fan motor(s) is(are) mechanically
stalled and the WELDING POWER SOURCE is operated at the output condition of O.7.1.

0.9.3 Short circuit test

The battery-powered WELDING POWER SOURCE is short circuited with the torch and the welding
cables normally supplied by the manufacturer, or, if none are supplied, by a conductor 1,2 m in
length and of the cross-section given in Table 9.

NOTE| Cross sections for non-S| system are given in Table F.1.

The
CHARIGED BATTERY shall not clear fuses or circuit-breakers when short circuited:

a)
b)

The s$hort circuit is then applied for 2 min or until a protection device operates.

0.9.4 Overload test

This pubclause is not applicable.
Addition to Clause 9 of this document:

0.9.201 WELDING POWER SOURCE — abnormal-conditions

pbattery-powered WELDING POWER SOURCE at the maximum output setting with a FuLLY

for 15 s in the case of a DROOPING CHARACTERISTIC;
three times for 1 s, within a period of 1 min, in the case of a FLAT CHARACTERISTIC.

battery-powered WELDING POWER SOURCE, BATTERY pack and the cables of b) and q), as

appropriate, are placed on a layer of dry@bsorbent surgical type cotton, extending beyond|each
side for a distance of 150 mm. The test\is conducted until failure or until the test sample refurns
to within 5 K of the ambient temperature or, if neither of these occurs, until at least 3 h has
elapged. A new sample-may carbe used for each fault listed below. No EXPLOSION shall ¢ccur
during or after the test. There'shall be adequate protection against electric shock as defined in

. No CHARRING or burning of the cotton shall result. VENTING of the CELLS is permitted.

The fesistance for the(short in items a), b) and c¢) shall not exceed 10 mQ. CHARRING or igniting

Fusep, thermal cut-outs, thermal links, temperature limiters, electronic devices or| any

repeated with the open-circuited deV|ce brldged

a)

b)

Combinations of exposed terminals of a DETACHABLE BATTERY PACK are shorted so as to
produce the worst result. BATTERY pack terminals that can be contacted using either test
probe B of IEC 61032:1997 or test probe 13 of IEC 61032:1997 are considered exposed.
The means of shorting shall be selected or positioned such that CHARRING or ignition of the
cotton is not influenced.

Any cable provided between the SEPARABLE BATTERY PACK and the battery-powered WELDING
POWER SOURCE shall be shorted at the point likely to produce the most adverse effects.

Any cable provided between the BATTERY pack or the battery-powered WELDING POWER
SOURCE and the CHARGER shall be shorted at the point likely to produce the most adverse
effects.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

- 146 — IEC 60974-1:2021 RLV © IEC

0.9.202 WELDING CIRCUIT components — abnormal conditions

2021

The following fault conditions are considered for the power circuit path of the WELDING POWER
SOURCE and, if necessary, applied one at a time, consequential faults being taken into
consideration:

a) open-circuit at the terminal of any component;

b) short-circuit of capacitors, unless they comply with IEC 60384-14;

c) short-circuit of any two terminals of an ELECTRONIC COMPONENT, other than a monolithic

ntegrated circuit. This fault is not applied between the two circuits of an optocoupler;

d) f ;:UIU Uf tIIGUO ;II thG dIUdU IIIUdU;

e) fIiIure of a monolithic integrated circuit or other circuits that cannot be assessed by thel fault
cpnditions a) to d). In this case the possible hazardous situations of the WELBING POWER
SPURCE are assessed to ensure that safety does not rely on the correct functioning of|such
al component. All possible output signals are considered under fault conditiohs withih the
integrated circuit. If it can be shown that a particular output signal is unlikely to occur,[then
the relevant fault is not considered.

Components such as thyristors and triacs are not subjected to fault condition e).

Positive temperature coefficient resistors (PTCs) are not short-Circuited if they are used Within

their [manufacturer’s declared specification.

For g§imulation of the conditions, the WELDING POWER SOURCE is operated at no-load condition

adjudted to maximum output setting.

The fest is conducted until failure or until one ofithe following occurs:

— THERMAL EQUILIBRIUM is achieved; or

— the test samples return to within 5 K.of'the ambient temperature; or

— a|test period of 3 h has elapsed.

NOTE| Examination of the WELDING POWER SOURCE and its circuit diagram will reveal the fault conditions whicl-have

to-be gre simulated through circuit analysis, so that testing can be limited to those cases which-may can be expected

to give the most unfavourable result.

0.9.203 Lithium-ion CHARGING SYSTEMS — abnormal conditions

This pubclause applies only to lithium-ion BATTERIES.

The CHARGING-SYSTEM and BATTERY of a lithium-ion system shall be so designed that the risk of

fire gnd EXPLOSION as a result of abnormal operation during charging is obviated as far [as is

pracffical.

Conformity shall be checked by the following lest.

A sample containing the BATTERY and the associated assemblies of the CHARGING SYSTEM are
placed on a layer of dry absorbent surgical type cotton, extending beyond each side for a
distance of 150 mm. The BATTERY SYSTEM is operated as specified in O.17.1 t) 1) with all of the

cate

gories of abnormal conditions listed below in a) to d).

a) Components in the CHARGING SYSTEM are faulted as in 0.9.202 a) to €), one at a time, if the
outcome of such a fault is uncertain based upon analysis. For each fault condition

ntroduced, the state of the BATTERY before charging is as follows:

introduced into a FULLY DISCHARGED BATTERY by charging one CELL to approximately
of full charge; or

a series configured BATTERY shall have a deliberate imbalance. The imbalance is

50 %
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— if the test of 0.7.201 is conducted with an imbalance of less than 50 %, a series
configured BATTERY shall have a deliberate imbalance as established in O.7.201; or

— asingle CELL or parallel only configuration BATTERY shall be FULLY DISCHARGED.

b) If the test of O.7.201 is conducted with an imbalance of less than 50 % due to the function
of circuit(s), and if a single fault of any component within that circuit(s) is shown to result in
the loss of that function, then a series configured BATTERY shall be charged with a deliberate
imbalance. The imbalance is introduced into a FULLY DISCHARGED BATTERY by charging one
CELL to approximately 50 % of full charge.

c) For a BATTERY with a series configuration, all CELLS are at approximately 50 % charge,
except for one which is shorted. The BATTERY is then charged.

d) ith a FULLY CHARGED BATTERY connected to the CHARGER, a short is introduced\tp the
CHARGING SYSTEM across a component or between adjacent PCB tracks at_a. location
expected to produce the most unfavourable results to evaluate the effect of backzfeed|from
the BATTERY. For a CHARGER with a cable that connects to the BATTERY, the-short shall be

introduced at the point likely to produce the most adverse effects. The resistance df the

short shall not exceed 10 mQ.

Durirlg the tests, each CELL voltage is continuously monitored to determine if it has exceeded
the limit condition. VENTING of the CELLS is permitted.

The fest is conducted until the sample under test experiences a\failure, returns to within § K of
the gmbient temperature or, if neither of these, until at least’? h or twice the normal charge

- ere has been no EXPLOSION during the test:
- 0 CHARRING or burning of the cotton has-resulted. CHARRING or igniting of the cotton|from

- e CELLS shall not have exceeded-the UPPER LIMIT CHARGING VOLTAGE by more than 150 mV
of, if they have, then the CHARGING'SYSTEM shall be permanently disabled from rechafging
the BATTERY. To determine if recharging is disabled, the BATTERY shall be dischargg¢d by
uking the WELDING POWER SQURCE tested (in the case of an integral system) or by usjing a
new sample of the WELDING.POWER SOURCE (in the case of a detachable BATTERY SYSTHM) to
approximately 50 % charge, followed by an attempt to recharge the BATTERY normally. There
shall be no charging‘eurrent after 10 min or after 25 % of the nominal capacity has |been
delivered, whichever occurs first.

- ere shall be.no-evidence of damage to the CELL vent to impair compliance with O.14{204.
0.9.204 Lithium-ion BATTERY short circuit

This pubetause applies only to lithium-ion BATTERIES.

Ther
configured INTEGRAL BATTERY, DETACHABLE BATTERY PACK or SEPARABLE BATTERY PACK are
shorted under conditions of extreme imbalance.

Conformity shall be checked by the following test.

The test is conducted with all the CELLS of the BATTERY FULLY CHARGED and one CELL FULLY
DISCHARGED.

A DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK is placed on a layer of dry absorbent
surgical type cotton, extending beyond each side for a distance of 150 mm.

A WELDING POWER SOURCE containing an integral BATTERY is placed on a layer of dry absorbent
surgical type cotton, extending beyond each side for a distance of 150 mm.
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The main discharge connections of the BATTERY are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test sample
returns to within 5 K of the ambient temperature. There shall be no EXPLOSION during or after
the test. As a result of the test, there shall be no CHARRING or burning of the cotton. VENTING of
CELLS is acceptable.

CHARRING or igniting of the cotton from the shorting means is not considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductor(s) that interrupt the discharge current-may can operate during the
above tests. If these devices are relied upon to pass the test, the test-iste shall be repeated
two more times, using two additional samples, and shall open the circuit in the same mahner,
unlegs the test is otherwise satisfactorily completed. Alternatively, the test-may can bewrepgated
with the open-circuited device bridged.

0.9.205 BATTERIES other than lithium-ion — overcharging

BATTERIES comprised of CELLS other than the lithium-ion type shall» withstand abysive
overg¢harging without risk of fire or EXPLOSION.

Confprmity shall be checked by the following test.

The BATTERY is placed on a layer of dry absorbent surgical type cotton, extending beyond|each
side for a distance of 150 mm and charged at a rate of 10 times the C5 RATE for the BATTERY for

85 mfn. There shall be no EXPLOSION and no CHARRING Of burning of the cotton. VENTING af the
CELL$ is acceptable.

0.9.206 BATTERY pack disconnection

Plugs$, connectors and switches in the electrical current path of BATTERY packs shall be suitable
for this application and shall be able.to,disconnect the BATTERY pack from battery-powered
WELDING POWER SOURCES without risk-ef fire and without risk of electrical shock.

This plause does not apply to aMWELDING POWER SOURCE with an INTEGRAL BATTERY.

Confprmity shall be checked by VISUAL INSPECTION according to O.6.1.202 after the follqwing
tests

The FULLY CHARGED .BATTERY pack operating the battery-powered WELDING POWER SOURCE the
outpyt of which)is connected to a CONVENTIONAL LOAD and adjusted to produce the RATED
MAXIMUM WELDING CURRENT is disconnected 10 times.

0.9.207, GENERAL PURPOSE BATTERIES

For GENERAL PURPOSE BATTERIES replaceable by the user additional risk analysis should be
performed by the manufacturer.

0.10 Connection to the supply network

Clause 10 is applicable only for BATTERY VOLTAGE CLASS B circuits conductively connected to
the supply network, except as follows:
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0.10.5 PROTECTIVE CIRCUIT

Addition to 10.5 of this document:

0.10.5.201 Continuity test for equipotential bonding of BATTERY VOLTAGE CLASS B circuits

All components forming the equipotential bonding current path (conductors, connections) shall
withstand the maximum current in a single-fault situation.

The resistance of the equipotential bonding path between any two exposed conductive parts of
the BATTERY VOLTAGE CLASS B electric circuit that can be touched simultaneously by a person
shall[not exceed 0, T Q.

The ¢quipotential bonding resistances shall be tested by injecting a current of at ledst 10 A at
50 Hg or 60 Hz derived from a SELV source, which shall be passed through the potential cyrrent
path pbetween any two exposed conductive parts for at least 5 s. This path shall{be’isolated|from
otherl unintended potential paths for measurement. These conducting ,parts shall in¢lude
BATTERY VOLTAGE CLASS B component housings, connections to battery-powered WELDING
POWHR SOURCE and the enclosures.

The yoltage drop between any two reachable exposed conductive’ parts in a distance up to
2,5 np shall be measured and the resistance calculated from the\current and this voltage drop.

NOTE| 2,5 m is the usual distance which a person can reach.
0.10{8 SuPPLY cIRcUIT on/off switching device

Addition to 10.8 of this document:

Whefe a built-in BATTERY circuit on/off switching device (for example switch, contactor or cifcuit-
breaker) is provided, this shall:

a) plainly indicate whether the circuitis open or closed, and
b) b rated as follows:

voltage: not less than-the“rated BATTERY voltage,

current: not less than the BATTERY current at CONVENTIONAL WELDING CONDITION
with RATED MAXIMUM WELDING CURRENT,

ot
c) b suitable fer\this application.

Confprmity shall be checked by VISUAL INSPECTION for b) in accordance with other rel¢vant
standards; and for c) by the following tests.

nnacrn-battar oo rad VA SIAI S DAV oo h t
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or 100 cycles at the rate

Overtegd—Fhe—outputof-the—Fottr—¢ct
circuited in accordance with 0.9.3. The switching device is operated
of 6 to 10 cycles per minute with a minimum on-time of 1 s.

N

Endurance: The output is connected to a CONVENTIONAL LOAD and adjusted to produce the RATED
MAXIMUM WELDING CURRENT. The switching device is operated for 1 000 cycles at a rate of 6 to
10 cycles per minute with a minimum on-time of 1 s.

Addition to Clause 10 of this document:

0.10.201 For battery-powered WELDING POWER SOURCES with SEPARABLE BATTERY PACKS, the
external flexible cable shall have anchorages such that the conductors are relieved from strain,
including twisting, where they are connected within the WELDING POWER SOURCE, and protected
from abrasion.
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Conformity shall be check by test in accordance with 10.6.

0.14 Mechanical provisions

0.14.1 General requirements

Addition to 14.1 of this document:

Following the test, the battery-powered WELDING POWER SOURCE and BATTERY pack shall not
catch fire or explode.

In addition, the following applies for lithium-ion BATTERIES after the test of 0.14.2.2 and O.[14.4:

— the open circuit voltage of the BATTERY shall not be less than 90 % of the voltage meagured
immediately prior to the test;

— the BATTERY shall demonstrate normal discharging and recharging aftemthe€ test;

—

Rere shall be no damage to the CELL vent that impairs compliance with O.14.204.
0.14{2 Enclosure

0.14|2.2 Enclosure strength

Addilion to 14.2.2 of this document:

DETACHABLE BATTERY PACKS shall be fitted during enclosure strength test.

For QETACHABLE BATTERY PACKS Or SEPARABLE BATTERY PACKS with a mass greater than or ¢qual
to 3 kg the test is repeated on the BATTERY packs separately.

0.14|{4 Drop withstand

Equipment with any DETACHABLE BATTIERY PACK attached shall be capable of withstanding aldrop
test. For this test, the equipmentishall be equipped with all the associated attachments, cgoling
liquid and filler wire (excluding.ga’s cylinders, separate trailers, carts and wheel undercarriages,
unlegs these items are standard equipment and permanently affixed) that are recommendgd to
be ingtalled.

The heights for the drop test shall be as follows:

a) euipmentdith a mass of up to 25 kg shall withstand a drop of 250 mm;
b) eguipmentwith a mass of greater than 25 kg shall withstand a drop of 100 mm.

NOTE|1{Mass of equipment includes mass of associated attachments, cooling liquid and filler wire.

Conformity shall be checked by dropping the equipment three times on a hard and rigid surface.
This test is so arranged that a different bottom edge of the equipment is struck each time it
drops.

NOTE 2 In practice, one corner will touch the impact surface first.

In addition, for DETACHABLE BATTERY PACKS or SEPARABLE BATTERY PACKS with a mass less than
3 kg, the test is repeated on the BATTERY packs separately three times from a height of 1 m.
The sample shall be positioned to vary the point of impact.

Addition to Clause 14 of this document:

0.14.201 It shall not be possible to install a DETACHABLE BATTERY PACK Or a SEPARABLE BATTERY
PACK in reverse polarity.
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Conformity shall be checked by VISUAL INSPECTION.

0.14.202 Lithium-ion BATTERY enclosure pressure test

This subclause applies only to lithium-ion BATTERIES.

An enclosure for lithium-ion BATTERIES shall be designed such that it will safely release gasses
that-may can be generated as a result of VENTING.

Conformity shall be checked by measurement in the case of a) or by the test of b):

a) the total area of the openings in the enclosure allowing gasses to pass without obstry
shall be equal to or greater than 20 mm?2; or

b)

~

Conf

0.14

operation if VENTING is relied upon for safety.

Conf,
conc
by arn

0.14
conn

- s
- b
- P

e enclosure shall be tested as follows.
total of (21 £ 2,1) ml of air shall be delivered at an initial pressure of (2070 = 207

ith INTEGRAL BATTERY or the enclosure of a DETACHABLE BATTERY.'PACK or SEPAR
WTTERY PACK. The pressure within the enclosure shall drop below\70 kPa in 30 s. 1]
hall be no rupturing that would cause the enclosure to fail to méet-the requirements o
bcument. An additional volume, not to exceed 3 ml, is allowed te' be added to the enclq
blume as may be required for test fittings.

203 The manufacturer shall instruct the user that~only GENERAL PURPOSE BATT
fied by the manufacturer shall be used as the primary energy source for battery-pow
ING POWER SOURCES.

Drmity shall be checked by VISUAL INSPECTION)

204 Vents of BATTERY CELLS shall not be obstructed in such a way as to defeat

brmity shall be checked by VISUAL INSPECTION or, if in doubt, by inspecting the CELLS
usion of the abnormal tests\of 0.9.201 a), b) and c) to ensure that CELLS have not v4
y means other than through the CELL vent.

205 User accessible interfaces between elements of a BATTERY SYSTEM shall not en
ectors of the following types:

andard mains inlet connectors, except for mains supply connections;
arrel connéctors with outside diameters of 6,5 mm or less;
hone-plugs with a diameter of 3,5 mm or less.

ction

kPa

rough a (2,87 + 0,05) mm diameter orifice to the enclosure of a WELDING POWER SOURCE

ABLE
here
f this
sure

FRIES
ered

their

after
bnted

hploy

Conf

Drinity shall be checked by VISUAL INSPECTION.

0.15 RATING PLATE

0.15.3 Contents
a) ldentification

B

Ni
Ni

ox 4 WELDING POWER SOURCE symbol if applicable (optional) and type of INTEGRAL
BATTERY for example:

Cd nickel cadmium BATTERIES

MH nickel metal-hydride BATTERIES

Li-ion lithium-ion BATTERIES
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b) Welding output
Box 12 Iomax = --- A Symbol and value of RATED MAXIMUM WELDING CURRENT.

Box 13 Uy=..V Symbol and value of the CONVENTIONAL LOAD VOLTAGE.

Boxes 11a, 11b, 11c Not applicable.

12a, 12b, 12c Not applicable.
13a, 13b, 13c Not applicable.

Alternatively for WELDING POWER SOURCES where continuous charging during welding is possible
in accordance with 0.7.1.1, the DUTY CYCLE as specified in 15.3 b)-may can be used.

c) E

Blox 14 Energy supply symbol, for example:

nergy supply

-— Direct current

Box WELDING POWER SOURCES Box WELDING POWER SOURCES
with INTEGRAL BATTERY with detachable or separable BATTERY
15 || Up-- V Rated BATTERY voltage 15 [U,... V Rated BATTERY voltage
16 || £=—Ah Rated BATTERY capacity based on the
rated capacity of the CELLS determined
Q... Ah
17 || 1, A Rated charging current
19 || CHARGER CHARGER specified by the manufacturer 19| BATTERY BATTERY specified by the
manufacturer

Boxep 15 to 17 form a table with corresponding values.

Addition to 15.3 of this document:
d) Yeparable and DETACHABLE BATTERY.PACKS shall also be marked with additional informjation
ap follows:
—| type (identification) as given by the manufacturer;
—| the year of manufacture;and a date code identifying at least the month of manufacjure;
—| rated BATTERY voltage;
—| the capacity assigned by the manufacturer in‘A~h Ah, based on the rated capacity o¢f the
CELLS determined;
—| for alkalineior other non-acid electrolyte BATTERIES, the type of BATTERY such as Lj-lon,
NiCd and NiMH.
NOTE| In €anada and the United States of America, the following additional requirements apply.
A battpry-powered WELDING POWER SOURCE provided with a DETACHABLE BATTERY PACK or a SEPARABLE BATTERY PACK
shall be marked: "For use only with ____ battery", or the equivalent, where the underlined space 1s completed with

the manufacturer's name or trademark, a catalogue number, a series identification, or the equivalent, of the BATTERY
pack. Alternatively, the statement "See instruction manual for additional BATTERY packs" or the equivalent-may can

be em

ployed in addition to at least one BATTERY pack referenced by catalogue number.

A DETACHABLE BATTERY PACK, a SEPARABLE BATTERY PACK, or a battery-powered WELDING POWER SOURCE provided
with an INTEGRAL BATTERY shall be marked "For use only with ___ charger”, or the equivalent, where the underlined
space is completed with the manufacturer's name or trademark, a catalogue number, a series identification, or the
equivalent, of the CHARGER. Alternatively, the statement "See instruction manual for additional chargers," or the
equivalent-may can be employed in addition to at least one CHARGER referenced by catalogue number.
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0.17 Instructions and markings

0.17.1

Instructions

Addition to 17.1 of this document:

t) For battery-powered WELDING POWER SOURCES:

1) Instructions regarding BATTERY charging, information regarding ambient temperature
range for WELDING POWER SOURCE and BATTERY use and storage, and the recommended
ambient temperature range for the CHARGING SYSTEM during charging;

R [ ke ol WY |

Eor o baottar oo rad ‘A s~ OV Cn o
o o oauCTy pPOWOCTCU WECDTIND T OV OO

BATTERY PACK Or a SEPARABLE BATTERY PACK: instructions indicating the approf
BATTERY packs for use, such as by a catalogue number, series identification’ o

o dntandad for o wiibhb— o
ON\CLCT IiteTioCt 1TOT oSC—witlh o DL ot

ABLE
riate
r the

equivalent;

5) Warnings concerning battery-powered WELDING POWER SOURCES:

3) Instructions indicating the appropriate CHARGER for use, such as by a catalegue number,
series identification or the equivalent;

4)) Information regarding durability and lifetime of BATTERY, typical welding range for a fULLY
CHARGED BATTERY and typical charging times;

Recharge only with the CHARGER specified by the manufacturer. A CHARGER that
is suitable for one type of BATTERY PACK-may can create a risk of fire when used with
another BATTERY PACK.

Use WELDING POWER SOURCEs only with specifically designated BATTERY PACKs.
Use of any other BATTERY PACKs-may canscreate a risk of injury and fire.

When BATTERY PACK is not in use, keep it away from other metal objects] like
paper clips, coins, keys, nails, screws or other small metal objects thaf can
make a connection from one terminal to another. Shorting the BATTERY ternfinals
together-may can cause burns or a fire.

Under abusive conditions, liquid-may can be ejected from the BATTERY; gvoid
contact. If contact accidentally occurs, flush with water. If liquid contacts gyes,
additionally seek medical help. Liquid ejected from the BATTERY-may can gause
irritation or burns.

Do not use a BATJTERY PACK or WELDING POWER SOURCE that is damaged or
modified. Damaged or modified batteries-may can exhibit unpredictable behayviour
resulting in firey, " EXPLOSION or risk of injury.

Do not €xpose a BATTERY PACK or WELDING POWER SOURCE to fire or excegsive
temperature. Exposure to fire or temperature above 130 °C—may can gause
EXPKOSION.

NOTE 1 The temperature "130 °C* can be replaced by the temperature "265 °F*.

Follow all charging instructions and do not charge the BATTERY PACK or WELDING

- e . . ons.
Charging improperly or at temperatures outside the specified range-may can damage
the BATTERY and increase the risk of fire.

NOTE 2 In Europe (EN-62841-1 EN 60974-1), the following additional requirement applies:

For battery-powered WELDING POWER SOURCES with INTEGRAL BATTERY: instruction, how the INTEGRAL
BATTERY can be removed safely from the WELDING POWER SOURCE after the WELDING POWER SOURCE’s end of
life, and information about the type of BATTERY such as Li-lon, NiCd and NiMH.

0.17.2 Markings

Addition to 17.2 of this document:

Marking of BATTERY VOLTAGE CLASS B electric components:
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The symbol W012:2011-05 in accordance with ISO 7010:206442019 shown in Figure O.1 shall
appear on (preferably) or near BATTERY VOLTAGE CLASS B electric power sources.

IEC

igure Q.71 — Nlarking o L L electric components
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Figure P4 — Flow chart for conformity methods of Annex P
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1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC 60974-1has been prepared by IEC technical committee 26: Electric welding. It
InterpationakStandard.

This | 'sixth edition cancels and replaces the fifth edition published in 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -
Part 1: Welding power sources

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comy
allnational electrotechnical committees (IEC National Committees). The object of IEC is to promote“interna
cofoperation on all questions concerning standardization in the electrical and electronic fields. ,Jo this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Fechnical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested i the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly’as possible, an interna
copsensus of opinion on the relevant subjects since each technical committee has representation fr
rested IEC National Committees.

IEC Publications have the form of recommendations for internationahtUs€ and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are made to‘ensure that the technical content
Publications is accurate, IEC cannot be held responsible for,the- way in which they are used or fq
miginterpretation by any end user.

In|order to promote international uniformity, IEC Nationak Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
anly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access \t0 IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification‘bodies.

Alllusers should ensure that they have the lateést edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical committees and”IEC National Committees for any personal injury, property dam
other damage of any nature whatseever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publieation, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

At{ention is drawn to(thepossibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall net be held responsible for identifying any or all such patent rights.
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Amendment 1:2019. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)
c)

d)
e)

f)

Table 1 with an alphabetical cross-reference listing of terms added;
CLEARANCE and CREEPAGE DISTANCE reference document changed to IEC 60664-1:202

0;

6.1.2 and 6.1.3 modified to follow IEC 60664-1 BASIC INSULATION dimensioning for mains

supply with rationalized voltages;
abnormal capacitor test of 6.2.2 moved to new Subclause 9.5;

6.2.5 and 6.3.6 modified to use TOUCH CURRENT measuring network weighted for letgo-

immobilization and supply voltage tolerance requirement added,;
16.3 new structure and accuracy requirement for displayed voltage value;
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g) Annex A changed to normative and Table A.2 and Table A.3 added;

h) Annex L editorial update to standardized symbols;

2021

i) redraft of efficiency and IDLE STATE power measurement in Annex M based on
IEC 62301:2011;

j)  Annex N measurement network weighted for letgo-immobilization added.

The text of this International Standard is based on the following documents:
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bove table.
anguage used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document types developed by IEC
ibed in greater detail at www.iec.ch/standardsdev/publicatiens.

s document, the following print types are used:

bnformity statements: in italic type.
rms used throughout this document which have been defined in Clause 3: SMALL R
APITALS.

of all parts of the IEC 60974 series_can be found, under the general title Arc we
ment, on the IEC website.

hformation on the voting for its approval can be found in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
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ommittee has decided that the.contents of this document will remain unchanged unfjil the

ity date indicated on the IEC website under webstore.iec.ch in the data related t
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confirmed,
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placed by a tevised edition, or
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that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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ARC WELDING EQUIPMENT -

Part 1: Welding power sources

1 Scope

This part of IEC 60974 is applicable to power sources for arc welding and allied processes

desid

100

This
PLAS

This

D) VV, BATTERY supplied or driven by mechanical means.

MA CUTTING SYSTEMS.

are designed mainly for use by laymen and designed in accordance with IEC 60974-6.

This
BATT

This
after

NOTE|

NOTE|

NOTE|

ERY packs, which are given in Annex O.

document is not applicable to testing of power saurces during periodic maintenan
repair.

1 Typical allied processes are electric arc cutting andyarc spraying.
2 AC systems having a nominal voltage between 400 V and 1 000 V are given in Table 1 of IEC 60038

3 This document does not include electromagnetic compatibility (EMC) requirements.

2 Normative references

The following documents arereferred to in the text in such a way that some or all of their co

cons
For

ameli

IEC ¢
magr

(ava

itutes requirements of this document. For dated references, only the edition cited ap
undated references; the latest edition of the referenced document (including
dments) appliesy

0050-151, «Intérnational Electrotechnical Vocabulary (IEV) — Part 151: Electrica
etic devices (available at: http://www.electropedia.org)

IEC 600504851, International Electrotechnical Vocabulary (IEV) — Part 851: Electric wglding
ilable at: http://www.electropedia.org)

ned for INDUSTRIAL AND PROFESSIONAL USE, and supplied by a voltage not exceg¢ding

Hocument specifies safety and performance requirements of WELDING POWER SOURCE$ and
p y p q

document is not applicable to limited duty arc welding and cuttingpower sources which

document includes requirements for battery-powered WELDING POWER SOURCES| and

ce or

2009.

ntent
blies.
any

and

IEC 60245-6, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 6:
Arc welding electrode cables

IEC 60417, Graphical symbols for use on equipment (available at: http://www.graphical-
symbols.info/equipment)

IEC 60445, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals, conductor terminations and conductors

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use of
coating, potting or moulding for protection against pollution

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60974-7, Arc welding equipment — Part 7: Torches

IEC 60974-10, Arc welding equipment — Part 10: Electromagnetic compatibility (EMC)
requirements

IEC ¢

IEC ¢

supp
trans

IEC ¢

supp
trans

IEC ¢
elect
from

IEC ¢
elect
mady

IEC ¢

ISO 1

3 1

For

IEC 60050-851, IEC.60664-1 and the following apply.

1140, Protection against electric shock — Common aspects for installation and equip

1558-2-4, Safety of transformers, reactors, power supply units and similar produc
y voltages up to 1100V — Part 2-4: Particular requirements and teSts”for iso
formers and power supply units incorporating isolating transformers

1558-2-6, Safety of transformers, reactors, power supply units-and similar produc
y voltages up to 1 100 V — Part 2-6: Particular requirements afnd-{ests for safety iso
formers and power supply units incorporating safety isolating‘\ttansformers

2133-1:2017, Secondary cells and batteries containirig alkaline or other non
rolytes — Safety requirements for portable sealed secondary cells, and for batteries
them, for use in portable applications — Part 1: Njekel systems

2133-2:2017, Secondary cells and batteries containing alkaline or other non

from them, for use in portable applications — Part 2: Lithium systems
2301:2011, Household electrical appliances — Measurement of standby power

010:2019, Graphical symbols*<-Safety colours and safety signs — Registered safety s

‘erms and definitions

he purposes of this document, the terms and definitions given in IEC 60050

ISO

addrésses:

o |ECElectropedia: available at http://www.electropedia.org/

nd IEC maintain terminological databases for use in standardization at the follg

ment

s for
ating

s for
ating

-acid
nade

-acid

rolytes — Safety requirements for portable sealed secondary lithium cells, and for batferies

gns

151,

wing

e |SO Online browsing platform: available at http://www.iso.org/obp

Table 1 provides an alphabetical cross-reference listing of terms.
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Table 1 — Alphabetical list of terms

Term Term Term Term Term Term
number number number
active power 3.3.3 explosion 3.2.23 rated reduced no-load 3.1.27
voltage
apparent power 3.34 fixed installation 3.1.62 rated supply current 3.1.30
basic insulation 3.1.50 flat characteristic 3.1.9 rated supply 3.3.1
frequency
basic protection 3.2.18 fully charged cell 3.2.10 rated supply voltage 3.1.29
battdry 3.2.1 Tully discharged cell 3211 rated switched no- 3. 1128
load voltage
battdry system 3.2.5 functional insulation 3.1.65 rated value 3.1.p1
battgry voltage class 3.2.19 general purpose 3.2.12 rating plate 3.1p2
A batteries
battdry voltage class 3.2.20 hazard reducing 3.1.47 reinforced insulation 3.1.63
B device
C, rdte 3.2.6 idle state 3.1.66 remote-gontrol 3.1.60
cell 3.2.7 industrial and 3.1.2 routine test 3.1{6
professional use
charger 3.2.8 instructed person 3.1.4 safety extra-low 3.1.6
voltage
charging system 3.2.9 integral battery 32.2 separable battery 3.214
pack
charfing 3.2.21 load voltage 3.1.14 single-fault condition 3.1p1
clasg | equipment 3.1.48 material group 3.1.42 specified operating 3.2/14
region
clasg Il equipment 3.1.49 maximum charding 3.2.13 specified operating 3.2.14.1
current region for charging
clasg of insulation 3.1.64 maxinmum effective 3.1.33 static characteristic 3.1J10
supply current
clearfance 3.1.38 micro-environment 3.1.41 supplementary 3.1.61
insulation
consgcutive operating 3.2.22 no-load voltage 3.1.15 supply circuit 3.1.p7
cyclg
contpol circuit 3.1.12 plasma cutting power 3.1.55 temperature rise 3.143
source
conventional load 3.1.18 plasma cutting 3.1.54 thermal equilibrium 3.1.44
system
conventionattead 3.1.20 pollution degree 3.1.40 thermal protection 3.1.45
voltage
convgentional value 3.1.16 power factor 3.3.5 total harmonic 3.3l6
distortion
conventional welding 3.1.17 protective circuit 3.1.63 touch current 3.1.59
condition
conventional welding 3.1.19 rated idle speed 3.1.36 type test 3.1.5
current
creepage distance 3.1.39 rated load speed 3.1.34 upper limit charging 3.2.15
voltage
detachable battery 3.2.3 rated maximum 3.1.32 venting 3.2.16
pack supply current
double insulation 3.1.52 rated maximum 3.1.24 visual inspection 3.1.7
welding current
drooping 3.1.8 rated minimum 3.1.25 welding circuit 3.1.11

characteristic

welding current
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Term Term Term Term Term Term
number number number
duty cycle 3.1.37 rated no-load speed 3.1.35 welding current 3.1.13
electronic component 3.2.17 rated no-load supply 3.1.31 welding power source 3.1.1
current

environment with 3.1.46 rated no-load voltage 3.1.26 welding power source 3.3.2
increased risk of efficiency
electric shock
expert 3.1.3 rated output 3.1.23 working voltage 3.1.58

3.1 General terms and definitions

3.1.1

weldjng power source

arc welding power source
equigment for supplying current and voltage and having the required characteristics suitabje for
arc Welding and allied processes

Note {1 to entry: A WELDING POWER SOURCE can also supply services to other equipment and auxiliaries for example
auxiligry power, cooling liquid, consumable arc welding electrode and gas to shield/the arc and the welding area.

Note 3 to entry:

3.1.2

industrial and professional use
use intended only for EXPERTS or INSTRUCTED PERSONS

[SOURCE: IEC 60050-851:2008, 851-11-12]

3.1.3
expelrt

competent person

skilled person

This entry revises IEC 60050-851:2008, 851-13-01, which will be updated.

person who can judge the worktassigned and recognize possible hazards on the bagis of

profgssional training, knowledge, experience and knowledge of the relevant equipment

Note 1 to entry:

[SOYRCE: IEC 60050-851:2008, 851-11-10]

3.1.

instructed person

Several years of practice in the relevant technical field can be taken into considerafjon in
assespment of professional thaining.

persondnformed about the tasks assigned and about the possible hazards involved in negltfctful

behaMicur

Note 1 to entry:

[SOURCE: IEC 60050-851:2008, 851-11-13]

3.1.5
type test

If necessary, the person has undergone some training.

test of one or more devices made to a given design to check if these devices comply with the
requirements of the standard concerned

[SOURCE: IEC 60050-851:2008, 851-12-05]
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3.1.6

routine test

test made on each individual device during or after manufacture to check if it complies with the
requirements of the standard concerned or the criteria specified

[SOURCE: IEC 60050-851:2008, 851-12-06]

3.1.7

visual inspection

inspection by eye to verify that there are no apparent discrepancies with respect to provisions
of the_standard concerned

[SOYRCE: IEC 60050-851:2008, 851-11-11]

3.1.8
drooping characteristic
external STATIC CHARACTERISTIC of a WELDING POWER SOURCE which, in its normal welding range,
is sugh that the negative slope is greater than or equal to 7 V/100 A

Note ] to entry: This entry revises IEC 60050-851:2008, 851-12-34, which will be-updated.

3.1.9
flat gharacteristic
external STATIC CHARACTERISTIC of a WELDING POWER SOURCE)Which, in its normal welding range,
is sugh that, as the current increases, the voltage either decreases by less than 7 V/100[ A or
increpses by less than 10 V/100 A

[SOYRCE: IEC 60050-851:2008, 851-12-35]

3.1.10
static characteristic
relationship between the voltage and-the current at the output terminals of a WELDING PPWER
SOURCE when connected to a CONVENTIONAL LOAD

Note 1 to entry: This entry revises-I[EC 60050-851:2008, 851-12-32, which will be updated.

3.1.111
weldjng circuit
condpctive materialithrough which the WELDING CURRENT is intended to flow

Note 1 to entry: {pn‘arc welding, the arc is a part of the WELDING CIRCUIT.

Note 3 to entry=s In certain arc welding processes, the welding arc can be established between two electrodes. In
such g case, the workpiece is not necessarily a part of the WELDING CIRCUIT.

[SOURGEHEC60050-854+2008-854-14-10]

3.1.12

control circuit

internal or external circuit for the operational control of the equipment or for protection of the
power circuits, or both

EXAMPLE 1 CONTROL CIRCUITS intended for interface between the WELDING POWER SOURCE and external equipment
designed by the manufacturer.

EXAMPLE 2 CONTROL CIRCUITS intended for interface between the WELDING POWER SOURCE and other types of
ancillary equipment.

Note 1 to entry: This entry revises IEC 60050-851:2008, 851-14-11, which will be updated.
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3.1.13
welding current
current delivered by a WELDING POWER SOURCE during welding

3.1.14

load voltage

voltage between the output terminals when the WELDING POWER SOURCE is delivering WELDING
CURRENT

[SOURCE: IEC 60050-851:2008, 851-12-04]

3.1.1j5
no-lgad voltage
voltape, exclusive of any arc striking or arc stabilizing voltage, between the accessible output
terminals of a WELDING POWER SOURCE when the WELDING CIRCUIT is open but enérgized

Note 1 to entry: This entry revises IEC 60050-851:2008, 851-12-24, which will be updated!

3.1.16
conventional value
standardized value that is used as a measure of a parameter for the purposes of comparison,
calibfation, testing, etc.

Note 1 to entry: CONVENTIONAL VALUES do not necessarily apply during the actual welding process.

[SOYRCE: IEC 60050-851:2008, 851-12-07]

3.1.17
conventional welding condition
condj|tion of the WELDING POWER SOURCE in the'energized and thermally stabilized state deffined
by a FONVENTIONAL WELDING CURRENT driveh by the corresponding CONVENTIONAL LOAD VOUTAGE
through a CONVENTIONAL LOAD at RATED\SUPPLY VOLTAGE and frequency or speed of rotatign

[SOYRCE: IEC 60050-851:2008, 851-12-26]

3.1.18
con\tllentional load
pracfically non-inductivesconstant resistive load having a POWER FACTOR not less than 0,9P

[SOURCE: IEC 60050-851:2008, 851-12-27]

3.1.‘\119

conventional welding current
I
current delivered by a WELDING POWER SOURCE 10 a CONVENTIONAL LOAD at the corresponding
CONVENTIONAL LOAD VOLTAGE

Note 1 to entry: The values of /, are given as RMS values for AC and arithmetic mean values for DC.

3.1.20

conventional load voltage

Uz

LOAD VOLTAGE of a WELDING POWER SOURCE having a specified linear relationship to the
CONVENTIONAL WELDING CURRENT

Note 1 to entry: The values for U, are given as RMS values for AC and arithmetic mean values for DC.

Note 2 to entry: The specified linear relationship varies in accordance with the process (see 11.2).
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Note 3 to entry: This entry revises IEC 60050-851:2008, 851-12-30, which will be updated.

3.1.21

rated value

assigned value, generally by the manufacturer, for a specified operating condition of a
component, device or equipment

3.1.22

rating plate

name plate

plate, permanently affixed on an electric device, which indelibly states the rating and other

informn{-inn ac raotiirad hyv tha ralavant ctandaed
[Fetrot—a oo e oy T etrevart—otarttara

[SOURCE: IEC 60050-151:2001, 151-16-12]

3.1.23
rated output
RATED VALUES of the output of the equipment

Note 1 to entry: This entry revises IEC 60050-851:2008 851-12-17, which will be updated.

3.1.24
rated maximum welding current

1

2max
maximum value of the CONVENTIONAL WELDING CURRENT that can be obtained af the
CONVEENTIONAL WELDING CONDITION from a WELDING POWER SOURCE at its maximum setting

[SOYRCE: IEC 60050-851:2008, 851-12-14]

3.1.25
rated minimum welding current
12min
minirhum value of the CONVENTIONAL WELDING CURRENT that can be obtained af the
CONVIENTIONAL WELDING CONDITION_ffom a WELDING POWER SOURCE at its minimum setting

[SOYRCE: IEC 60050-851:2008, 851-12-15]

3.1.26
rated no-load voltage
Uo
NO-LOAD VOLTAGE at RATED SUPPLY VOLTAGE and frequency or RATED NO-LOAD SPEED of rotation

Note 1 to,entry: If a WELDING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE, this is the voltage megsured
beforg the'HAZARD REDUCING DEVICE has performed its function.

3.1.27
rated reduced no-load voltage
U,

]
NO-LOAD VOLTAGE of a WELDING POWER SOURCE, fitted with a voltage reducing device immediately
after the device acts to effect a reduction in the voltage

3.1.28
rated switched no-load voltage
U,

S
DC NO-LOAD VOLTAGE of a WELDING POWER SOURCE, fitted with an AC to DC switching device
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9

rated supply voltage

Uy
RMS

3.1.3

value of supply voltage for which the equipment is designed

0

rated supply current

14

2021

RMS value of supply current to the WELDING POWER SOURCE at a rated CONVENTIONAL WELDING
CONDITION

3.1.3
rated
Iy

RMS

3.1.3
ratec

I1max
maxi

Note

3.1.3
maxi

Ietf
maxi

the ¢

Note 1
RATED

[SOU

3.1.3
rated
n

spee
WELD

1
no-load supply current

value of supply current to the WELDING POWER SOURCE at RATED NO-LOAD YOLTAGE

2
maximum supply current

mum value of the RATED SUPPLY CURRENT

to entry: This entry revises IEC 60050-851:2008, 851-12-13, whichwwill be updated.

3
mum effective supply current

mum value of the effective supply current, calculated from the RATED SUPPLY CURRENT
prresponding DUTY CYCLE (X) and the supply current at no-load (/) by the formula:

Lieft =\/112 x X + 152 x(1- X)

to entry: The MAXIMUM EFFEGFIWE SUPPLY CURRENT is not always at the DUTY CYCLE corresponding
MAXIMUM SUPPLY CURRENT.

RCE: IEC 60050-851:2008, 851-12-39, modified — Addition of Note 1 to entry.]

4
load speed

i of roetation of an engine-driven WELDING POWER SOURCE when operating at RATED MAX
ING CURRENT

to the

IMUM

Note

3.1.3

to entry: This entry revises IEC 60050-851:2008, 851-12-12, which will be updated.

5

rated no-load speed

no

speed of rotation of an engine-driven WELDING POWER SOURCE when the external WELDING
CIRCUIT is open

Note 1 to entry:

before the speed reduction device has operated.

Note 2 to entry: This entry revises IEC 60050-851:2008, 851-12-16, which will be updated.

If an engine is fitted with a device to reduce the speed when not welding, », will be measured
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3.1.36

rated idle speed
n
reduced no-load speed of an engine driven WELDING POWER SOURCE

[SOURCE: IEC 60050-851:2008, 851-12-18]

3.1.37
duty cycle
X

SUPERSEDED: duty factor
ratio for a given time interval, of the uninterrupted on-load duration to the total time

Note 1 to entry: This ratio, lying between 0 and 1, is expressed as a percentage.

Note 7 to entry: For the purposes of this document, the time period of one complete cycle is 10 min. For exd
in the [case of a 60 % DUTY CYCLE, a continuous 6 min load period is followed by a no-load periad of 4 min.

3.1.3
cleanlance

shorfest distance in air between two conductive parts
[SOURCE: IEC 60050-581:2008, 581-27-76]

3.1.39
creepage distance

shorflest distance along the surface of a solid insulating material between two conductive

[SOYRCE: IEC 60050-151:2001, 151-15-50]

3.1.40
pollytion degree
numeral characterizing the expected pollution of the MICRO-ENVIRONMENT

Note 1 to entry: For the purpose of evaluating CREEPAGE DISTANCES and CLEARANCES, the following four POL

DEGRHES in the MICRO-ENVIRONMENT are established in 4.5.2 of IEC 60664-1:2020.

a) PQLLUTION DEGREE 1: No pollution or only dry, non-conductive pollution occurs. The pollution has no influg

b) PQLLUTION DEGREE 2: Onlysnon-conductive pollution occurs except that occasionally a temporary condy

capsed by condensation is to be expected.

c) PJLLUTION DEGREE_3:"Conductive pollution occurs, or dry, non-conductive pollution occurs which be

copductive duet6:eondensation which is to be expected.

d) PqLLUTION DEGREE 4: Continuous conductivity occurs due to conductive dust, rain or other wet conditions.

[SOYRCE:IEC 60050-581:2008, 581-21-07, modified — Modification of the Note to entry.]

mple,

parts

UTION

nce.

ctivity

tomes

3.1.41
micro-environment

<of an electrical system> ambient conditions which immediately influences the dimensioning of

the CLEARANCE and CREEPAGE DISTANCES
[SOURCE: IEC 60664-1:2020, 3.1.23]

3.1.42
material group

materials separated into four groups by their comparative tracking index (CTI) values in

accordance with IEC 60664-1
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Note 1 to entry: The following four groups are defined in 5.3.2.4 of IEC 60664-1:2020:

3.1.

MATERIAL GROUP I: 600 < CTI;

MATERIAL GROUP II: 400 = CTI < 600;
MATERIAL GROUP Illa: 175 < CTI < 400;
MATERIAL GROUP Illb: 100 < CTI < 175.

43

temperature rise
difference between the temperature of a part of the equipment and that of the ambient air

3.1.

thermal equilibrium

stat

exceed 2 K/h

3.1.

thermal protection
systgm intended to ensure the protection of a part, and hence the whole, of the equip|

aga

2021

el reached when the observed TEMPERATURE RISE of any part of the equipment,'dee

45

inst excessive temperatures resulting from certain conditions of thermal overload

5 not

ment

Note 1 to entry: It is capable of being reset (either manually or automatically) when the temperature falls [to the

reset yalue.

Note 7 to entry: This entry revises IEC 60050-851:2008, 851-15-03, which will be updated.

3.1.46

envifonment with increased risk of electric shock

envirpnment where the probability of electric shock by arc welding is increased in relatipn to

normfal arc welding conditions

Note 1 to entry: Such environments are found, for_example:

a) inlocations in which freedom of movement.is_restricted, so that the operator is forced to perform the welding in
alcramped (for example kneeling, sitting, tying) position with physical contact with conductive parts;

b) i locations which are fully or partially"limited by conductive elements, and in which there is a high probablfility of
upavoidable or accidental contact by-the operator;

c) i wet or damp or hot locations where humidity or perspiration considerably reduces the skin resistance|of the
hpiman body and the insulating-properties of accessories.

3.1.

hazafd reducing device

devide designed_te reduce the hazard of electric shock that may originate from the NO-LOAD

VOLTAGE

[SOYRCE:IEC 60050-851:2008, 851-15-01]

3.1.48

class | equipment
equipment with BASIC INSULATION as provision for BASIC PROTECTION and protective bonding as
provision for fault protection

[SO

3.1.

URCE: IEC 60050-851:2008, 851-15-10]

49

class Il equipment
equipment with BASIC INSULATION as provision for BASIC PROTECTION, and SUPPLEMENTARY
INSULATION as provision for fault protection, or in which basic and fault protection are provided
by REINFORCED INSULATION

[SO

URCE: IEC 60050-851:2008, 851-15-11]
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3.1.50
basic insulation
insulation of hazardous-live-parts which provides BASIC PROTECTION

[SOURCE: IEC 60050-851:2008, 851-15-04]

3.1.51
supplementary insulation
independent insulation applied in addition to BASIC INSULATION for fault protection

[SOURCE-HEC60050-851-2008-854-15-05]

3.1.52
douhle insulation
insulation comprising both BASIC INSULATION and SUPPLEMENTARY INSULATION

[SOYRCE: IEC 60050-851:2008, 851-15-06]

3.1.53
reinforced insulation
insulation of hazardous-live-parts which provides a degree of protection against electric ghock
equijalent to DOUBLE INSULATION

Note 1 to entry: REINFORCED INSULATION may comprise several_layers which cannot be tested singly as|BASIC
INSULATION or SUPPLEMENTARY INSULATION.

[SOYRCE: IEC 60050-851:2008, 851-15-07]

3.1.54
plasma cutting system
compbination of power source, torch, and’associated safety devices for plasma cutting/gouging

[SOYRCE: IEC 60050-851:2008, 85:1-13-03]

3.1.5]'5]

plasma cutting power source
equipment for supplyingieurrent and voltage and having the required characteristics suitabje for
plasma cutting/gouging/and which may supply gas and cooling liquid

Note 1 to entry: AJPLASMA CUTTING POWER SOURCE can also supply services to other equipment and auxiliarigs, for
example auxiliary~power, cooling liquid and gas.

Note 4 to entry: This entry revises IEC 60050-851:2008, 851-13-04, which will be updated.

3.1.56
safety extra-low voltage

SELV

voltage which does not exceed 50 V AC or 120 V ripple free DC between conductors, or
between any conductor and earth, in a circuit which is isolated from the supply mains by such
means as a safety isolating transformer

Note 1 to entry: Maximum voltage lower than 50 V AC or 120 V ripple free DC is specified in particular requirements,
especially when direct contact with live parts is allowed.

Note 2 to entry: The voltage limit is not exceeded at any load between full load and no-load when the source is a
safety isolating transformer.

Note 3 to entry: "Ripple-free" is conventionally an RMS ripple voltage not more than 10 % of the DC component;
the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free DC system and 70 V for a nominal
60 V ripple-free DC system.
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Note 4 to entry: This entry revises IEC 60050-851:2008, 851-15-08, which will be updated.

3.1.57

supply circuit

input circuit

conductive material in the equipment through which the supply current is intended to flow

3.1.58

working voltage

highest RMS value of the AC or DC voltage across any particular insulation which can occur
when the equipment is supplied at rated voltage

Note 1 to entry: Transients are disregarded.

Note 4 to entry: Both open circuit conditions and normal operating conditions are taken into account.

[SOYRCE: IEC 60050-851:2008, 851-12-31]

3.1.59
touch current
electfic current passing through a human body or through an animal’bedy when it touches one
or more accessible parts of an installation or of equipment

Note 1 to entry: TOUCH CURRENT is measured by using a measuring netwaerk that simulates the impedance |of the
humarn body.

[SOURCE: IEC 60050-195:1998, 195-05-21, modified—)Addition of a note to entry.]

3.1.60
remqgte control
devide or circuit external to the equipment used for monitoring or operational control

3.1.6/1
single-fault condition
condj|tion in which one means for protection against hazard is defective

Note ] to entry: If a SINGLE-FAULTICONDITION results unavoidably in another SINGLE-FAULT CONDITION, the two failures
are cdnsidered as one SINGLE-FAULT CONDITION.

3.1.6)2
fixed installation
parti¢ular combination of several types of apparatus and, where applicable, other deyices,
are asseémbled, installed and intended to be used permanently at a predefined location

proteéctive circuit
circult-

3.1.64

class of insulation

standard classification applied to an insulating material for use in electrical apparatus and
machines and specifying the nature of the material and a recommended limiting temperature

[SOURCE: IEC 60050-811:2017, 811-13-33, modified — Deletion of the Note 1 to entry.]

3.1.65
functional insulation
insulation between conductive parts, necessary for the proper functioning of the equipment

[SOURCE: IEC 60050-195:1998, 195-02-41]
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3.1.66
idle state

operating state in which the power is switched on and the WELDING CIRCUIT is not energized

Note 1 to entry: For some types of equipment there is no IDLE STATE, but a welding state preceding arc striki

ng.

Note 2 to entry: For a power source in a mechanised system, the configuration to achieve IDLE STATE is defined by

the manufacturer.

Note 3 to entry: An IDLE STATE can include a low energy state in which a welding process cannot be started without

automatic or manual reactivation.

3.2 —Ferms-and-definitionsrelatedto BATFERY-SYSTEMS

3.21
battgry
assembly of one or more CELLS intended to provide electrical current to the WELDING P
SOURCE

3.2.2
intedral battery

BATTERY which is contained within the battery-powered WELDING-PQWER SOURCE and i
removed from the WELDING POWER SOURCE for charging purposes

Note 1 to entry: A BATTERY that is removed from the battery-powered WELDING POWER SOURCE for dispqg
recycllng purposes only is considered to be an INTEGRAL BATTERY.

3.2.3
detachable battery pack

BATTERY which is contained in a separate enclosure from the battery-powered WELDING P
SOURCE and is intended to be removed from the WELDING POWER SOURCE for charging purp

3.2.

separable battery pack

BATTERY which is contained in a separate enclosure from the battery-powered WELDING P
SOURCE and is connected to the battery-powered WELDING POWER SOURCE by a cable

3.2.

battgry system

combination of a BATTERY, the CHARGING SYSTEM, the WELDING POWER SOURCE and the interf
betwgen them as existing during operation of the WELDING POWER SOURCE or during charg

3.2.

Cg rgte

currgnt, inamperes, at which a CELL or BATTERY can be discharged for 5 h to the voltagq
off point.specified by the CELL manufacturer

DWER

sal or

DPWER
oses

DWER

aces
ng

cut-

3.2.7
cell
basic functional unit consisting of an assembly of electrodes, electrolyte, container, termi

nals,

and usually separators, that is a source of electric energy obtained by direct conversion of

chemical energy

[SOURCE: IEC 60050-482:2004, 482-01-01]
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3.2.8
charger
part or all of the CHARGING SYSTEM contained in a separate enclosure

Note 1 to entry: As a minimum, the CHARGER includes some of the power conversion circuitry. Not all CHARGING
SYSTEMS include a separate CHARGER as in the case where a WELDING POWER SOURCE can be charged utilizing a
mains supply cable or can incorporate a plug for attachment to a mains receptacle.

3.2.9

charging system

combination of circuitry intended to charge, balance and/or maintain the state of charge of the
BATTERY

3.2.10
fully|charged cell

fully|charged battery
CELL |or BATTERY charged to the maximum state of charge permitted by the BATTERY CHARGING
SYSTEM intended for use with the WELDING POWER SOURCE

3.2.111
fully|discharged cell

fully|discharged battery
BATTERY or CELL discharged until one of the following conditiahs-Occurs: discharge terminpates
due {o protective circuitry or the BATTERY (or CELL) reaches™d total voltage with an avgrage
voltape per CELL equal to the end-of-discharge voltage for the CELL chemistry being used upless
a different end-of-discharge voltage is specified by the-manufacturer of BATTERY/CELL

Note 1 to entry: The end-of-discharge voltages for common CeLL chemistries are provided in 0.5.1.209.

3.2.12
genjral purpose batteries
general purpose cells

BATTERIES and CELLS available from a.¥ariety of manufacturers, through a variety of oltlets
intended for a variety of different manufacturers’ products

Note 1 to entry: 12 V automotive BATTERIES and AA, C and D alkaline CELLS are examples of GENERAL PURPQSE.

3.2.13
maximum charging current
highgst current that @)CELL is permitted to pass during charging for a specified range of
tempgratures as specified by the CELL manufacturer and evaluated in accordance| with
IEC 62133-1:20%Z\or IEC 62133-2:2017

3.21
speciified operating region
range-Of permissible operation of CELLS, expressed by CELL parameter limits

3.2.14.1

specified operating region for charging

conditions for voltage and current during charging in which the CELL is permitted to operate as
specified by the CELL manufacturer and evaluated in accordance with IEC 62133-1:2017 or
IEC 62133-2:2017

3.2.15

upper limit charging voltage

highest voltage that a CELL is permitted to attain during normal charging for a specified range
of temperatures as specified by the CELL manufacturer and evaluated in accordance with
IEC 62133-1:2017 or IEC 62133-2:2017
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3.2.16

venting

condition that occurs, when a CELL releases excessive internal pressure intended by design to
preclude EXPLOSION

3.2.17

electronic component

part in which conduction is achieved principally by electrons moving through a vacuum, gas or
semiconductor, with the exclusion of neon indicators

Note 1 to entry: Examples of ELECTRONIC COMPONENTS are diodes, transistors, triacs and monolithic integrated
itf. Resistors, capacitors and inductors are not considered ELECTRONIC COMPONENTS.

clasdfification of an electric component or circuit with a maximurm BATTERY WORKING VOLTAGE of

battgry voltage class B
clasdification of an electric component or circuit with a maximum BATTERY WORKING VOLUTAGE
betwgen 60 V DC and 1 500 V DC

3.2.21
charting
blacKening of the cotton caused by combustion

Note 1 to entry: Discolouration of the cottonh caused by smoke is acceptable.

3.2.22
consecutive operating cycle
immediate on cycle after.the thermal control device resets

3.2.23
explosion
<of an explogive atmosphere> sudden increase of pressure and temperature, due to oxidation
or other exethermic reaction

[SOYRCE: IEC 60050-426:2008, 426-02-13]

3.3 Terms and definitions related to efficiency and IDLE STATE power measurement

3.3.1
rated supply frequency
RMS value of supply frequency to the WELDING POWER SOURCE, as specified by the manufacturer

3.3.2

welding power source efficiency

the ratio, expressed as a percentage, by dividing the output ACTIVE POWER by the supply ACTIVE
POWER of the welding power source at rated load conditions

Note 1 to entry: In Commission Regulation (EU) 2019/1784 the corresponding term is “power source efficiency”.
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3.3.3

active power

P

under periodic conditions, mean value, taken over one period T, of the instantaneous power p

P= %j‘orpdt

Note 1 to entry: Under sinusoidal conditions, the ACTIVE POWER is the real part of the complex power S, thus
P =ReS.

Note 3 to entry: The coherent Sl unit for ACTIVE POWER is the watt, W.

[SOURCE: IEC 60050-131:2013, 131-11-42]

3.3.

appdrent power
S

produict of the RMS voltage U between the terminals of a two-terminalelement or two-terpinal
circult and the RMS electric current 7 in the element or circuit

Note 1 to entry: Under sinusoidal conditions, the APPARENT POWER is the{modulus of the complex power §, thus
S =19

Note 3 to entry: The coherent Sl unit for APPARENT POWER is the valtampere, VA.

[SOYRCE: IEC 60050-131:2013, 131-11-41]

3.3.5
power factor
A
undef periodic conditions, ratio of the.absolute value of the ACTIVE POWER P to the APPARENT
POWHR §

r= 2l
S

Note 1 to entry: Under sihusoidal conditions, the POWER FACTOR is the absolute value of the active factor.

[SOYRCE: IEC 60050-131:2002, 131-11-46]

3.3.6]
totallharmonic ratio
totallharmonic distortion
THD (abblcviatiun)

ratio of the RMS value of the HARMONIC CONTENT to the RMS value of the fundamental
component or the reference fundamental component of an alternating quantity

Note 1 to entry: The TOTAL HARMONIC RATIO depends on the choice of the fundamental component. If it is not clear
from the context which one is used an indication should be given.

Note 2 to entry: The TOTAL HARMONIC RATIO can be restricted to a certain harmonic order. This is to be stated.

[SOURCE: IEC 60050-551:2001, 551-20-13]
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4

Environmental conditions

WELDING POWER SOURCES shall be capable of delivering RATED OUTPUTS at rated DUTY CYCLES
when the following environmental conditions prevail:

a)

b)

c)

d)
e)

range of ambient air temperature:
during operation: =10 °C to +40 °C;
relative humidity of the air:

up to 50 % at 40 °C;

Bt 00 .90/ ot 5N O .
u O~ JU— /0 at 29 O,

ambient air, free from abnormal amounts of dust, acids, corrosive gases or substances
other than those generated by the welding process;

aftitude above sea level up to 1000 m;
bpse of the WELDING POWER SOURCE inclined up to 10°.

WELDING POWER SOURCES shall withstand storage and transport at an ambient air temper
of =20 °C to +55 °C without any damage to function and performance:

NOTE|1 Different environmental conditions can be agreed upon between the'manufacturer and the purchas
the repulting WELDING POWER SOURCE is marked accordingly (see 15.1). Examples of these conditions arg
humidjty, unusually corrosive fumes, steam, excessive oil vapour, abnormal vibration or shock, excessiveg
severg weather conditions, unusual coastal or shipboard conditions, vermin infestation and atmospheres con
to the|growth of mould.

NOTE|2 CLEARANCE and CREEPAGE DISTANCE requirements in this ‘document allow usage at altitude above se
up to 2000 m.

5

5.1

Testg shall be carried out on new, dry and completely assembled WELDING POWER SOURCES.

Tests

Test conditions

The heating test defined in 7..A.and the THERMAL PROTECTION test defined in 8.5 shall be ca

out

ambient temperature 40 °C, see tolerances in 7.1.2 e), with the exception of en

drivep power sources and FIXED INSTALLATION equipment, which shall be tested in accord
with the manufacturer/s\specifications.

Other tests shallsbe carried out at an ambient air temperature of (25 £ 10) °C.

Liquil-cooled"WELDING POWER SOURCES shall be tested with liquid conditions as specified b
manyfacturer.

, etc.

ature

br and
: high

dust,
lucive

h level

rried
gine-
ance

y the

Unless otherwise specified, the equipment shall be supplied by a RATED SUPPLY VOLTAGE with a
tolerance of £5 %.

5.2

Measuring instruments

The accuracy of measuring instruments shall be:

a)

b)

c)

electrical measuring instruments: cLASS | (1 % of full-scale reading), except for the
measurement of insulation resistance and dielectric strength where the accuracy of the

instruments is not specified, but shall be taken into account for the measurement;
thermometer: +2 K;

tachometer: 11 % of full-scale reading.

All electrical measurements shall be made with a maximum measurement uncertainty of 5 %.
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Components and subassemblies which, due to failure, can create a hazard, such as power
supplies and built-in information technology equipment, shall be used in accordance with their
specified ratings unless a specific exception is made. They shall conform to one of the following:

a) applicable safety requirements of a

S

For €

less

meet

b)

Q =

c)
d) a

f

tandard;

relevant IEC standard. Conformity with other
requirements of the component standard is not required. If necessary for the application,
components shall be subjected to the tests of this document, except when those tests are
identical or equivalent to the tests required to check conformity with the relevant component

there is no relevant IEC standard, the requirements of this document;

xample, if components meet the safety requirements of IEC 60950-1 but are rated [for a
severe environment than the applicable environment of Clause 4 and 6.1.1, they shall also
relevant additional requirements of this document.

e requirements of this document and, where necessary for the application; ahy addifional
plicable safety requirements of the relevant IEC component standard;

plicable safety requirements of a non-IEC standard which are @t least as high as {hose
of the relevant IEC standard, provided that the component has.been approved to the|non-
IEC standard by a recognized testing authority.

NPTE Tests performed by a recognized testing authority which confirm conformity with applicable [safety

rgquirements are not repeated, even if the tests were performed using-a non-IEC standard.

Figu

Conf

<

a)

e 1 is a flow chart showing methods of conformity verification.

brmity is checked by VISUAL INSPECTION and,jf'necessary, by test.

b)

d)

Applicable
requirements of
relevant [IEC

fulfilled?

Relevant tests of:
applicable IEC.
component
standard

component standard

Yes

Additional
requirements
according IEC 60974-1
(if necessary for

Are complete
requirements in
IEC 60974-1?

Test according to
IEC 60974-1

Yes

Relevant tests of
applicable IEC

No relevant
IEC standard

Test according to
IEC 60974-1

Tested by b
recogniseql
testing authdrity
to safety
requiremeryts
meeting of
exceeding
relevant IEC
standardf

application)?

Test according to
IEC 60974-1

COMpOInent
L standard J

Satisf )

{ actory

Figure 1 — Flow chart for conformity methods of 5.3

IEC
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5.4

TYPE TESTS

Unless otherwise specified, the tests in this document are TYPE TESTS.

The WELDING POWER SOURCE shall be tested with any ancillary equipment fitted that could affect
the test results.

All TYPE TESTS shall be carried out on the same WELDING POWER SOURCE except where it is
specified that a test may be carried out on another WELDING POWER SOURCE.

As a
sequ
a) g
b) i
c) e
d) h
e) d
f) p
g) i

i) general VISUAL INSPECTION, see 3.1.7.

The o¢ther tests included in this document and not.listed here shall be carried out, but ca

5.5
AllR

is reg
a) Vv
b) c
c) d
d) N
1
2
3

ielectric strength, sée 6.1.5;

nce with no drying time between f), g) and h):

neral VISUAL INSPECTION, see 3.1.7;

sulation resistance, see 6.1.4 (preliminary check);
closure, see 14.2;

ndling means, see 14.3;

op withstand, see 14.4;

otection provided by the enclosure, see 6.2.1;
sulation resistance, see 6.1.4;

electric strength, see 6.1.5;

leted in any convenient sequence.

ROUTINE TESTS

ommended:

SUAL INSPECTION in accordance with the manufacturer’s specifications;
bntinuity of the PROTECTIVE CIRCUIT, see 10.5.3;

O-LOAD VOLTAGE:

RATED NO-L'©AD VOLTAGE, see 11.1 by measurement only; or

if applicable, RATED REDUCED NO-LOAD VOLTAGE, see 13.2.1; or
if applicable, RATED SWITCHED NO-LOAD VOLTAGE, see 13.2.2;

e) t
1

st to“ensure rated minimum and maximum output values in accordance with 15.4 b

4 r) The manufacturer can select CONVENTIONAI 1 OAD _short circuit load or othe

conditions.

NOTE

NOTE

n be

UTINE TESTS shall be carried out anééach WELDING POWER SOURCE. The following sequence

and
test

1 In short circuit and other test conditions, the output values can differ from CONVENTIONAL LOAD values.

2 |If justified by the design, measured values can be compensated due to variations of the supply network.
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6 Protection against electric shock

6.1

6.1.1

Insulation

General

2021

The majority of WELDING POWER SOURCES fall within the overvoltage category Il in accordance
with IEC 60664-1; mechanically powered WELDING POWER SOURCES fall within overvoltage
category Il. All WELDING POWER SOURCES shall be designed for use in environmental conditions
of POLLUTION DEGREE 3 as a minimum.

Com
POLL
isim
pollu

Com
POLL
acco

See

CLAs

UTION DEGREE 2 are permitted if the MICRO-ENVIRONMENT of the component or subasss
proved (by means such as filtering, coating, potting, moulding) so that only nonégendy
ion or occasional temporary conductivity caused by condensation occurs.

UTION DEGREE 1 are permitted, if they are completely coated, potted or mould
dance with IEC 60664-3.

[able 3 for printed wiring material CREEPAGE DISTANCES.

S | EQUIPMENT intended to be connected to an earthed three-phase three-wire system

be d¢signed with insulation based on line to line voltage values. CLASS | EQUIPMENT desi

with
equif
with

The
confi

nsulation based on line to neutral voltage values ghall be provided with a caution that
ment shall only be used on a supply network that is either a three-phase, four-wire sy
bn earthed neutral or a single-phase, three-wire, system with an earthed neutral.

application of insulation in many configurations is illustrated in Figure 2, but
jurations and solutions are possible, If a particular configuration is not represent

Figune 2, the required insulation shall be>determined by considering the effect of a single

ponents or subassemblies with CLEARANCES or CREEPAGE DISTANCES corresponding to

mbly
ctive

bonents or subassemblies with CLEARANCES or CREEPAGE DISTANCES correspondilg to

d in

shall
gned
such
stem

bther
ed in
ault.
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Similar circuit

SUPPLY CIRCUIT (see 6.2.4) or R/D or F@
- auxiliary power output (see 11.6) or |
- CONTROL CIRCUIT connected to the SUPPLY CIRCUIT A A
R/D B¢
CONTROL CIRCUIT (see 12.2) separated from w R/D
supply, welding and PROTECTIVE CIRCUIT and | —[ ]
having a voltage higher than 11.1.1 A A
R/D B
WELDING CIRCUIT (see 6.2.4) or } } B or F2
- CONTROL CIRCUIT or . <—>
- REMJTE CONTROL CIRCUIT (see 12.3) or A A
- powdr supply to external devices (see 11.5 a), b)) B B or R/DP
conneg¢ted to the WELDING CIRCUIT
CONTROL CIRCUIT (see 12.2) separated from v \ 4 \4 F
supply welding and PROTECTIVE CIRCUIT and | Ae——— [
having a voltage lower than 11.1.1 A
B
PROTECTIVE CIRCUIT or A 4 v Vv V
- CONT|ROL CIRCUIT or NexX |

- REMQTE CONTROL CIRCUIT (see 12.3)
conneg¢ted to the PROTECTIVE CIRCUIT (see 10.5)

Key
R/D Reinforced or DOUBLE INSULATION ] citeuit
B BASIC INSULATION F FUNCTIONAL INSULATION

2  Tolbe decided by the manufacturer with respect to the configuration.
b R/ID if WELDING CIRCUIT higher than 11.1.1.

¢ CONTROL CIRCUITS connected to the PROTECTIVE"CIRCUIT require R/D unless the CONTROL CIRCUIT me§g
redquirements of 10.5 under fault condition.

ts the

Figure 2 — Example of insulation configuration for CLASS | EQUIPMENT

6.1.2 CLEARANCES

For dircuits directly (connected to the mains supply the voltage line-to-neutral shall be de
from[Table A.1. EORBASIC or SUPPLEMENTARY INSULATION, and REINFORCED INSULATION, min
CLEARANCES shall be in accordance with Table 2 for overvoltage category Ill. For
overyoltage.categories, minimum CLEARANCES shall be in accordance with IEC 60664-1.

IEC

rived
mum
bther

URCE

The Jalues of Table
and te—coNFRO—E

transformer.

hall also apply to the WELDING CIRCUIT within the WELDING POWER SO

2s
REHFS whaoan canaratad fran +hA SHPP

NCUoUT o wircT— ot paratct— o triCc—oU

} 1
T L=

y a
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Table 2 — Minimum CLEARANCES for overvoltage category lll

Voltage line- Basic or SUPPLEMENTARY INSULATION REINFORCED INSULATION
to-neutral
derived from POLLUTION DEGREE POLLUTION DEGREE
nominal ) Rated 2 | 3 | 4 ] Rated 2 | 3 | 4
voltages AC | impulse | AC test impulse AC test
or DC up to test voltage test voltage
and voltage CLEARANCE voltage CLEARANCE
including?
V RMS peak V V RMS. mm peak V V RMS mm
50 800 566 0,2 0,8 1 500 1061 0,5 0,8 1,6
00 1500 1061 0,5 1,6 2 500 1768 1,5
50 2 500 1768 1,5 4 000 2 828 3
B0O 4 000 2 828 3 6 000 4 243 5,5
500 6 000 4 243 5,5 8 000 5 657 8
11000 8 000 5657 8 12 000 8 485 14
NOTHE 1 Values based on Tables F.1 and F.2 of IEC 60664-1:2020.
NOTHE 2 For other POLLUTION DEGREES and overvoltage categories, see IEC 60664-1.
NOTH 3 If an autotransformer is connected to the SUPPLY CIRCUIT and ptovided as a part of a WELDING PPWER
SOURLE, the supply voltage determines the CLEARANCES.
a8 Sge Table A.1.
For determining CLEARANCES as to accessible nonsconductive surfaces, such surfaces shall be

cons
in ac

CLEA|

For 9

CLEA
comg
varis

If the
volta

Conf

dered to be covered by metal foil wherever,they can be touched by the standard test f
cordance with I[EC 60529.

RANCES shall not be interpolated,
UPPLY CIRCUIT terminals, see-E.2.

RANCES between parts of the WELDING POWER SOURCE (for example electronic circu
onents) which are_protected by an overvoltage limiting device (for example metal
or) can be rated(injaccordance with overvoltage category | (see IEC 60664-1).

CONTROL CIRCUIT is directly connected to the suPPLY CIRCUIT, the values for the s
e shall apply.

brmity) shall be checked by measurement in accordance with 6.8 of IEC 60664-1:20

nger

ts or
bxide

Lipply

00 or

wher

e\this is not possible, by submitting the WELDING POWER SOURCE to an impulse test

ising

the voltages given in Table 2.

For the impulse test, a minimum of three impulses of each polarity at the voltage given in
Table 2 are applied with an interval of at least 1 s between impulses using a generator with an
output waveform of 1,2/50 us and an output impedance of less than 500 Q.

Alternatively, either an AC test voltage as given in Table 2 can be applied for three cycles or a
ripple free DC voltage, the value of which is equal to the impulse voltage, can be applied three
times for 10 ms, for each polarity.
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6.1.3

CREEPAGE DISTANCES

The basis for the determination of a CREEPAGE DISTANCE is the long-term RMS value of the
voltage existing across it. This voltage is the highest value of the steady-state WORKING VOLTAGE
(as specified in IEC 60664-1:2020, 4.2.5), the rated insulation voltage or the rated voltage. For

the d

etermination of the rated insulation voltages Table A.2 and Table A.3 can be used.

CREEPAGE DISTANCES for BASIC INSULATION and SUPPLEMENTARY INSULATION, shall be selected

from

Table 3.

CREEPAGE DISTANCES of DOUBLE INSULATION are the sum of the values for the BASIC INSULATION
and $UPPLEMENTARY INSULATION which make up the DOUBLE INSULATION.

CREHPAGE DISTANCES for REINFORCED INSULATION shall be twice the CREEPAGE DISTANCE for
INSULJATION.

Whex Table 3 is used, it is allowed to interpolate values for intermediate"voltages.

inter

olating, linear interpolation shall be used and values shall be roundédto the same nu

of digits as the values picked up from the table.

For t
such
the s

he purpose of dimensioning CREEPAGE DISTANCES to accessible non-conductive surf
surfaces shall be considered to be covered by metal foil Wwherever they can be touch¢
fandard test finger in accordance with IEC 60529.

For UPPLY CIRCUIT terminals, see E.2.

The yalues of Table 3 shall also be applicable toc¢the' WELDING CIRCUIT within the WELDING P
SOURCE and to CONTROL CIRCUITS when separated from the SUPPLY CIRCUIT by, for examy
transfformer.

A CREEPAGE DISTANCE cannot be less than the associated CLEARANCE, so the shortest pos
CREEPAGE DISTANCE is equal to the required CLEARANCE.

If thg CONTROL CIRCUIT is connécted directly to the SUPPLY CIRCUIT, the values for the s
voltage shall apply.

Confprmity shall be~checked by linear measurement in accordance with 6.
IEC 60664-1:2020.

BASIC

Vhen
mber

HCesS,

ed by

DWER

le, a

sible

Lipply

B of
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Table 3 — Minimum CREEPAGE DISTANCES

CREEPAGE DISTANCES in mm
Working Basic or SUPPLEMENTARY INSULATION
voltage Printed wiring material
POLLUTION DEGREE
POLLUTION DEGREE
1 2 1 2 3
MATERIAL GROUP MATERIAL GROUP
a b a | 1 11 1 1 1
V|RMS mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,4 0,4 0,4 1 1 1
2,5 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 ,05
16 0,025 0,04 0,1 0,45 0,45 0,45 1,4 1.1 1,1
20 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2
25 0,025 0,04 0,125 0,5 0,5 0,5 1,25 1,25 ,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 2
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 2,1
100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2.1 2,4
160 0,25 0,4 0,82 0,8 1,1 1,6 2 2,2 2,5
P00 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2
P50 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4
320 0,75 1.6 0,75 1,6 2,2 3,2 4 4,5 5
100 1 2 1 2 2,8 4 5 5,6 6,3
500 1,3 2,5 1,3 2,5 3,6 5 6,3 71 8
530 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
800 2.4 4 2,4 4 5,6 8 10 11 2,5
11 000 8,2 5 3,2 5 7.1 10 12,5 14 16
1 250 4,2 6,3 9 12,5 16 18 20
1 600 5,6 8 11 16 20 22 25
2000 7,5 10 14 20 25 28 32
2 500 10 12,5 18 25 32 36 40
3 200 12,5 16 22 32 40 45 50
4 000 16 20 28 40 50 56 63
5000 20 25 36 50 63 71 80
6 300 25 32 45 63 80 90 100
8 000 32 40 56 80 100 110 125
10 000 40 50 71 100 125 140 160
@ MATERIAL GROUP |, Il, Illa and IlIb.

b MATERIAL GROUP I, Il and llla.

NOTE In accordance with IEC 60664-1, the dimensions for

permanently conductive pollution is present (POLLUTION DEGREE 4).

CREEPAGE DISTANCE cannot be specified where
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6.1.4

The i

Insulation resistance

nsulation resistance shall be not less than the values given in Table 4.

Table 4 — Insulation resistance

Measurement? Resistance Insulation
Double or
SUPPLY CIRCUIT to WELDING CIRCUIT 5,0 MQ ;
reinforced
WELDING CIRCUIT to PROTECTIVE CIRCUIT 2,5 MQ Basic
SUPPLY CIRCUIT (o) PROTECTIVE CIRCUTT Z,5 VT2 Basic
SUPPLY CIRCUIT Double pr
to i b 5,0 MQ :
df CLASS Il EQUIPMENT accessible surfaces ’ feinforced

etal foil.

ONTROL CIRCUITS are tested together with the circuit to which they are galvanically connected. Accegsible
DNTROL CIRCUITS separated from all other circuits are tested according to the manufacturer’s 'Specificatipn.

br measurement to accessible non-conductive surfaces, such surfaces shall be considered to be coverged by

Any
cons

Conf,
appli

Durir
and
withd

6.1.5

The i

a) fi
b)

—

9

¢petition of the test of the same WELDING POWER SOURCE: test voltage 80 % of the v

control or auxiliary circuit connected to the protective~conductor terminal shal
dered as an exposed conductive part for the purpose of this“test.

brmity shall be checked by the stabilized measurement of the insulation resistange
cation of a DC voltage of 500 V at room temperature.

ut liquid.

Dielectric strength

rst test of a WELDING POWER'SOURCE: test voltages given in Table 5;

ven in Table 5.

be

by

g the measurement, torches shall be disconnected, solid-state ELECTRONIC COMPONENTS
heir protective devices can be short-circuited and liquid cooling units shall be t¢sted

nsulation shall withstand the following test voltages without any flashover or breakdqwn:

hlues
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Table 5 — Dielectric test voltages

Maximum rated

voltage?
V RMS

AC dielectric test voltage

V RMS

Supply?, welding®
or control® circuits

All circuits to exposed conductive parts,
SUPPLY CIRCUIT to all circuits except the
WELDING CIRCUIT

All circuits except
SUPPLY CIRCUIT to
WELDING CIRCUIT

SUPPLY CIRCUIT to
WELDING CIRCUIT

CLASS | EQUIPMENT CLAsS Il EQUIPMENT
Up to 50 500 1000 500 1000
220 1100 2200 1100 2 200
450 1875 3750 1875 3750
700 2 500 5000 2 500 54000
1000 2750 5500 2750 5500

NOTE

NOTH
exits

1 The maximum rated voltage is valid for earthed and unearthed systems.

2 In this document, the dielectric strength test of CONTROL CIRCUITS is limitedstosany circuit that ent
the enclosure apart from the SUPPLY CIRCUIT and the WELDING CIRCUIT.

prs or

> T

o
-

br intermediate values, interpolation is allowed on all supply networks (SUPRLY CIRCUIT) operating outsid
nge of 220 V to 450 V and on all three-phase, three-wire earthed systems without voltage exemption
hnex A).

br intermediate values, interpolation is allowed on welding and CONTROL CIRCUITS.

e the
(see

The 4
1,45

The

transfformer shall deliver the prescribed xvoltage up to the tripping current. Tripping is rega

as a

NOTE

Altennative test: A DC test ¥oltage of 1,4 times the RMS test voltage can be used.

Com
cond

a) T

n

S

times the RMS value, having a frequency af\approximately 50 Hz or 60 Hz.

maximum permissible setting of the tripping current shall be 100 mA. The high vo
flashover or a breakdown.

For the operator’s safety, the lowest setting of the tripping current (less than or equal to 10 mA) is tyjg

bonents or subassemblies shall not be disconnected or short-circuited unless

tions of a), b) or.e) below are met:

he components or subassemblies are designed and tested to relevant standards
pecify asvoltage lower than the test voltage level of this document. These componer

célsconnection or short-circuiting does not prevent a part of that circuit from being te

b)

Lbassemblies are not connected between supply and WELDING CIRCUITS and

\C test voltage shall be of an approximate sine.wave-form with a peak value not exceg¢ding

Itage
rded

ical.

the

that
ts or
their
sted.

xample: fan motors and pump motors.

The components or subassemblies are completely incorporated within either the supply or

the WELDING CIRCUIT and their disconnection does not prevent a part of that circuit from

b

c)
c

eing tested. Example: electronic circuits.

IRCUIT and any exposed conductive part conform to the relevant standards.

Interference suppression networks or protection capacitors between the supply or WELDING

CONTROL CIRCUITS connected to the protective conductor terminal shall not be disconnected

durin

g testing and they are then tested as exposed conductive parts.

At the discretion of the manufacturer, the test voltage may be slowly raised to the full value.

The test voltages between the SUPPLY CIRCUIT, the exposed conductive parts and the WELDING
CIRCUIT can be applied simultaneously. An example is given in Annex B.
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Engine-driven WELDING POWER SOURCES shall undergo the same test.

Conformity shall be checked by application of the test voltage for

a) 60 s (TYPE TEST);

b) 5

s (ROUTINE TEST);

or

c) 1
6.2

S (ROUTINE TEST with the test voltage increased by 20 %).

Protection against electric shock in normal service (direct contact)

6.2.1

WELL
prote

WELL
of pr

WELL
to be

Adeq
the d
encld

WELL

REM(
IP2X

Conf

Protection provided by the enclosure

ING POWER SOURCES specifically designed for indoor use shall have a minimum-*degr|
ction of IP21S using IEC 60529 test procedures and conditions.

ING POWER SOURCES specifically designed for outdoor use shall have ‘a'minimum ded
ptection of IP23S using IEC 60529 test procedures and conditions:

ING POWER SOURCES with degree of protection IP23S can be ‘stored, but are not inte
used outside during precipitation unless sheltered.

uate drainage shall be provided by the enclosure. Retained water shall not interferg
peration of the equipment or impair safety. Thefquantity of water that may ente
sure is not limited.

ING CIRCUIT connections shall be protected«as specified in 11.4.1.

TE CONTROLS for WELDING POWER SOUREES shall have a minimum degree of protecti
using IEC 60529 test procedures, afnd conditions.

brmity shall be checked by the'following test:

LDING POWER SOURCE (shall be subjected to the appropriate water test without

ized. Immediately after'the test, the WELDING POWER SOURCE shall be moved to a

ee of

gree

nded

with

r the

on of

being
safe

envirpnment and subjecied to the insulation resistance test, listed in 5.4 g) and dielgctric

stren

6.2.2

th test, listed in(5)4 h).

Capacitors

Each| capacitor provided as part of a WELDING POWER SOURCE and connected either acrgss a
Y CIREUIT or across a winding of a transformer providing WELDING CURRENT shall

SUPP

a) n

b) be designed not to leak during normal service;

c) be contained within the WELDING POWER SOURCE enclosure or other enclosure which
conforms to the relevant requirements of this document.

Conformity shall be checked by VISUAL INSPECTION.

For capacitor short circuit test, see 9.5.
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Automatic discharge of SUPPLY CIRCUIT capacitors

2021

Each capacitor shall be provided with a means of automatic discharge which shall reduce the
voltage across the capacitor to 60 V or less within the time necessary to give access to any
current carrying part connected to the capacitor or an appropriate warning label shall be used.
For any plug which has a voltage due to a capacitor, the access time is considered to be 1 s.

Capacitors having a rated capacitance not exceeding 0,1 yF are not considered to present a
risk of electric shock.

Conformity shall be checked by VISUAL INSPECTION and by the following test.

The
POWH
with

WELDING POWER SOURCE is operated at the highest RATED SUPPLY VOLTAGE. The\WEl
R SOURCE is then disconnected from the supply network and the voltages are<meas
nstruments that do not significantly affect the values being measured.

6.2.4 Isolation of the WELDING CIRCUIT

The

VELDING CIRCUIT shall be isolated from the SUPPLY CIRCUIT and from all other circuits h

DING
ured

hving

a volfage higher than the allowable NO-LOAD VOLTAGE in accordance\with 11.1.1 (for example

auxil
meet

ary power SUPPLY CIRCUITS) by reinforced or DOUBLE INSULATION or equivalent means
the requirements of 6.1. If another circuit is connected to'the WELDING CIRCUIT, the p

of th¢ other circuit shall be supplied by an isolating transformeror equivalent means.

The
prote
nece

Conf

6.2.5

The
termi

Conf
a cirq

VELDING CIRCUIT shall not be connected internally tohe connecting means for the ext
ctive conductor, the enclosure, frame or core<f\the WELDING POWER SOURCE, exce
5sary, by an interference suppression network.or protection capacitor.

brmity shall be checked by tests given in<6!1.

WELDING CIRCUIT TOUCH CURRENT

FOUCH CURRENT between the WELDING CIRCUIT connections and the protective cond
nal shall not exceed 14,1 mA_peak.

brmity shall be checked by VISUAL INSPECTION and measurement of the TOUCH CURRENT
uit as shown in Figure 3 at the RATED SUPPLY VOLTAGE(S) and no-load condition.

The fmeasuring network specified in Figure N.2 shall be connected as shown in Figure 3.

that
ower

ernal
pt, if

uctor

" with
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e

7 7
‘ \@ T
ﬂf 1'1

(0}

o

IEC

Key
A B Measuring network connections

NOTE For CcLASS Il EQUIPMENT, use the PE-terminal of earthed supply network.

Figure 3 — Measurement of WELDING CIRCUIT TOUCH.CURRENT

6.2.6 TOUCH CURRENT in normal condition

The [rOUCH CURRENT for accessible conductive surfaces,-hot connected to the PROTEETIVE
CIRCUYIT, shall not exceed 0,7 mA peak under normal conditions.

Confprmity shall be checked by measurement of the TOUCH CURRENT with a circuit as shown in
Figune 4 and the measurement network of Figure N.1, without simulating any fault and gnder
the fpllowing conditions:

a) the WELDING POWER SOURCE is:

—| isolated from the ground plane;

—| supplied by the highest RATED SUPPLY VOLTAGE plus an appropriate working tolerange as
specified by the manufacturer, at least +10 % for any supply, except +6 % for supply
systems with 600 V or greater;

b) the WELDING CIRCUIT is.ih the no-load condition;

c) interference suppression capacitors are not disconnected.

T

IEC

Figure 4 — Measurement of TOUCH CURRENT in normal condition
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6.3 Protection against electric shock in case of a fault condition (indirect contact)
6.3.1 Protective provisions

WELDING POWER SOURCES shall be CLASS | or CLASS Il EQUIPMENT in accordance with IEC 61140,
with the exception of the WELDING CIRCUIT.

6.3.2 Isolation between windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT

Windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT shall be isolated by

a) reinforced or DOURI E INSUI ATION

(0]

b) BASIC INSULATION to a metal screen between them which is connected to the{protdctive
cpnductor.

Between the windings of the SUPPLY CIRCUIT and the WELDING CIRCUIT, there shall be insullation
which conforms to the values given in Table 6. Alternatively, other means specified in
IEC $1558-1 may be used provided that the complete requirementsVof IEC 61558-1 are
satisfied.

Table 6 — Minimum distance through insulation

RATED SUPPLY Minimum distance through insulation

VOLTAGE

mm
V RMS )
Single layer Total of three or more
separate layers

up to 440 1,3 0,35

441 to 690 1% 0,4
691 to 1 000 2,0 0,5

Whete there is a metal screen bétween the windings, the thickness of the insulation betveen
each|winding and the screen.shall be at least half the values given in Table 6.

Confprmity shall be checked by VISUAL INSPECTION and by measurement.

6.3.3 Internal conductors and connections

Interpal conduetors and connections shall be secured or positioned to prevent accidental
loosgning, which could cause electrical connection between

a) the{SUPPLY CIRCUIT or any other circuit and the WELDING CIRCUIT so that the output voltage
could become highnr than the allowable NO-LOAD VOLTAGE;

b) the protective conductor, enclosure, frame or core and the WELDING CIRCUIT.

Where insulated conductors pass through metallic parts, they shall be provided with bushings
of insulating material or the openings shall be smoothly rounded with a radius of at least
1,5 mm.

Bare conductors shall be so fixed that the CLEARANCE and CREEPAGE DISTANCE from each other
and from conductive parts is maintained (see 6.1.2 and 6.3.2).
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Conductors of different circuits may be laid side by side, may occupy the same duct (for example
conduit, cable trunking system), or may be in the same multiconductor cable provided that the
arrangement does not impair the proper functioning of the respective circuits. Where those
circuits operate at different voltages, the conductors shall be separated by suitable barriers or
shall be insulated for the highest voltage to which any conductor within the same duct can be
subjected.

Conformity shall be checked by VISUAL INSPECTION and by measurement.

6.3.4 Additional requirements for PLASMA CUTTING SYSTEMS

The plasma cutting torch, parts (e.g. parts typically replaced due to wear) and PLASMA CUTTING
POWHR SOURCE, recommended by the manufacturer, shall form a safe system.

Plasina tips, which for technical reasons cannot be protected against direct cantact, shall be
cons|dered sufficiently protected for normal use and SINGLE-FAULT CONDITION.if the follqwing
requirements are fulfilled:

a) when no arc current is present:

—

He voltage between the plasma tip and the workpiece and/or earth is not higher thah the
values givenin 11.1.1,

ot
the PLASMA CUTTING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE in accordance
wlith Clause 13,
and

b) for manual systems, when an arc current is_préesent:

the sides of a plasma tip cannot be touched by the standard test finger in accordancg with
IEC 60529 when it is placed on a flat surface with its centre line perpendicular to it,
ot

the DC LOAD VOLTAGE between*the plasma tip and the workpiece and/or earth is not hjgher
than values given in 11.1.1.

NOTE| A single-fault is an abnormal condition resulting from the electrode being in contact with the plaspa tip
becaupe of missing insulatorsg sticking of the plasma tip to the electrode, conductive material between plasma tip
and electrode, wrong parts, 1e0se parts, electrode abrasion, parts inserted incorrectly, excessive load or indorrect
gas flow.

Confprmity shall be.tested in accordance with 11.1 and by simulating a torch fault and testing
in actordance with Clause 13. The torch shall be tested in accordance with IEC 60974-7.

6.3.5 Movable coils and cores

If mdvable caoils or cores are used to adjust the WEIDING CURRENT the construction shall be

such that the prescribed CLEARANCES and CREEPAGE DISTANCES are maintained, taking into
account electrical and mechanical stresses.

Conformity shall be checked by operating the mechanism 500 times over its complete
movement between minimum and maximum at the rate specified by the manufacturer and by
VISUAL INSPECTION.

6.3.6 TOUCH CURRENT in fault condition

For CLASS | EQUIPMENT, the weighted TOUCH CURRENT in the case of an external protective
conductor failure or disconnection shall not exceed 14,1 mA peak except for equipment with
permanent connection by a reinforced protective conductor in accordance with IEC 61140.
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Equipment for permanent connection with a reinforced protective conductor may have a leakage
current up to 5 % of the RATED SUPPLY CURRENT per phase.

Conformity shall be checked using the configurations as shown in Annex N with measurement
network of Figure N.2 under the following conditions:

1)

2)
3)

the WELDING POWER SOURCE is:
— isolated from the ground plane;
— fully assembled and ready for use in the maximum configuration;

— supplied by the highest RATED SUPPLY VOLTAGE plus an appropriate working tolerance as

specified by the manufacturer, at least +10 % for any supply, except +6 % for:s
systems with 600 V or greater;

—| not connected to the protective earth except through measurement components;
the WELDING CIRCUIT is in the no-load condition;

nterference suppression capacitors shall not be disconnected.

NOTE|1 When the TOUCH CURRENT is close to the limit value, effects of interferénce suppression capa
tolerance are considered and special care is taken in measurement precision and calibration.

NOTE|2 Traditionally, TOUCH CURRENT was at its maximum at the highest supply veltage. Electronic WELDING H
SOUR(Es will not always provide maximum TOUCH CURRENT under this supply Jcondition. TOUCH CURRENT (

maxini

is proyided under the worst case operating condition.

7

7.1

Thermal requirements

Heating test

7.1.1 Test conditions

When placing the measuring devices, the,only access permitted shall be through openings
covef plates, inspection doors or easily'removable panels provided by the manufacturer
ventilation in the test area and the<measuring devices used shall not interfere with the ng
ventilation of the WELDING POWERISOURCE or cause abnormal transfer of heat to or from it.

The WELDING POWER SOURCE"iS operated at RATED SUPPLY VOLTAGE, with constant current
cycld time of (10 £ 0,2).min:

a)

b)

with the rated WELDING CURRENT (/,) at 60 % and/or 100 % DUTY CYCLE as appropriate

with the RATER'MAXIMUM WELDING CURRENT (/5,5x) @t the corresponding DUTY CYCLE.

If it i knownrthat neither a) nor b) gives maximum heating, then a test shall be made 3
setting within the rated range which gives the maximum heating.

Lipply

citors

OWER
an be

ized at the lowest voltage, i.e. maximum current draw, or under some.other condition. Electric shock profection

with
The
rmal

t the

In the case of a WELDING POWER SOURCE rated for AC tungsten inert-gas welding, an unbalanced
load could cause maximum heating. In this case, a test shall be carried out as given in Annex C.

The ambient temperature condition of 5.1 shall be fulfilled.

NOTE 1 This maximum heating is possible at the no-load condition.

NOTE 2 The tests, if relevant, follow each other without having the WELDING POWER SOURCE returned to the ambient
air temperature.
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7.1.2 Tolerances of the test parameters
During the last 60 min of the heating test in accordance with 7.1.3, the following tolerances
shall be met:
+10 .
a) LOAD VOLTAGE: 5 % of the appropriate CONVENTIONAL LOAD VOLTAGE;
o .
b) WELDING CURRENT: 5 % of the appropriate CONVENTIONAL WELDING
CURRENT;
c) |supply voltage: 15 % of the appropriate RATED SUPPLY VOLTAGE;
d) |engine speed: 15 % of the appropriate rated speed;
+10 .
e) |temperature: 5 K of the ambient temperature.
7.1.3 Duration of test
The heating test shall be carried out until the rate of the TEMPERATURE RISE does not exceed
2 K/H on any component for a period not less than 60 min.
7.2 | Temperature measurement
7.21 Measurement conditions

The emperature shall be determined at the midpoint of the load time of the last cycle as foll

a) fq
s

N

N
m

b) fq
7.2.2

The
wind

NOTE|

Bulb

r windings, by measurement of the resistance, or by surface or embedded temper
ENSOrs;

DTE 1 The surface temperature sensor method is not preferred.

DTE 2 In the case of windings ofilow resistance having switch contacts in series with them, the resi
easurement can give misleading.results.

r other parts, by surface temperature sensors.
Surface temperature sensor

temperature_is measured by a temperature sensor applied to accessible surfacg
ngs or other-parts in accordance with the conditions stipulated below.

1 Typical temperature sensors are thermocouples, resistance thermometers, etc.

thermometers shall not be used for measuring temperatures of windings and surfacs

OWS!:

ature

tance

bs of

[

Temperature sensors are placed at accessible spots where the maximum temperature is likely
to occur. It is advisable to locate the predictable hot spots by means of a preliminary check.

NOTE

2 The size and spread of hot spots in windings depend on the design of the WELDING POWER SOURCE.

Efficient heat transmission between the point of measurement and the temperature sensor shall
be ensured, and protection shall be provided for the temperature sensor against the effect of
air currents and radiation.
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7.2.3 Resistance
The TEMPERATURE RISE of windings is determined by the increase in their resistance and is
obtained for copper by the following formula:

_(235+1) (Ro — Ry)
Ry

ty —1g (t1—13)

where
t1 is the temperature of the winding at the moment when R, is measured (°C);

i the calculated temperature of the winding at the end of the test (°C);

~
N

g4 the ambient air temperature at the end of the test (°C);

=

if the initial resistance of the winding (Q);

=
N

iy the resistance of the winding at the end of the test (Q).

For gluminium, the number 235 in the above formula is replaced by the, humber 225.

The femperature ¢, shall be within £3 K of the ambient air température.

7.2.4 Embedded temperature sensor

The ftemperature is measured by thermocouples or other suitable temperature measpring
instryments of comparable size embedded at the hottest parts.

Thermocouples shall be applied directly to windings and coils. Any integrally applied insulation
on thie conductors themselves is not required-to be removed.

A thermocouple applied to the hottest point of a single layer winding is considered as
embgdded.

7.2.5 Determination of thelambient air temperature

The pmbient air temperature is determined by at least three measuring devices. Thes¢ are
spacgd uniformly around*the WELDING POWER SOURCE, at approximately one-half of its hieight
and 1 m to 2 m fromrits’surface. They are protected from draughts and abnormal heating} The
mearn value of thettemperature readings is adopted as the temperature of the ambient air

In th¢ case of forced air-cooled WELDING POWER SOURCES, a single measuring device is placed
wherg the-air enters the cooling system. The mean of the readings taken at equal interv%als of

time pufing the last quarter of the duration of the test is adopted as the ambient air temperature.

7.2.6 Recording of temperatures

Where possible, temperatures are recorded while the equipment is in operation and after
shutdown. On those parts where the recording of temperature is not possible while the
equipment is in operation, temperatures are taken after shutdown as described below.

Whenever a sufficient time has elapsed between the instant of shutdown and the time of final
temperature measurement to permit the temperature to fall, suitable corrections are applied to
obtain as nearly as practicable the temperature at the instant of shutdown. This can be done
by plotting a curve in accordance with Annex D. A minimum of four temperature readings is
taken within 5 min from shutdown. In cases where successive measurements show an
increasing temperature after shutdown, the highest value is taken.
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To maintain the temperature during the stopping period, precautions shall be taken to shorten
the stopping period of an engine-driven WELDING POWER SOURCE.

7.3 Limits of TEMPERATURE RISE
7.31 Windings, commutators and slip-rings

The TEMPERATURE RISE for windings, commutators and slip-rings shall not exceed the values
given in Table 7, regardless of the method of temperature measurement used.

Table 7 — Temperature limits for windings, commutators and slip-rings

Ciass oF Maximum Maximum TEMPERATURE RISE
INSPLATION temperature K
Windings Commutatofs
Surface Resistance Embedded and
temperature temperature slip-rings|
°C °C sensor sensor

1P5 (A) 150 55 60 65 60

1p0 (E) 165 70 75 80 70

1B0 (B) 175 75 80 90 80

1p5 (F) 190 95 105 115 90

1B0 (H) 210 115 125 140 100

2P0 (N) 230 130 145 160

Not determined

2P0 (R) 250 150 160 180
NOTH 1 Surface temperature sensor means that the temperature is measured with non-embedded sensors fat the
hotte$t accessible spot of the outer surface of the windihgs.
NOTHE 2 Normally, the temperature at the surface is the lowest. The temperature determined by resisfance
measjurement gives the average between all (femperatures occurring in a winding. The highest tempefature
occulfring in the windings (hot spot) can be measured by embedded temperature sensors.
NOTHE 3 Other classes of insulation having higher values than those given in Table 7 are available| (see
IEC g0085).

No pprt shall be allowed:to reach any temperature that will damage another part even thiough
that part might conform“to the requirements in Table 7.

Furthermore, fortests at other than 100 % DUTY CYCLE, the temperature occurring during any
full cycle shall not exceed the maximum temperatures given in Table 7.

Confpriity shall be checked by measurement in accordance with 7.2.

7.3.2 External surfaces

The TEMPERATURE RISE for external surfaces shall not exceed the values given in Table 8. Limits
of TEMPERATURE RISE are given for:

— an unintentional contact period of 1 s for enclosures,

— a contact period of 4 s for buttons and

— a contact period of 60 s for handles.
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Table 8 — Temperature limits for external surfaces
External surface Maximum TEMPERATURE RISE Burn threshold for contact
period?
K s
Uncoated metal enclosures 25 1
Painted metal enclosures 35 1
Plastic enclosures 45 1
Uncoated metal buttons 18 4
Painfedmmetatbuttorrs 22 %
Plastjc buttons 35 4
Meta| handles 10 60
Plasfjc handles 20 60
@ Informative values in accordance with ISO 13732-1.
For gngine-driven WELDING POWER SOURCES, the limits of Table 8 caf'be exceeded for surfaces

that

a) rg¢cognizable by appearance or function; or

b)
c)

q

NOTE
spark

Conf

7.3.3

The
temp

7.4

WELL
failurn

Conf
funct

re:

arked with the symbol IEC 60417-5041:2002-10; or
cated or guarded to prevent unintentional contact during normal operation.

Surfaces that are recognizable by appearance or fuhction include parts such as exhaust parts, sile
arrestors, or cylinder heads.

brmity shall be checked by measurement'in accordance with 7.2 and VISUAL INSPECTI

Other components

maximum temperature of other components shall not exceed their rated max
erature, in accordance with the relevant standard.

Loading test

jonal failure to the WELDING POWER SOURCE occur during the tests.

ncers,

mum

ING POWER SOURCES shall withstand repeated load cycles without damage or funcfional
e. This test can-be conducted on any WELDING POWER SOURCE that functions correctly.

brmity shall be checked by the following tests and by establishing that no damage or

Start

ng from the cold state, the WEILDING POWER SOURCE is loaded at the RATED MA

IMUM

WELD

ING CURRENT until one of the following occurs:

a) the THERMAL PROTECTION is actuated;

b) the maximum temperature limit of the windings is reached;

c) p

eriod of 10 min is reached.

Immediately after reset of the THERMAL PROTECTION in a), or after b) or c¢), one of the following

tests

is carried out.

1) In the case of a DROOPING CHARACTERISTIC WELDING POWER SOURCE, the controls are set to
provide RATED MAXIMUM WELDING CURRENT. It is then loaded 60 times with a short circuit
having an external resistance between 8 mQ and 10 mQ for 2 s, followed by a pause of 3 s.
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In the case of a FLAT CHARACTERISTIC WELDING POWER SOURCE, it is loaded once with
1,5 times the RATED MAXIMUM WELDING CURRENT at maximum available LOAD VOLTAGE for
15 s. For WELDING POWER SOURCES fitted with a protection device, which limits the WELDING
CURRENT to a value lower than 1,5 times the RATED MAXIMUM WELDING CURRENT, the test is
carried out at the maximum WELDING CURRENT available at corresponding LOAD VOLTAGE.

Immediately after test 1) or 2) is carried out, while equipment is still hot, the equipment shall be
checked in accordance with 6.1.5.

7.5

Comj y
damgge throughout the range of the engine-driven WELDING POWER SOURCE.

Confprmity shall be checked by VISUAL INSPECTION during

a)

b)
8

8.1

ahd

Commutators and slip-rings

Hg or

the heating test in accordance with 7.1

the loading test in accordance with item 1) or 2) of 7.4.
THERMAL PROTECTION

General requirements

An electrically powered WELDING POWER SOURCE shall<be*fitted with THERMAL PROTECTION |f the

DUTY|CYCLE at RATED MAXIMUM WELDING CURRENT is_lower than

a)

ot

b)

NOT

while f FLAT CHARACTERISTIC is generally used for metal inert/active gas welding.

If a

meet|the requirements of 8.2.to 8.7.

Confprmity shall be checked by VISUAL INSPECTION.

8.2

The
ope

3b % in the case of a DROOPING CHARACTERISTIC;

60 % in the case of a FLAT CHARACTERISTIC.

E| A DROOPING CHARACTERISTIC is generally used for manual metal arc welding and tungsten inert gas weglding,

WELDING POWER SOURCE s fitted with THERMAL PROTECTION, the THERMAL PROTECTION |shall

Construction

THERMAL\PROTECTION shall be designed to prevent alteration of the temperature setting or
ration:

Con ormity Snail be checKed Dy VISUAL INSPECTION.

8.3

The
ens

Location

THERMAL PROTECTION shall be permanently located within the WELDING POWER SOURCE to
ure that the heat transfer is reliable.

Conformity shall be checked by VISUAL INSPECTION.
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The THERMAL PROTECTION shall be able to operate, when the WELDING POWER SOURCE delivers
its RATED MAXIMUM WELDING CURRENT:

a) 100 times, in the case of a DUTY CYCLE of 35 % or higher

or

b) 200 times, in the case of a DUTY CYCLE lower than 35 %.

Conformity shall be checked with a suitable overload producing the required number of
consecutive interruptions of a circuit having the same electrical characteristics, especially

currg

After

8.5
The

The T
RATE
RATIN

Conf
WELD
PROT
Addit
the td

8.6
The

dropped below that of the CLASS\OF INSULATION given in Table 7.

Conf

8.7

WELL
PROT
THER
yello

nt and reactance, as the circuit in which the THERMAL PROTECTION is used.
this test, the requirements of 8.5 and 8.6 shall be met.

Operation

[HERMAL PROTECTION shall prevent the WELDING POWER SOURCE windihgs from exceg¢ding
the maximum temperature limits given in Table 7.

HERMAL PROTECTION shall not operate when the WELDING POWER SOURCE is loaded wi
D MAXIMUM WELDING CURRENT at the corresponding rated 'DUTY CYCLE indicated o
G PLATE.

brmity shall be checked during operation in accordance with 7.1, at RATED MAX
ING CURRENT, at ambient temperature condition‘ef 5.1 and without operation of the THE
FCTION. After that, the WELDING POWER SOURCE is overloaded in accordance with
ionally, if the temperature condition of 5.1 degs not give the maximum heating of wind
st shall be carried out at ambient temperature that gives the maximum heating of wind|

Resetting

[HERMAL PROTECTION shall not(reset automatically or manually until the temperature

brmity shall be checked*by operation and temperature measurement.

Indication

ING POWERsSOURCES fitted with THERMAL PROTECTION shall indicate that the THE
FCTION has~reduced or disconnected the WELDING POWER SOURCE output. Wher
MAL PROTECTION has an automatic reset, the indicator shall be either a yellow ligh
v flag within an aperture), or an alphanumeric display on the WELDING POWER SOURCE

h the
the

IMUM
RMAL
9.4.
ings,
ings.

has

RMAL
the
(or
wire
h the

—

feedTr or,-ancillary equipment showing symbols or words whose meanings are given i
Ut

instr

otion-manual
HORahRdaH-

Conformity shall be checked by VISUAL INSPECTION.

9 Abnormal operation

9.1

General requirements

A WELDING POWER SOURCE shall not breakdown and increases the risk of electric shock or fire,
under the conditions of operation of 9.2 to 9.5. These tests are conducted without regard to
temperature attained on any part, or the continued proper functioning of the WELDING POWER
SOURCE. The only criterion is that the WELDING POWER SOURCE does not become unsafe. These

tests

may be conducted on any WELDING POWER SOURCES that function correctly.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021 - 47 -

WELDING POWER SOURCES, protected internally by, for example, circuit-breaker or THERMAL
PROTECTION, meet this requirement if the protection device operates before an unsafe condition
occurs.

Conformity shall be checked by the following tests:

a) A layer of dry absorbent surgical type cotton is placed under the WELDING POWER SOURCE,
extending beyond each side for a distance of 150 mm.

b) Starting from the cold state, the WELDING POWER SOURCE is operated in accordance with 9.2
to 9.4.

c) Durirg-the—test—the—WELBH , other

aterials that ignite the cotton indicator.

d) Hollowing the test and not more than 5 min after the test, the WELDING POWER SOQURCE |shall
be capable of withstanding a dielectric test in accordance with 6.1.5 b).

9.2 | Stalled fan test

A WELDING POWER SOURCE, which relies on motor-driven fan(s) for conformity with the tegts of
Clausge 7, is operated at RATED SUPPLY VOLTAGE or RATED LOAD SPEED for a period of 4 h while
the fan motor(s) is(are) mechanically stalled and the WELDING POWER SOURCE operated gt the

outpuit condition of 7.1.

NOTE| The intention of this test is to run the WELDING POWER SOURCE with the fan stationary to check the safety of

both the fan and the WELDING POWER SOURCE.
9.3
The

Short circuit test

(VELDING POWER SOURCE is short circuited with~the torch and the welding cables normally

supplied by the manufacturer, or, if none are supplied, by a conductor 1,2 m in length anhd of

the cfoss-section given in Table 9.

NOTE| Cross sections for non-S| system are given in Table F.1.

The

VELDING POWER SOURCE at the<maximum output setting is connected to that RATED SUPPLY

VOLTAGE that produces the highest-RATED SUPPLY CURRENT at RATED MAXIMUM WELDING CURRENT.

The
as specified by the manufacturer.

BUPPLY CIRCUIT is protected-by external fuses or a circuit-breaker with the rating and| type

Table 9 - Cross-section of the output short-circuit conductor

RATED MAXIMUM WELDING CURRENT Minimum cross-section?
A mm?
Up to 199 25
200 to 299 35
300 to 499 50
500 and above 70
a8 See Annex F.

The WELDING POWER SOURCE shall not clear the supply fuse or circuit-breaker when short
circuited:

a) for 15 s in the case of a DROOPING CHARACTERISTIC;
b) three times for 1 s, within a period of 1 min, in the case of a FLAT CHARACTERISTIC.

The short circuit is then applied for 2 min or until the supply fuse or circuit-breaker clears.
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The supply voltage shall not decrease by more than 10 % during this test.

Mechanically driven WELDING POWER SOURCES are short circuited for 2 min at maximum output
setting and set for operation at RATED LOAD SPEED.

9.4 Overload test

The WELDING POWER SOURCE is operated for 4 h in accordance with 7.1.1 b) at 1,5 times the
corresponding DUTY CYCLE.

If the WEIDING POWER SOURCE is rated for more than 67 % DUTY cYcClI E this test is conducted at
100 % DUTY CYCLE.

If thel WELDING POWER SOURCE is provided with output regulating taps, those taps producing the
highgst supply current shall be used.

If the]DUTY CYCLE at the RATED MAXIMUM WELDING CURRENT is 100 %, the WELDING POWER SOURCE
shall|not be tested.

9.5 | Capacitors short circuit

Each| capacitor provided as part of a WELDING POWER SOURGE(and connected either acr¢ss a
SUPPLY CIRCUIT or across a winding of a transformer providing WELDING CURRENT shall not qause
the WELDING POWER SOURCE to exhibit hazardous electrical*breakdown or present risk of fijre in
event of a failure.

Confprmity shall be checked by the following test:

The WELDING POWER SOURCE is operated at 'no-load at its RATED SUPPLY VOLTAGE and with a
supply fuse or circuit-breaker rated up to but not more than 200 % of the RATED MAXIMUM SUPPLY
CURRENT with all or any of the capacitars“shorted until:

1) apy fuse or over-current devicé.\in the WELDING POWER SOURCE has operated; or
2) the SUPPLY CIRCUIT fuse orgircuit-breaker has cleared; or

3) the SUPPLY CIRCUIT components of the WELDING POWER SOURCE reach a steady [state
mperature, not higher than that allowed in 7.3.

—

If any undue heating or' melting becomes apparent, the WELDING POWER SOURCE shall conform
to th¢ requirements_of items a), c) and d) of 9.1.

Ther¢ shall be no leakage of liquid during any of the TYPE TESTS required by this document.

For |Tterference suppressmn capaC|tor class X and class Y, or capacitors having internal fusing
or a Circutt=orearet; this-testisnot lcquucu

10 Connection to the supply network

10.1 Supply voltage

WELDING POWER SOURCES shall be capable of operating at the RATED SUPPLY VOLTAGE +10 %.
This can give deviations from the RATED VALUES.

Conformity shall be checked by the following test:

The WELDING POWER SOURCE is connected to a CONVENTIONAL LOAD and adjusted to minimum
and maximum output. Each setting is tested at RATED SUPPLY VOLTAGE 10 %. Verify presence
of stable current flow in the WELDING CIRCUIT under these four conditions.
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10.2 Multi-supply voltage

WELDING POWER SOURCES which are designed to operate from different supply voltages shall be
fitted with one of the following:

a)
b)

c)

d)

e)

an internal voltage selection panel where the adjustment for the supply voltage is made by

links. A marking shall indicate the arrangement of links for each supply voltage;

an internal terminal box or panel in which the terminals are clearly marked with the supply

voltages;

a switch for tap selection which shall be fitted with an interlocking system which prevents

the switch being moved to an incorrect position. The interlocking system shall be adj

Isted

only by the use of a tool;

two supply cables, each fitted with a different plug, and a selector switch which ensureg
the pins of the plug not in use cannot become live;

al system to automatically configure the WELDING POWER SOURCE in accardance wit
Lpply voltage.

n

NOTE| WELDING POWER SOURCES can be fitted with an external indication of the supply, voltage selected.

Confprmity shall be checked by VISUAL INSPECTION and the following.tests.

In the case d), a selector switch is additionally tested in accordance with 10.8.

10.3| Means of connection to the SUPPLY CIRCUIT

Acceptable means of connection to the SUPPLY CIRCUIT ‘are one of the following:

a)
b)
c)

terminals intended for the permanent connection of flexible supply cables;
terminals intended for the connection of supply cables to a permanent installation;
appliance inlets fitted to the WELDING POWER SOURCE.

NOTE| This requirement can also be met by using terminals on a device such as a switch, contactor, etc.

The mmeans of connection to the SUPPLY CIRCUIT shall be chosen in accordance with the MAX

EFFE

the relevant standards or be“designed in accordance with Annex E.

Confprmity shall be checked by VISUAL INSPECTION.

10.4( Marking-ofiterminals

The ferminal for the external protective conductor shall be marked with the symbol
(IEC|60417-5019:2006-08).

5 that

h the

IMUM

CTIVE SUPPLY CURRENT I gpp@nd the maximum supply voltage and meet the requirements of

D

Optionally the following may be added:

a)

b)

the letters: PE
or

the twin colours: green and yellow.

Additionally, three-phase equipment terminals shall be clearly marked in accordance with
IEC 60445 or other relevant component standards. The identifying marking notation shall be
located on or adjacent to the corresponding terminal.

Conformity shall be checked by VISUAL INSPECTION.
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PROTECTIVE CIRCUIT

1 Continuity requirement

2021

The internal PROTECTIVE CIRCUIT shall be capable of withstanding currents likely to be
encountered in the case of a fault.

CLASS | WELDING POWER SOURCES shall have a suitable terminal, adjacent to the phase-
conductor terminals, dimensioned in accordance with Annex E and Table E.1, for the connection
of the external protective conductor. This terminal shall not be used for any other purpose (such
as for clamping two parts of the casing together).

On atd inside the WELDING POWER SOURCE, if there is a neutral-conductor terminal,.this
not ble in electrical contact with the terminal for the connection of the protective conductor.

Both
the ty
cond
yello

In so
the p

If the]
a wa
the p

Conf

The
was
INSPH

10.5.

A cu

appli
cond
cond

NOTE

inside and outside the WELDING POWER SOURCE, insulated protective condictors shall
vin colours green and yellow. If the WELDING POWER SOURCE is supplied withra flexible
Lictor supply cable, this shall have the protective conductor with the twin*colours gree
V.

e countries, the single colour green is also used to identify the protective conducto
rotective conductor terminal.

WELDING POWER SOURCE is fitted with a protective conductor, it shall be connected in
y that if the cable is pulled away from the terminals, the phase conductors break b
rotective conductor.

brmity shall be checked by VISUAL INSPECTION and the tests given in 10.5.2 and 10.5.

ethod of securing conductive parts to\the PROTECTIVE CIRCUITS, for example paint-pie
ers, paint-piercing screws or nonzpainted surfaces shall be considered during v
CTION.

2 TYPE TEST

rent of 200 % of the MAXIMUM EFFECTIVE SUPPLY CURRENT as given on the RATING PLA
ed from an enclosure part, that is likely to become live, through the external protd
Lctor terminal for’ayperiod of time given in Table 10, using the smallest external protd
Lictor size giveh in Table 11.

The wavefarm of the test current is not defined as long as the effective value is used for comparison.

Table 10 — Current and time requirements for PROTECTIVE CIRCUITS

shall

have
ulti-
and

r and

such

cfore

rcing
SUAL

TE is
ctive
ctive

Current Time
A min
Up to 30 2
31 to 60 4
61 to 100 6
101 to 200 8
Above 200 10
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Table 11 — Minimum cross-sectional area of the external protective copper conductor

Cross-sectional area of phase Minimum cross-sectional area of the
conductors supplying the equipment external protective copper conductor
S Sy
mm? mm?

S <16 N
16 < §<35 16
S§>35 S/2

During the test there shall be no melting of any metal, deterioration of the bond to the-WELDING
POWHR SOURCE, nor heating likely to cause a fire, nor shall the measured voltage drop from the

encldsure part to the terminal exceed 4 V RMS.

10.5.3 ROUTINE TEST

The

est is to verify the continuity of the PROTECTIVE CIRCUIT by injeéting a current of at|least

10 Alat 50 Hz or 60 Hz derived from a SELV source. The tests are(to-be made between the PE

terminal and relevant points that are part of the PROTECTIVE CIRCU|T. The test time is 1 s.

The
valugs given in Table 12:

10.6

measured voltage between the PE terminal and the points of test shall not exceed the

Table 12 — Verification of continuity*of the PROTECTIVE CIRCUIT

Minimum effective protective Maximum measured voltage drop
conductor cross-sectional area of the (values are given for a test current
branch under test of 10 A)
mm? v
1,0 3,3
1,5 2,6
2,5 1,9
4,0 1,4
>6,0 1,0

Cable anchorage

WELDINGPOWER SOURCES fitted with terminals for the connection of flexible supply cables|shall

be pllovided with a cable anchorage that relieves the electrical connection from strain.

The cable anchorage shall be so constructed that

a)

b)
c)
d)

e)
f)
g)

it is dimensioned for flexible cables having the range of cross-sectional area of conductor
as specified in Table E.1;

the method of anchorage can be easily recognized;
the cable can be easily replaced;

the cable cannot come into contact with conductive clamping screws of the cable anchorage
if these screws are accessible or in electrical contact with exposed conductive parts;

the cable is not retained by a metal screw which bears directly on it;
at least one part of the cable anchorage is securely fixed to the WELDING POWER SOURCE;

any screws that shall be loosened or tightened during cable replacement do not serve to fix
any other component;
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h) when fitted to a CLASS Il WELDING POWER SOURCE, it shall be made of insulating material or
so insulated that, if there is a cable insulation fault, no exposed conductive parts shall
become live.

Conformity shall be checked by VISUAL INSPECTION and by the following test.

A flexible supply cable, which has the minimum cross-sectional area of the conductor specified,
is connected at the point of connection to the equipment. The cable anchorage is fitted to the
cable and tightened.

It shall then not be possible to push the cable so far into the WELDING POWER SOURCE that either
the cpble itself or internal parts of the WELDING POWER SOURCE are likely to be damaged:

The ¢able anchorage is then loosened and retightened 10 times.

The ¢able is then subjected for 1 min to a pull as specified in Table 13 withodt‘jerking.

Table 13 — Pull
Nominal cross-sectional Pull
area of the conductor
mm? N
1,5 150
2,5 220
4,0 330
6 and above 440

At the end of the test, the cable shall not-have been displaced by more than 2 mm and the [ends
of thé conductors shall not have beennoticeably displaced in the terminals. To measurg the
displpcement, prior to the test, a_mark is provided at a distance of 20 mm from the ¢able
anchprage on the cable with the.cable in the stressed condition.

After|the test, the displacement of this mark in relation to the cable anchorage is measpred,
with the cable in the stressed condition.

During the test, nolvisible damage (for example nicks, cuts or tears in the sheath) shall be
causgd to the cable.

The fest is.then repeated with the maximum cross-sectional area of the conductor specifi¢d.

10.7 | ‘Inlet openings

Where the supply cable passes through metallic parts, it shall be provided with a bushing of
insulating material, or the openings shall be smoothly rounded with a radius of at least 1,5 mm.

Conformity shall be checked by VISUAL INSPECTION.

10.8 SuPPLY CIRCUIT on/off switching device

Where a built-in SUPPLY CIRCUIT on/off switching device (for example switch, contactor or circuit-
breaker) is provided, this shall:
a) switch all ungrounded mains conductors, and
b) plainly indicate whether the circuit is open or closed, and
either
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c) be rated as follows:
— voltage: not less than the values given on the RATING PLATE,
— current: not less than the highest effective supply current as given on the RATING PLATE,
or

d) be suitable for this application.

Conformity shall be checked by VISUAL INSPECTION; for c) in accordance with other relevant
standards, and for d) by the following tests.

For the fnefe, the-SURRLY-CIRCUITF-onloff c\uifr\hing devices-can-be-mounted-externalto-the-power

sourge.

A WELDING POWER SOURCE is connected for the RATED SUPPLY VOLTAGE that corresponds tp the
RATEP MAXIMUM SUPPLY CURRENT and, in addition for CLASS | EQUIPMENT, a fuse-0f,10 A t0|20 A
is plgced

il the case of an earthed SUPPLY CIRCUIT, in the protective earth connection;

r the case of an unearthed SUPPLY CIRCUIT, between a phase conductor and the PROTECTIVE
C|RCUIT.

Durinjg the tests, the supply voltage shall be maintained at notdess than at the RATED VALUYE.

Over|oad: The output of the WELDING POWER SOURCE is&hort-circuited in accordance with 9.3.
The gwitching device is operated for 100 cycles at thefate of 6 cycles/min to 10 cycles/mir with
a minfimum on-time of 1 s.

A swjitching device shall not be tested if its RATED VALUE exceeds twice the RATED MAXIMUM
SUPPLY CURRENT of the WELDING POWER SOURCE.

Endurance: The output is connected to,aCONVENTIONAL LOAD and adjusted to produce the fated
WELDING CURRENT at 100 % DUTY CYELE. The switching device is operated for 1 000 cycleg at a
rate ¢f 6 cycles/min to 10 cycles/min with a minimum on-time of 1 s.

A WELDING POWER SOURCE with more than one RATED SUPPLY VOLTAGE is also tested at the fated
maximmum supply voltage:

Therg¢ shall be no €lectrical or mechanical failure and, in addition for CLASS | EQUIPMEN[, no
clearjng of the fuse.

NOTE| A compenent having demonstrated that it passes these tests can be used in other similar applicationy if the
other fequirements are equal or less.

10.9 | ‘Supply cables

When supply cables are attached to the WELDING POWER SOURCE, they shall:

a) be suitable for the application and meet national and local regulations;
b) be dimensioned in accordance with the MAXIMUM EFFECTIVE SUPPLY CURRENT /4 ¢f;

and
c) have a length of at least 2 m as measured from the exit point of the enclosure.

Conformity shall be checked by VISUAL INSPECTION.

NOTE Examples of local regulations are given in the Bibliography, e.g. EN 50525-2-21, Electrical code NFPA 70
(SE, SO, ST, STO or other extra hard usage cable) or CSA C22.1. PVC insulation has been proven not suitable for
the application.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

- 54 — IEC 60974-1:2021 © |IEC

10.10 Supply coupling device (attachment plug)

2021

If a supply coupling device is provided as a part of the arc welding equipment, its RATED VALUES

shall

be not less than:

a) the rated current of the fuse required to comply with the tests specified in 9.3 regardless of
whether or not a SUPPLY CIRCUIT switch is incorporated;

b) the MAXIMUM EFFECTIVE SUPPLY CURRENT /4.

For supply networks up to 125 V, the rated current shall, additionally, not be less than either ¢)

or d)

c) 7

d) 7
(¢

Furth

NOTE

Conf
11 (
1.1

111

If the
Clau

a) D

b) AC 68 V peak and 48 V RMS.

Such

Conf
simu

1.1

If the

1 RATED NO-LOAD VOLTAGE for use in environments with increased risk

J2 RATED'NO-LOAD VOLTAGE for use in environments without increased risk

D % of the RATED MAXIMUM SUPPLY CURRENT for equipment incorporating a supply swi

D % of the supply current measured with the output short-circuited at maximumesettin
quipment not incorporating a supply switch.

ermore, the coupling device shall be suitable for industrial purposes.

Example of coupling devices suitable for industrial purposes can be found in IEC*60309-1.

brmity shall be checked by VISUAL INSPECTION, measurement and’ calculation.

Dutput
RATED NO-LOAD VOLTAGE
of electric shock

WELDING POWER SOURCE is not fitted with a HAZARD REDUCING DEVICE in accordance
e 13, the RATED NO-LOAD VOLTAGE shall not exceed:

C 113 V peak;

WELDING POWER SOURCES may be marked with symbol 84 of Annex L .
ation in accordance with 11.1.5.

of-electric shock

WELDING POWER SOURCE is not fitted with a HAZARD REDUCING DEVICE in accordance

40 L1 [T 4 !
CIaUQU o, UTC RATED NU=-LUADU VULTAGE SITdIT TTOU ©TATUCCU

a) DC 113V peak;
b) AC 113V peak and 80 V RMS.

Conformity shall be checked by measurement in accordance with 11.1.5.

11.1.

3 RATED NO-LOAD VOLTAGE for the use with mechanically held torches with
increased protection for the operator

The RATED NO-LOAD VOLTAGE shall not exceed

a) DC 141V peak;
b) AC 141 V peak and 100 V RMS.

ch;
g for

with

brmity shall be checked by measurement and by analysis of the circuit and/or by failure

with
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These values may only be used if the following requirements are fulfilled:

1) the torch shall not be hand-held;
2) the NO-LOAD VOLTAGE shall be switched off automatically when the welding is stopped;

and

3) the protection against direct contact with live parts shall be given by:

a minimum degree of protection of IP2X,
or
a HAZARD REDUCING DEVICE (see Clause 13).

Conf
VISU/

1.1

The

Conf
VISU/
resis

A RA
requi

a) T

0
C
b) T
C

c) T
P
The

Such

Conf
minin

111

J4 RATED NO-LOAD VOLTAGE for special processes for example plasma cutting

J5 Additional requirements

L INSPECTION.

RATED NO-LOAD VOLTAGE shall not exceed 500 V peak DC.

L INSPECTION, except that the series combination of the 200_Q2 fixed and 5 kQ va
fors can be replaced by a fixed resistance of 5 kQ.

TED NO-LOAD VOLTAGE exceeding 113 V peak DC can only be used if the follg
rements are fulfilled.

hese PLASMA CUTTING POWER SOURCES with their corresponding torches shall prever
utput of NO-LOAD VOLTAGE if the torch is disassembled or disconnected from the pL
UTTING POWER SOURCE.

he NO-LOAD VOLTAGE shall be less than'68 V peak not later than 2 s after the CON
IRCUIT (for example start switch) is opened.

he voltage between the tip of the~torch and the workpiece or earth shall be less than
eak not later than 2 s after both-pilot and main arcs are extinguished.

onditions for complying.with these requirements shall be given in the instructions.
PLASMA CUTTING POWER SOURCES may be marked with the symbol 84 of Annex L.

brmity shall be~checked by measurement by meter or oscilloscope in parallel with
hum resistanee.

The

ATED NO-LOAD VOLTAGE at all possible output settings shall not exceed the values giv

brmity shall be checked by measurement in accordance with 11.1.5, by operation ar|7d by

brmity shall be checked by measurement in accordance with 117.5, by operation and by

iable

wing

t the
ASMA

TROL

68 V

5 kQ

en in

11.1.

10 TT.T.4, summarized In Iable T4.

During measurement, the actual supply voltage shall not vary from the RATED SUPPLY VOLTAGE
by greater than +6 %. If the NO-LOAD VOLTAGE varies with supply voltage, then for a variation of
supply voltage greater than 1 %, the NO-LOAD VOLTAGE shall be linearly corrected in
accordance with the actual supply voltage.
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Table 14 — Summary of allowable RATED NO-LOAD VOLTAGES

Subclause

Working conditions

RATED NO-LOAD VOLTAGE

11.1.1

ENVIRONMENT WITH INCREASED RISK OF ELECTRIC
SHOCK

DC 113 V peak
AC 68 V peak and 48 V RMS

11.1.2

Environment without increased risk of electric
shock

DC 113 V peak
AC 113 V peak and 80 V RMS

11.1.3

Mechanically held torches with increased
protection for the operator

DC 141V peak
AC 141V peak and 100 V RMS

11.1.4

Plasma cutting

DC 500 V peak

WELDING POWER SOURCES shall be

a) designed to ensure that the output voltages given in Table 14 are not exceeded in the ¢vent

of

of failure of any component (for example, open circuit or short circuit failune)

b) fitted with a protection system, which switches off the voltage at the'‘output terminals Within

0,3 s and shall not be reset automatically.

Thesge values are not applicable to voltages for arc striking or_arc stabilizing that could be

supefimposed.

Confprmity shall be checked by measurement and by-atalysis of the circuit and/or by failure

simulation.

11.1)6 Measuring circuits

For measuring RMS values, a true RMS*meter shall be used together with a resistpr of

(5 £ 0,25) kQ, connected across the WELBING CIRCUIT terminals as shown in Figure 5.

Key

o

0, H sk

O,

IEC

UO NC-toAD-votFACE

V True RMS voltmeter

Figure 5 — Measurement of RMS values

To obtain reproducible measurements of peak values, omitting impulses which are not

dangerous, a circuit as shown in Figure 6 shall be used.
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0,2 kQ

= 10 nF = 6,8 uF (V)

0-5 kQ

=
o N S I

Key

Uy NG

V Vditmeter
1 Dipde 1N4007 or similar

The
poss
resis

The folerance of the component values in the measurement circuit shall not exceed +5 %

For the TYPE TEST, the rheostat is varied from 0<®'to 5 kQ in order to obtain the highest

value

repeated with the two connections to the measuring apparatus reversed.

The
deter]
TEST

11.2
11.2.
I up
I, ov
11.2.
I up

/=2

-LOAD VOLTAGE

Figure 6 — Measurement of peak values

oltmeter shall indicate mean values. The measurement range chosen shall be as ne
ble to the actual value of the NO-LOAD VOLTAGE. The-voltmeter shall have an int
ance of at least 1 MQ.

of the voltage measured with these_lgads of 200 Q to 5,2 kQ. This measuremg

heostat resistance and connection-that produces the highest value of the voltage ca
mined during the TYPE TEST. This resistance and lead polarity can be used for the RO

TYPE TEST values of the CONVENTIONAL LOAD VOLTAGE

1 Manual metaharc welding with covered electrodes
to 600 A: U= (20+0,041,)V

er 600 A: U, =44 V

2 Tungsten inert gas

t0600 A: U, =(10+0,041,)V

ar as
ernal

peak

nt is

n be
UTINE

I, over 600 A: U, =34V

11.2.
I up

3 Metal inert/active gas and flux cored arc welding
to 600 A: U, =(14+0,051,)V

I, over 600 A: U, =44V

11.2.
I, up

4 Submerged arc welding
to 600 A: U, =(20+ 0,04 1,) V

I, over 600 A: U, =44V
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11.2.5 Plasma cutting

I, up to 170 A: Uy,=(80+0,41,)V
I, between 170 A and 500 A: U, = (131 +0,11,) V
I, above 500 A: U, =181V

For plasma cutting, the manufacturer can specify additional LOAD VOLTAGES as determined
under typical cutting conditions.

NOTE The manufacturer-specified LOAD VOLTAGE is used due to the nature of the plasma process. Factors that can

influe

ce the voltage at which satisfactory performance occurs include the interaction of the plasma torch

sign,

recom
11.2.
I, up
I ov
11.2.
I up
I, ov

For
unde

NOTE
influer
recom|

11.2.

Thro
capa

(Uyp)

Conf

11.3

A sw

outpdit from théWELDING POWER SOURCE shall have an endurance suitable for the applicat

Conf

Imended plasma gas, and standoff distance.

6 Plasma welding
to 600 A: U, =(25+0,041,)V

er 600 A: Uy, =49V

7 Plasma gouging
to 300 A: U, =(100+0,41,)V

er 300 A: U, =220V

lasma gouging, the manufacturer can specify additiohal LOAD VOLTAGES as detern
I typical gouging conditions.

The manufacturer-specified LOAD VOLTAGE is used due, tosthe nature of the plasma process. Factors th
ce the voltage at which satisfactory performance occurs' include the interaction of the plasma torch d
Imended plasma gas, and standoff distance.

8 Additional requirements

ple of delivering CONVENTIONAL-WELDING CURRENTS (/;) at CONVENTIONAL LOAD VOLT
n accordance with 11.2.1 to(11.2.7.

brmity shall be checked“by sufficient measurements (see Annex H).

Mechanical switching devices used to adjust output

tch, contacter; circuit-breaker or other control device used to adjust or control the le

DrmityyShall be checked by the following test.

nined

at can
lesign,

ighout its range of adjustment, the€lectrically powered WELDING POWER SOURCES shall be

AGES

el of
on.

The device is installed in a test WELDING POWER SOURCE and subjected to 6 000 cycles of
operation over the complete range of mechanical movement with the output at the no-load
condition. If the device is in the SUPPLY CIRCUIT, the WELDING POWER SOURCE is operated at the
highest RATED SUPPLY VOLTAGE. Check that no electrical or mechanical failure of the device or
damage to the WELDING POWER SOURCE OcCcCurs.

NOTE A component having demonstrated that it passes these tests can be used in other similar applications, if the
other requirements are equal or less.
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11.4
11.4.

WELDING CIRCUIT connections

1 Protection against unintentional contact

WELDING CIRCUIT connections, with or without welding cables connected, shall be protected
against unintentional contact by persons or by metal objects, for example vehicles, crane hooks,

etc.

Examples of how such protection can be afforded.

b) A

Conf

11.4.

Unco

NOTE|

Conf

11.4.
Whe

roundled with a radius of at least 1,5 mm.

Conf

11.4.

All w
inter

Weld

othel|.

Conf

11.4.

Conn

hinged cover or a protective guard is provided.

Drmity shall be checked by VISUAL INSPECTION.

2 Location of coupling devices

Coupling devices fitted with an automatic closing device can have their openings tilted upwards.

Drmity shall be checked by VISUAL INSPECTION.

3 Outlet openings

e welding cables pass through metallic parts, the ‘edges of the opening shall be smg

Drmity shall be checked by VISUAL INSPECTION.

4 Three-phase multi-operator :welding transformer

onnection within the WELDING POWER SOURCE.

ing output connections of the same phase shall all be marked in the same way as

Drmity shall be checked by VISUAL INSPECTION.

5 Marking

vered coupling devices shall be located so that their openings areinét tilted upwards|

othly

blding output connections intended to be connected to the workpiece shall have a compmon

each

so id

bntified.

ections designed specifically for attachment to the workpiece or to the electrode shTII be

For DC WELDING POWER SOURCES, the polarity shall be clearly marked, either on the welding
output connections or on the polarity selector. This requirement is not relevant for PLASMA
CUTTING POWER SOURCES.

Conformity shall be checked by VISUAL INSPECTION.

11.4.

6 Connections for plasma cutting torches

The torch shall be connected to and disconnected from the PLASMA CUTTING POWER SOURCE:

a) within the PLASMA CUTTING POWER SOURCE, by use of a tool, by screws or coupling devices;

or


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

- 60 - IEC 60974-1:2021 © IEC 2021

b) on the PLASMA CUTTING POWER SOURCE, by a coupling device which is:
1) designed to avoid connection of incompatible torches
or
2) operated by use of a tool.

When the coupling device is disconnected, no voltage higher than the limits of SELV accessible
to the operator shall be present.

Conformity shall be checked by VISUAL INSPECTION and measurement.

11.5| Power supply to external devices connected to the WELDING CIRCUIT

When a WELDING POWER SOURCE supplies electrical power to an external device ‘iaclud|ng a
conngction to the WELDING CIRCUIT, such power shall be supplied by one of the following:
a) the WELDING CIRCUIT;

b) a| safety isolating transformer in accordance with IEC 61558-2-6 tof equivalent mleans
incorporated in the WELDING POWER SOURCE;

c) ap isolating transformer in accordance with IEC 61558-2-4 with-a’rated secondary voftage
up to 120 V RMS if all exposed conductive parts of the external device, as recommended
by the manufacturer, are connected to the protective earth conductor that is protg¢cted
against the WELDING CURRENT, for example by a current sensing relay or by insulation ¢f the

r¢levant metal parts, for example by an enclosure.

Extennal devices include wire feed units, arc striking™and stabilizing devices, torches, $eam
trackers or other devices containing a connection {o_ the WELDING CIRCUIT.

Confprmity shall be checked by VISUAL INSPEEGTION and fault simulation.

11.6| Auxiliary power supply

whiclh are not a part of the WELDING CIRCUIT (for example for lighting, external cooling syistem
or elgctric tools), these auxiliary-“circuits and accessories shall comply with the standardg and
regulations relating to the use/of these external devices.

In thI case of WELDING POWER SOURCES designed to supply electrical power to external deyices

The WELDING cIRcUIT shall be isolated from such SUPPLY CIRCUITS in accordance with 6.2.4 and
6.3.2.

Near|the socket:oOutlet of the auxiliary power supply, the available current, voltage, DUTY QYCLE
if lesp than 100 %, AC or DC and the status of the neutral (for example earthed or unearthed)
as appropriate, shall be clearly and indelibly marked.

Conformity shall be checked by VISUAL INSPECTION during the tests in accordance with 6.1.4,
6.1.5, 6.2.4 and 6.3.2 and by rubbing the marking in accordance with 15.1.

11.7 Welding cables

If a WELDING POWER SOURCE is supplied with welding cables, they shall meet the requirements
of IEC 60245-6 or meet national and local regulations.

If a PLASMA CUTTING POWER SOURCE is supplied with welding cables, they shall meet the current
and NO-LOAD VOLTAGE ratings suitable for the application and meet national and local
regulations.

NOTE 1 Example or local regulations are given in the Bibliography, e.g. EN 50525-2-81:2011. Additional information
about the current carrying capability of welding cables can be found in EN 50565-1:2014.
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NOTE 2 PVC insulation has been proved not suitable for the application and is not recognised in welding cable
product standards of IEC or CENELEC.

NOTE 3 The rated voltage of welding cables complying with IEC 60245-6 is typically not suitable for plasma cutting
applications.

12 CONTROL CIRCUITS

12.1

General requirement

All inputs and outputs of CONTROL CIRCUITS shall be tested at the maximum load as specified by

the n

nanufacturer. REMOTE CONTROL CIRCUITS can be tested without connection to the p

ower

sourq
Conf

12.2

A co
LOAD
SUPP

a) irn
b) ir

c) i

NOTE

Conf

12.3

The
exce
PROT

NOTE

Conf

13 H

e, provided that the power source can be simulated.
brmity shall be checked by measurement or analysis, as appropriate.

Isolation of CONTROL CIRCUITS

VOLTAGE in accordance with 11.1.1, and that is separated from¢the WELDING CIRCUIT
| Y CIRCUIT shall be:

sulated from the SUPPLY CIRCUIT by double or REINFORCED,INSULATION,

sulated from all other circuits having a voltage higher than the allowable NO-LOAD voU
accordance with 11.1.1 (e.g. auxiliary power SUPRLY*CIRCUITS, plasma cutting circu
puble or REINFORCED INSULATION, and

sulated from the WELDING CIRCUIT having a.veéltage lower than the allowable NO-
OLTAGE in accordance with 11.1.1 by BASIC/NSULATION.

Example of insulation configuration for CLASS\/EQUIPMENT is given in 6.1.1.

brmity shall be checked by measurement or analysis, as appropriate.

WORKING VOLTAGES of remote) CONTROL CIRCUITS

ed 50 V AC or 120 V ripple free DC between conductors, or between any conducto
ECTIVE CIRCUIT, under normal operating conditions and after a single fault.

WORKING VOLTAGE jrequirements for local or wide area computer networks are contained in IEC 60950

brmity shall be checked by measurement or analysis, as appropriate.

1AZARD REDUCING DEVICE

13.1

NTROL CIRCUIT that leaves the enclosure that has a voltage lower,than the allowabl¢ No-

and

TAGE
t) by

LOAD

VORKING VOLTAGES in REMOTE CONTROL CIRCUITS that are designed to be handheld shall not

and

General requirements

A HAZARD REDUCING DEVICE shall reduce the severity of the electric shock that can originate from
NO-LOAD VOLTAGES exceeding the allowable RATED NO-LOAD VOLTAGE for a given environment.

Type

s of HAZARD REDUCING DEVICES are given in 13.2.

Requirements are given in Table 15.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

- 62— IEC 60974-1:2021 © IEC 2021

Table 15 — HAZARD REDUCING DEVICE requirements

Unreduced NO-LOAD VOLTAGE in Reduced NO-LOAD VOLTAGE in Operating time
accordance with subclause accordance with subclause
s
Between 11.1.3 and 11.1.2 11.1.1 0,3
Between 11.1.2 and 11.1.1 11.1.1 2
For DC WELDING POWER SOURCE above 113 V, an operating time of 0,3 s is required.

13.2| Types of HAZARD REDUCING DEVICES
13.2[1 Voltage reducing device

A voltage reducing device shall have automatically reduced the RATED NO-LOAD!VOLTAGH to a
level|lnot exceeding the values of 11.1.1 at the moment the resistance of thefexternal WELDING
CIRCUYIT exceeds 200 Q. The operating time is specified in Table 15.

Such| WELDING POWER SOURCES may be marked with the symbol 84 of'Annex L.

Confprmity shall be checked by connecting a variable load resistor across the welding output
conngctions of the WELDING POWER SOURCE. Voltage measurements and operating tim¢ are
taken while the resistance is being increased.

13.22 Switching device for AC to DC
A swliitching device for AC to DC shall have automatically switched the rated AC NO-LOAD
VOLTAGE to a rated DC NO-LOAD VOLTAGE not exgeeding the values givenin 11.1.1 at the moment

the rgsistance of the external WELDING CIRCUITexceeds 200 Q. The operating time is spe¢ified
in Taple 15.

Such| WELDING POWER SOURCES can be marked with the symbol 84 of Annex L.
Confprmity shall be checked inlaccordance with 13.2.1.

13.3| Requirements for'HAZARD REDUCING DEVICES
13.3[1 Disabling the”"HAZARD REDUCING DEVICE

The fesign shall\be such that the operator cannot disable or by-pass the HAZARD REDUCING
DEVIGE without\the use of a tool.

Confprmity’ shall be checked by VISUAL INSPECTION.

13.3.2 Interference with operation of a HAZARD REDUCING DEVICE

REMOTE CONTROLS, as specified by the manufacturer, and arc striking or arc stabilizing devices
of the WELDING POWER SOURCE shall not interfere with the proper functioning of the HAZARD
REDUCING DEVICE, i.e. NO-LOAD VOLTAGE limits shall not be exceeded.

Conformity shall be checked by repeating the tests of 13.2.1 with any of the devices that could
interfere with the operation of the HAZARD REDUCING DEVICE.

13.3.3 Indication of satisfactory operation

A reliable device, for example a signal lamp, shall be provided which indicates that the HAZARD
REDUCING DEVICE is operating satisfactorily. Where a signal lamp is used, it shall light when the
voltage has been reduced or changed to DC.
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Conformity shall be checked by VISUAL INSPECTION during the test in accordance with 13.1.

13.3.

4 Fail to a safe condition

If the HAZARD REDUCING DEVICE fails to operate in accordance with 13.1, the voltage at the output
terminals shall be reduced to a level not exceeding 11.1.1 in accordance with Table 15 and

shall

not be reset automatically.

Conformity shall be checked by simulating a fault of the HAZARD REDUCING DEVICE and measuring

the ti

me to reach a safe condition after failure of the HAZARD REDUCING DEVICE.

14 IJIIechanicaI provisions

14.1

General requirements

Equipment shall be constructed and assembled so that it has the strength and'rigidity nece

to wi
of el

pctric shock or other hazards whilst maintaining the minimumA GLEARANCES requ

Equipment shall be provided with a case or cabinet that encloses all live and hazardous m

parts
encld

a) s
b) o

After
of thi
this ¢

Acce

injury.

Conf
14.5.

14.2
14.2.
Non-

circu
IEC ¢

Conf

(such as pulleys, belts, fans, gears etc.) except that the (foHowing shall not be
sed:

Lpply, control and welding cables;

utput terminals for the connection of welding cables:

the tests in accordance with 14.2 to 14.5, the equipment shall comply with the provi
s document. Some deformation of the structural parts or enclosure is permitted pro
oes not reduce the level of safety protection.

5sible parts shall have no sharp edges, rough surfaces or protruding parts likely to g

brmity shall be checked by VISUAL INSPECTION after meeting the requirements of 14

Enclosure
1 Enclosure materials

metallic matetials intended to protect from contact with live parts, except welding and §
ts, shallk<have a flammability classification of V-1 or better in accordance
0695-11+10.

bsary

hstand the normal service to which it is likely to be subjected, without'increasing the risk

ired.
bving
fully

5ions
ided

ause

.2 to

SELV
with

brinity is checked by inspection of non-metallic materials specification.

14.2.

2 Enclosure strength

The enclosure, including air louvers, shall withstand an impact energy of 10 Nm in accordance
with Annex I.

Handles, push buttons, adjustment dials etc. shall not be tested with the pendulum hammer.

Alternatively, the enclosure can be constructed of sheet metal with a minimum thickness in
accordance with Annex J.

Conformity shall be checked in accordance with a) or b) below.
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a) By an impact test using a pendulum impact hammer in accordance with 1.1 or using a free
fall weight in accordance with 1.2 or equivalent means as follows:

1
2
3

4

) one sample is tested,;
) the WELDING POWER SOURCE is not energized during the test;

) select one impact point on each side, where risk of electrical shock or malfunction is

highest;
) apply three impacts to selected impact points.

b) By measurement of the thickness of the sheet metal.

14.3
14.3.
If me
lifting

of a s

a) F
b

b) F

If on

—Handting-means
1 Mechanised handling

ans for mechanical handling are provided (for example eyelet or lug) for the purpo
tatic pull with a force calculated from the mass of the assembled equipmént as follo

or equipment with a mass of up to 150 kg, a force calculated from”10 times the mass
e used.

or equipment with a mass of greater than 150 kg, a force caleulated from four time

nmass or at least 15 kN shall be used.

y a single lifting means is provided, it shall be designed so that a torque applied d

lifting cannot cause it to be loosened.

Confprmity shall be checked by VISUAL INSPECTION-and by the following test.

The

quipment is fitted with all the associated'attachments, (excluding gas cylinders, sep

trailefs, carts and wheel undercarriages) thatare likely to be installed and, in the case of en

driveh WELDING POWER SOURCES, completely serviced and ready for operation. The equip|

is arlchored rigidly at its base and.a chain or cable is attached to its lifting mean

reco

mended by the manufacturer,;cand an upward force is then exerted continuously for

If twq or more lifting means are\provided, the chains or cables are arranged so that the fo

equa

14.3.

If mejans for manual°‘handling are provided for lifting or carrying (for example handles, str|

|Ily shared between them-and is applied at an angle not greater than 15° to the vertic

2 Manual handling

thes¢ shall belcapable of withstanding the mechanical stress of a static pull with a
calcylated fram the mass of the assembled equipment as follows.

A for

behCalculated from four times the mass or at least 600 N shall be used.

se of

an assembled equipment, these shall be capable of withstanding the mechanical stress

VS.

shall

5 the

uring

arate
gine-
ment
5, as
10 s.

ceis
al.

aps),
force

Conformity shall be checked by VISUAL INSPECTION and by the following test.

The equipment is fitted with all the associated attachments, (excluding gas cylinders, separate
trailers, carts and wheel undercarriages) that are likely to be installed. The equipment is
anchored rigidly at its base and a chain or cable is attached to its handles or strap, as
recommended by the manufacturer, and an upward force is then exerted continuously for 10 s.

14.4

Drop withstand

Equipment shall be capable of withstanding a drop test. For this test, the equipment shall be
equipped with all the associated attachments, cooling liquid and filler wire (excluding gas
cylinders, separate trailers, carts and wheel undercarriages, unless these items are standard
equipment and permanently affixed) that are recommended to be installed.
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The heights for the drop test shall be as follows:

10

a) equipment with a mass of up to 25 kg shall withstand a drop of 250 N o Mm;

10

b) equipment with a mass of greater than 25 kg shall withstand a drop of 100 N mm.

0]

NOTE 1 Mass of equipment includes mass of associated attachments, cooling liquid and filler wire.

Conformity shall be checked by dropping the equipment three times on a hard and rigid surface.

ThiS tGOt I'O U allauycd that d dl’ffclcllt bUttUlll CdyG Uf thc GLIUI"JIIICII: I’O otluu;\ cauh tl’ e it
drops.

NOTE|2 In practice, one corner will touch the impact surface first.

Engine-driven WELDING POWER SOURCES shall be filled up and be ready for immediate use

14.5| Tilting stability

Equipment in its most unstable position shall not topple over when.tilted up to 10°. AuXiliary
itemg as specified by the manufacturer in accordance with the type of the equipment su¢h as
gas dylinders, wire feed unit or cooling device could affect the stability, and these shall be faken
into account.

If thg manufacturer specifies other auxiliary items, sg that the requirement of this subclause
cannpt be met, then instructions shall be provided for/anchorage or other means as necespary.
Confprmity shall be checked by the following test:

The ¢quipment is placed on a plane and tilted from the horizontal level.

15 RATING PLATE

15.1| General requirements

A clgarly and indelibly.marked RATING PLATE shall be fixed securely to or printed on |each
WELDING POWER SOURCE)

NOTE| The purposétef'the RATING PLATE is to indicate to the user the electrical characteristics, which enables the
compdrison and _correct selection of WELDING POWER SOURCES.

Confprmity~shall be checked by VISUAL INSPECTION and by rubbing the marking by hand fof 15 s
with | pieee of cloth soaked with water and again for 15 s with a piece of cloth soaked with

petraledm spirit.

After this test, the marking shall be easily legible. It shall not be easy to remove the RATING
PLATE and it shall show no curling.

15.2 Description

The RATING PLATE shall be divided into sections containing information and data for the

a)

identification;

b) welding output;

c)

energy supply.

The arrangement and sequence of the data shall comply with the principle shown in Figure 7
(for examples, see Annex K).
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The dimensions of the RATING PLATE are not specified and can be chosen freely.

It is permissible to separate the above sections from each other and affix them at locations
more accessible or convenient for the user.

For WELDING POWER SOURCES to be used for several welding processes or for rotating WELDING
POWER SOURCES, either one combined or several separate RATING PLATE(S) can be used.

NOTE Additional information can be given. Further useful information, for example CLASS OF INSULATION, POLLUTION
DEGREE or POWER FACTOR, can be given in technical literature supplied by the manufacturer (see 17.1).

Identification

[V]

1)
2) 3)
4 Optional 5
b) Welding output
6) 8) 10)

11) 11a) 11b) 11¢c)
7) 9) 12) 12a) 12h) 12c)

13) 13a) 13b) 13¢c)
c) Energy supply
14 15) or 18) 16) 17)

or19) °or20) o Ifapplicable °r2)  |f applicable

22 Optional 23) If applicable

IEC
Figure,7 — Principle of the RATING PLATE

15.3| Contents
The following explanations refer to the numbered boxes shown in Figure 7.
a) ldentification

Blox 1 Name and address of the manufacturer or distributor or importer and, optionally,

a trademark and the country of origin, if required.
Blox.2 Type (identification) as given by the manufacturer.
Box 3 Traceabllity of design and manufacturing data, for example serial number.

NOTE 1 National or local regulation (e.g. Commission Regulation (EU) 2019/1784) may require to provide the
year of manufacture on the RATING PLATE. Alternative methods like decoding the traceability number or retrieving
the year of manufacture by typing the traceability number into a web-tool provided by the manufacturer, is
considered to fulfil the requirement.
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Box 4 WELDING POWER SOURCE symbol (optional) for example:
1~ @ A Single-phase transformer

Kiad ‘0’ . — Three-phase transformer-rectifier
(1)3%. “ . =——— Single- or three-phase static frequency converter-transformer-
% “’ - rectgifier P a y

3~ (0) a Inverter power source with AC and DC output
M G

3 == Three-phase motor-generator

Q\, = Three-phase motor-generator-rectifier

Q;:@ Three-phase rotating frequency converter

1~ . .

— ." _ Single-phase combined AC and DC power source

3):® Engine-AC generator
Engine-generator-rectifier

e NGy

Blox 5 Reference to the standards confirming that the WELDING POWER SOURCE complies
with their requirements.

=

b) elding output

us]

oX 6 Welding process symbol for example:

Manual metal arc welding with covered electrodes

F<t s Ty I T

Tungsten inert-gas welding

Metal inert and active gas welding including the use of flux
cored wire

Self shielded flux cored arc welding

Submerged arc welding

Plasma cutting

Plasma gouging

I [% 1o

Plasma welding
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S Mark for WELDING POWER SOURCES which are suitable for supplying power to

Box 7
welding operations carried out in an ENVIRONMENT WITH INCREASED RISK OF
ELECTRIC SHOCK (if applicable).
NOTE 2 In addition, this symbol, of a suitable size, can be displayed on the front of the WELDING POWER SOURCE.
Box 8 WELDING CURRENT symbol for example:
E—— Direct current
Ny Alternating current, and additionally the rated irequenty in
hertz for example: ~50 Hz
= Direct and alternating current at the same,"eutput,| and
additionally the rated frequency in hertz
Blox 9 Upy... V. RATED NO-LOAD VOLTAGE (see 11.1)
1) peak value in case of direct current;
2) RMS value in case of alternating current.
NPTE 3 If a WELDING POWER SOURCE is fitted with a HAZARD REDUCING DEVICE, this is the voltage megsured

b¢fore the HAZARD REDUCING DEVICE has performed its function.

If seyeral NO-LOAD VOLTAGES are adjustable, their rangé shall be given by the rated minimum

and maximum NO-LOAD VOLTAGE.

Addifionall
3)
4)

Blox 10

ox 11
ox 12

B
B
Blox 13
B

0Xes

y, the following shall be given.

U,... V reduced RATED NOsEOAD VOLTAGE in case of a voltage reducing device;

Us... V switched RATED NO-LOAD VOLTAGE in case of an AC to DC switghing
device.

... Al...Vto..., .Alx7V Range of output, minimum WELDING CURRENT and its
corresponding-CONVENTIONAL LOAD VOLTAGE or less, maximum WELDING CURRENT
and its cofresponding CONVENTIONAL LOAD VOLTAGE or greater.

X DUTY CYCLE symbol.
I Rated WELDING CURRENT symbol.
tl, CONVENTIONAL LOAD VOLTAGE symbol.

11a, 11b, 11c ... % Values of the DUTY CYCLE at an ambient temperature of
40 °C.

IZa, 1D, TZC ... A vdlues Oof tnhe rated WELDING CURRENT.

13a, 13b, 13c ...V  Values of the CONVENTIONAL LOAD VOLTAGE.

These boxes form a table with corresponding values of the three settings:

1)
2)

3)

. % DUTY CYCLE at the RATED MAXIMUM WELDING CURRENT;

60 % DUTY CYCLE;
and
100 % DUTY CYCLE as far as relevant.

Column a) shall not be used if the DUTY CYCLE for the RATED MAXIMUM WELDING
CURRENT is 60 % or 100 %.

Column b) shall not be used if the DUTY CYCLE at the RATED MAXIMUM WELDING
CURRENT is 100 %.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021 - 69 -

c) Energy supply
Box 14 Energy supply symbol, for example:

SUPPLY CIRCUIT, number of phases (for example 1 or 3), symbol
DD for alternating current and the rated frequency (for example
50 Hz or 60 Hz)

“5" Engine

4

(Mg Motor
L _
r a
Q@ () Belt drive
L 4
Box Electrically powered Box Mechanically powered
WELDING POWER SOURCES WELDING POWER SOURCES
15 Uj... \% RATED SUPPLY VOLTAGE 18 n...min3! RATED LOAD SPEED
16 Laxe A RATED MAXIMUM SUPPLY CURRENT 19 ng... min~1 RATED NO-LOAD SPEED
17 Lo A MAXIMUM EFFECTIVE SUPPLY CURRENT 20 w... min~! RATED IDLE SPEED,
if applicable
Boxep 15 to 17 form a table with corresponding values. 21 Pimax..- KW Maximum power
consumption, if applicablle
Blox 22 IP.. Degree of protection, for example 1P21 or IP23.
Blox 23 Symbol for CKASS Il EQUIPMENT, if applicable.
Confprmity shall be checked by \VISUAL INSPECTION and by checking of complete data.
15.4| Tolerances
Manufacturers shall'meet RATING PLATE values within the following tolerances by contrplling
component and manufacturing tolerances:
a) U, RATED NO-LOAD VOLTAGE in V £ 5 % measured in accordance with 11.1, but jn no
case shall the values summarized in Table 14 be exceeded,;
b) Ibein RATED MINIMUM WELDING CURRENT in A;
omin minimum CONVENTIONAL LOAD VOLTAGE in V;
The values of b) shall be no greater than 102 % of those stated on the RATING PLATE.
¢) Iomax RATED MAXIMUM WELDING CURRENT in A;
Usmax maximum CONVENTIONAL LOAD VOLTAGE inV;

The values of c¢) shall be no less than 98 % of those stated on the RATING PLATE.
d) ng RATED NO-LOAD SPEED of rotation in min~! £ 5 %;

e) P maximum power consumption
) Pimax P P in kKW +18 %;

) max RATED MAXIMUM SUPPLY CURRENT in At 10 %.
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g) The efficiency measured on any equipment connected to the supply network shall not be
less than the reported value. The IDLE STATE power consumption shall not be greater than
the reported value.

Conformity shall be checked by measuring under CONVENTIONAL WELDING CONDITIONS.

15.5

Direction of rotation

If necessary, the direction of rotation shall be indicated on rotating WELDING POWER SOURCES.

Conf

Drmity shall be checked by VISUAL INSPECTION.

16 Adjustment of the output

16.1

If the
the 4

In th
rang

Conf

16.2

The
clear|

With
digitg

a)

]
b
b) E
[e]
1

2
In

Type of adjustment

WELDING POWER SOURCE has a means to adjust the output current, ‘output voltage or
djustment can be continuous, step-by-step, or both.

case of a continuous adjustment with several ranges, there shall be no gap betwee
S.

brmity shall be checked by measuring.

Marking of the adjusting device

y and indelibly marked either on or by the controls, or displayed digitally.

the exception of WELDING POWERSOURCES that are set or adjusted with or by means
| read-out, the following shall“apply.

he setting indications on-the€ scales or control tables shall take into account the relatio
etween the CONVENTIONAL LOAD VOLTAGE and the CONVENTIONAL WELDING CURRENT.

ach position in thescase of a step-by-step adjustment or each major graduation in the
f a continuous adjustment shall be clearly marked with

a numericahindication of the controllable parameters;

or, where this is not possible,

an_alphanumeric marking.

case 2), a table on the apparatus or in the instructions shall indicate, for each cq

both,

n the

putput of the WELDING POWER SOURCE corresponding to different control settings shall be

of a

hship

case

ntrol

p

1cifinn, the nominal value of the (r‘nnfrnl) pnrnmnfnr

c) In the case of multiple range adjustment, maximum and minimum values for each range
shall be given.

d) WELDING POWER SOURCES designed for use with more than one process, for which the
CONVENTIONAL LOAD VOLTAGE differs, shall be marked with a separate control scale for each

p

rocess. If this is not possible, alphanumeric marks as given in b) shall be used.

e) Where the WELDING POWER SOURCE is designed so that it can be supplied at several RATED
SUPPLY VOLTAGES and where, for the same control position, the numerical values of the
welding parameters are not the same, separate scales or a separate series of alphanumeric
markings shall be fitted.

Conformity shall be checked by VISUAL INSPECTION.
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16.3 Indication of current or voltage control

16.3.1 General

Where there is a voltage or current control, the output setting shall be indicated in volts,
amperes or an arbitrary reference scale.

16.3.2 Set value

The accuracy of voltage or current indication shall be

a)
b)

Confprmity shall be checked by measurement and VISUAL INSPECTION.

16.33 Displayed value

between 100 % and 25 % of the maximum setting +10 % of the true value:

below 25 % of the maximum setting £2,5 % of the maximum setting.

If thel manufacturer provides an analog ammeter or voltmeter on the equipment, this shall pe of

clasq 2,5 and be properly damped.

The accuracy of provided digital ammeters shall be equal or bettér than +2,5 % of highest RATED

VALUE for WELDING CURRENT according to RATING PLATE.
The @ccuracy of provided digital voltmeters shall be equal or better than +1,5 V.

Confprmity shall be checked by measurement and-\VISUAL INSPECTION.

NOTE| Where a display is provided, Commission Regulation (EU) 2019/1784 requires to provide indication [of the
use off welding wire or filler material in g/min or equivalent standardised units of measurement, Providing thg wire-

feed speed in m/min, or optionally in inch/min, is cansidered to fulfil the requirement.

17

17.1| Instructions

Instructions and markings

Each| WELDING POWER SQURCE shall be delivered with instructions which shall includ¢ the

following (as applicable):

a)
b)

c)
d)

e)

g)

general description;

ass of the)WELDING POWER SOURCE and its various parts and correct methods of handling
them, for(example by fork-lift or crane, and precautions to be taken with gas cylinders] wire
feedersi-etc.;

thedmeaning of indications, markings and graphical symbols;

information Tor selection and connection to the supply network (for example suitable supply
cables, connection devices or attachment plugs, including the type and RATED VALUES for
RCD, fuse or circuit-breaker, see also caution of 6.1.1) by qualified personnel in accordance
with relevant national and local regulations;

NOTE Some national and local regulations require use of RCDs. Types of RCDs and their use are given in
Annex B of IEC 60755:2017. Only Type B” RCDs provide protection where SUPPLY CIRCUIT DC fault currents are
likely to occur.

correct operational use relating to the WELDING POWER SOURCES (for example cooling
requirements, location, control device, indicators, fuel type);

welding capability, STATIC CHARACTERISTIC (drooping and/or flat), DUTY CYCLE (DUTY FACTOR)
limitations and explanation of THERMAL PROTECTION if relevant;

limitations of use relating to the degree of protection provided, for example WELDING POWER
SOURCES are not suitable for use in rain or snow;
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h) basic guidelines regarding protection against personal hazards for operators and persons

in the work area (for example electric shock, fumes, gases, arc rays, hot metal, sp
noise, back injury during manual handling);

arks,

i) conditions under which extra precautions are to be observed when welding or cutting (for
example ENVIRONMENT WITH INCREASED RISK OF ELECTRIC SHOCK, flammable surroundings,
flammable products, closed containers, elevated working positions, etc.);

j) how to maintain the WELDING POWER SOURCE, such as recommended cycles for partial and
complete test and other operation (for example cleaning);

k) a list of parts typically replaced due to wear;

) information on supply of electrical power to external devices, for example for lighting or
electric tools;

m) precautions against toppling over, if the WELDING POWER SOURCE shall be placed on filted
plane;

n) warning against the use of a WELDING POWER SOURCE for pipe thawing;

o) type (identification) of plasma cutting torches that are specified for use-'with the PLASMA
CUTTING POWER SOURCE;

p) pressure, flow rate and type of plasma gas and if relevant, of cooling gas or cooling liquid;

q) sleps or range of the output current and the corresponding plasma gas as a set of valjues;

r) BMC classification in accordance with IEC 60974-10;

s) for an engine-driven WELDING POWER SOURCE, warnilg against the carbon monoxide
cpmponent of engine exhaust (example of National Labelling Regulation is given in US Code
of Federal Regulations, Title 16, Parts 1407).

Othef useful information can also be given, forxexample CLASS OF INSULATION, POLLUYTION

DEGREE, efficiency (see Annex M), etc.
Confprmity shall be checked by reading thg instructions.

17.2 | Markings

Each| WELDING POWER SOURCE .shall be clearly and indelibly marked on or near the front
or ngar the ON/OFF switching* device with the following combination of symbols to s
“Caution! Read instruction manual”:

This [marking shall also be used near the torch connector of PLASMA CUTTING POWER SOU

|ndlc tina that tha anaratar chaould raad tha inctruction manual hafara calactina and conn
St gt attRe-opeato—SHothereadatHeHhStHdeHo R ahuar—oet+ore-S5eecHhRgaha6eRhe

AL

panel
gnify

RCES

cting

a torch. A single marking readily visible within operator line of sight to the front panel, ON/OFF
switching device and torch connector is permitted.

The following equivalent wording can be used:

Warning: Read instruction manuals before operating and servicing this equipment.

For other additional markings, see Annex L.

NOTE Precautionary labels appearing on power sources can consist of text only, text and symbols, or symbols only.
Symbols-only precautionary labels are specified in ISO 17846.

Conformity shall be checked by VISUAL INSPECTION and by testing in accordance with the
durability test in 15.1.
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Annex A
(normative)

Nominal voltages of supply networks

Table A.1 — Nominal voltages for supply networks with protective overvoltage control

Nominal voltages presently used in the world

Three-phase
four-wire systems

Three-phase
three-wire systems

Single-phase two-
wire systems

Single-phase three-
wire systems

AC or DC

Vpltage line- with earthed neutral | earthed or unearthed AC or DC
to-ngutral derived (E)
from nominal E _
voltgges AC or DC
p to and
ihcluding ©
Vv \% Vv Vv \%
12,5 24
50 25 30 30 to 60
42 48
100 66/115 66 60
b 100 to 2004,
150 11220;/22028;' 115,420, 127 A 110 to 220
’ 120 to 240
220/380, 230/400, 200°, 220,
300 240/415, 260/440, 230, 240, 220 220 to 440
277/480 260, 277
347/600, 380/660, 347, 380, 400,
600 400/690, 4174720, 415, 440, 480 480 480 to 960
480/830 500, 577, 600
660,
1 000 690, 720, 1 000
830, 1 000
NOTH 1 Values taken.from Table B.2 of IEC 60664-1:2020.
NOTH 2 “E” means “earthed”.
2 Pfactice in the United States of America and in Canada.
b Ptdetice in Japan.

¢ Voltage line-to-neutral to be used in Table 2.
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Table A.2 — Single-phase three-wire or two-wire AC or DC systems

Nominal voltage
of the mains supply

Voltage rationalized for Table 3

For insulation
line-to-line?

For insulation
line-to-earth?

All systems

Three-wire systems
mid-point earthed

\Y \Y \
12,5 12,5
24 DYS
25 =
30 32
42
48 50
50b
60 63
30 to 60 63 32
100 ® 100
i 125
150 © 160
200 200
100 to 200 200 100
220 250
TR
300° 320
220 to 440 500 250
600 630
480 to 960 1000 500
1.000° 1 000
NOTE Values taken from-Table F.3 of IEC 60664-1:2020.
a8 line-to-earth insulation level for unearthed or impedance-earthed systems equals that for line-to-line becpuse
the operating voltage to earth of any line can, in practice, approach full line-to-line voltage. This is becpuse
the actual voltage to earth is determined by the insulation resistance and capacitive reactance of each lipe to
darth; thusgtew (but acceptable) insulation resistance of one line can in effect earth it and raise the othef two
to full lineste<line voltage to earth.
b 'I]hese values correspond to the values given in Table A.1.
I
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Table A.3 — Three-phase four-wire or three-wire AC systems

Nominal voltage of the

Voltages rationalized for Table 3

mains supply . . . . .
For insulation For insulation line-to-earth
line-to-line
All systems Three-phase Three-phase three-wire
four-wire systems systems unearthed @
neutral-earthed ® or corner-earthed
\ \ \ \
60 63 32 63
110
120 125 80 125
127
150 ¢ 160 - 160
200 200 200
208 200 125 200
220
230 250 160 250
240
300° 320 - 320
380
400 400 250 400
415
440 500 250 500
480
500 500 320 500
575 630 400 630
600 © 630 - 630
660
690 630 400 630
720
830 800 500 800
960 1 000 630 1 000
1000°¢ 1 000 - 1 000
NOTE Values taken from-Table F.4 of IEC 60664-1:2020.
a8  LUine-to-earth insulation level for unearthed or impedance-earthed systems equals that for line-to-line becpuse
the operating veltage to earth of any line can, in practice, approach full line-to-line voltage. This is becpuse
the actual voltage to earth is determined by the insulation resistance and capacitive reactance of each lipe to
darth; thusy, Tow (but acceptable) insulation resistance of one line can in effect earth it and raise the othef two
tp full(line-to-line voltage to earth.
b Hor.equipment for use on both three-phase four-wire and three-phase three-wire supplies, earthed| and

unearthed, use the values for three-wire systems only.

¢ These values correspond to the values given in Table A.1.
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Annex B
(informative)

Example of a combined dielectric test
Two high voltage transformers may be connected in series, correctly phased.

The common connection is to exposed conductive parts (see Figure B.1).

O O
1 | | 2
o O e} O
C
4 VX VY
V.
z
a IEC
Key
| >

Current sensing tripping device

@ SUPPLY CIRCUIT
@ WELDING CIRCUIT

Vy SUPPLY CIRCUIT to exposed conductive parts
Vy WELDING CIRCUIT to exposed conductive parts
v, SUPPLY CIRCUIT to WELDING.CIRCUIT

Figure B.1 — Combined high-voltage transformers



https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021 -77 -

Annex C
(normative)

Unbalanced load in case of AC tungsten inert-gas
WELDING POWER SOURCES

C.1 General

The difference in emissivity between the electrode and the workpiece in AC tungsten inert-gas
weldj i i i DING
CURRENT.

This unbalance is called the DC component, and can cause saturation of the transformer of a
transfformer type WELDING POWER SOURCE. Such saturation will cause an abnormally high supply
current that could cause severe over-heating.

Figune C.1 shows that the WELDING CURRENT has a DC component ]2 that may overhedt the
winding of the WELDING POWER SOURCE.

U2/[2

IEC

Key

U, Welding voltage

I, WELDING CURRENT

12 Arithmetic mean value of the WELDING CURRENT

Figure C.1 — Voltage and current during AC tungsten inert-gas welding
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Unbalanced load

To simulate the required WELDING CURRENTS for the heating test, a CONVENTIONAL LOAD shall be
used with a partial rectifying characteristic, so that if the polarity of the electrode is negative,
the half-cycle voltage shall be (12 £ 1) V less than the half-cycle voltage if the polarity of the
electrode is positive (see Figure C.2).

~

o> A

/ N\ !

Key

b pe

This

throu

WELT
LOAD
not h

C.3

The

Figude C.3.

o
\J

a—-b=(121)V
IEC

bk voltage value when the electrode is positive

bk voltage value when the electrode is negative

Figure C.2 — Unbalanced voltage.during AC tungsten inert-gas welding

difference of the half-cycle welding’voltages is determined by passing a DC test cy
gh the unbalanced load in both _directions and measuring the DC LOAD VOLTAGE.

ING POWER SOURCES that. incorporate a balance control are tested with a CONVENTI
but with the balance control set to the condition producing the maximum unbalancg
igher than 12 V.

Example for an unbalanced load

ectifying~Characteristic of the load is achieved by a circuit of diodes in accordance

The

equired voltage difference between the half-cycle voltages is adjusted by the numbg

diodes in the string.

rrent

ONAL
, but

with

rs of
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D
C
N

IEC

ransformer 3 CONVENTIONAL LOAD 5 Single diode

nbalanced load 4 Series of diodes

Figure C.3 — AC WELDING POWER SOURCE with unbalanced load
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Annex D
(informative)

Extrapolation of temperature to time of shutdown

When the temperature at the instant of shutdown cannot be recorded, it is necessary to use an
extrapolation to obtain this temperature. The procedure for such extrapolation is as follows:
a) the time is marked at the instant of shutdown;

b) successive temperature readings are taken, and the elapsed time from shutdown noted for
efpch;

c) alminimum of four readings is taken for each temperature to be extrapolated;

d) using logarithmic/linear graph paper, the readings are plotted so that the temperatyre is
against the logarithmic scale, and the time from shutdown against the linearscale. A straight
line extending back to r = 0 will give the extrapolated temperature at shutdown.

Alterpative: A mathematical regression analysis can be used as an alterpdtive to the graghical
methpd. If a linear regression is chosen, then the logarithms of the temperatures are useq with
the linear values of the reading times from the instant of shutdown:\The regression analypis is
solvdd for the time ¢ = 0 and the antilogarithm taken to find the true-temperature.
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Annex E
(normative)

Construction of SUPPLY CIRCUIT terminals

E.1 Size of terminals

The terminals shall be dimensioned in accordance with the MAXIMUM EFFECTIVE SUPPLY CURRENT
I1¢5 @nd it shall be possible to connect flexible conductors with cross-sectional areas as given

in Tapte Et—Thesevatuesare basedomrwire Tatedat 66—C:
Table E.1 — Range of conductor dimensions to be accepted
by the SUPPLY CIRCUIT terminals
MAXIMUM EFFECTIVE SUPPLY Range of cross-sectional area of the
CURRENT conductor

A mm?2

10 1,5 to 2,5

16 1,5 to 4

25 25N\f" 6

35 4 to 10

50 6 to 16

63 10 to 25

80 16 to 35

100 25 to 50

125 35 to 70

160 50 to 95

200 70 to 120

250 95 to 150

315 120 to 240

4,00 150 to 300
Alterpative cross=section ranges are permitted if the manufacturer indicates in the instrugtions
the type and size of wire to be used.
Confprmity’ shall be checked by calculation and measurement.

E.2 Connections at the terminals

Connections at the terminals shall be made by means of screws, nuts or other equivalent means
and shall comply with the requirement given in 5.3.

NOTE Electrical quick-connect terminals are considered equivalent when fitted with two independent fixings, one
clamping the insulation and the other clamping the conductor.

The terminal screws or nuts shall not be used to secure other parts or to connect other
conductors.

Conformity shall be checked by VISUAL INSPECTION.
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E.3 Construction of the terminals

Conductors or their lugs shall be clamped between metallic parts and shall not be able to escape
when the clamping means are tightened.

Live parts that can turn and reduce the CLEARANCE shall not rely on friction between mounting
surfaces to prevent turning. A suitable lock washer, properly applied, shall be acceptable. Leads
or busbars that are secured by other means shall not have a lock washer.

Iron or steel, plain or plated, shall not be used for current carrying parts.

Confprmity shall be checked by VISUAL INSPECTION and by the temporary connection of
conductors with the minimum and maximum cross-sectional area specified.

E.4 | Fixing of the terminals

The ferminals shall be securely fixed so that they cannot work loose when‘the clamping means
are tightened or loosened. Furthermore, if friction alone is relied on to.prevent turning or shiifting
of thg terminals on the supporting surface, the CLEARANCES shall-not be reduced beloy the
valugs of Table 2 by shifting or turning. A pressure terminal connector shall not be prevégnted
from |turning provided no CLEARANCES less than those requiréd,result when the terminals are
turngd 30° towards each other, or towards other uninsulated parts of opposite polarity, or
towards grounded metal parts.

Confprmity shall be checked by VISUAL INSPECTION and by tightening and loosening 10 times the
clamping means holding a conductor of the maximum cross-sectional area specified.

The fest shall be repeated using a conductoi\of the minimum cross-sectional area specifi¢d.
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Annex F
(informative)

Cross-reference to non-Sl units
Cross references to non-Sl units for short-circuit test (see 9.3) are given in Table F.1.

Table F.1 - Cross-reference for mm2 to American wire gauge (AWG)

mm? AWG
1,5 15
2,5 13

4 11

6 9

10 7

16 5

25 3

35 1

50 1/0

70 2/0
95 3/0
120 250 MCM
150 350 MCM
240 600 MCM
300 700 MCM
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Annex G
(informative)

Suitability of supply network for the measurement
of the true RMS value of the supply current

2021

The peak and RMS values of the supply current (7,) can be substantially affected by the supply
network impedance (Ry). To obtain valid measurements, the supply network impedance is 4 %
or less than the input impedance of the WELDING POWER SOURCE:

wherg

R <0,04 ﬂ(@)
14

is the impedance of the supply network in Q;

U, i the RATED SUPPLY VOLTAGE in V;

Iy is the RATED SUPPLY CURRENT in A.

To determine the impedance of the supply network, it is loaded by’a CONVENTIONAL LOAD t
able fo reduce the supply voltage at least 1 % below the un]oaded value.

NOTE|1

NOTE|2

NOTE|3

If the rated voltage of this CONVENTIONAL LOAD is lower thandhe supply voltage, a transformer can be
Automatic supply network voltage regulators are turned, off.

If a transformer is used 7, . aqeq IS the no-load current of that transformer, otherwise 7, .\ .4eq = O

The impedance of the supply network is calculated by the following formula:

_ Y1 unloaded — U1loaded
Rs(S (@)
I110aded — {1 unloaded

G.1)

nat is

used.

G.2)

wherg
Ry is the impedance of the supply network in Q;
U{ 1okded is the supply voltage in V when loaded by a CONVENTIONAL LOAD;
U1 unlioaded is thesupply voltage in V when unloaded;
14 10alied is the supply current in A when loaded by a CONVENTIONAL LOAD;
14 unibaded is the supply current in A when unloaded.
Example:
Supply network: Uy unloaded = 230V Ly unloaded = 1A

Uy toadeq = 227 V 1} 1oaded = 3T A

s =—23§1__2127 =0,10

WELDING POWER SOURCE: Uy=230V  Ijpax =30 A

With these values, the condition in accordance with Formula (G.1) is fulfilled:

Rs=0,10 Q£0,04%=0,31 Q
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H.1

Annex H
(informative)

Plotting of STATIC CHARACTERISTICS

General

By varying the resistance of a CONVENTIONAL LOAD connected to the output terminals of the
WELDING POWER SOURCE, a set of values of WELDING CURRENT (/) and corresponding LOAD

VOLT
STAT
CURR

The 3

H.2

The pumber of values measured should be sufficient to enable a_smooth curve to be plotts

all ¢4
FACT
POWH

If the
posit
meas

For €
pows

For
value

volta
by (U

H.3

The s
be u
slops

NGE(U/5) carm be obtaimed for a giverr output settingof the WELDING POWER SOURCE

C CHARACTERISTIC is obtained by plotting these values on a graph with the WEl
ENT on the horizontal and the LOAD VOLTAGE on the vertical axis.

lope of the STATIC CHARACTERISTIC is given by its tangent at the operating point.

Method

ses, the NO-LOAD VOLTAGE and the RATED VALUES corresponding to each DUTY CYCLE
DR) stated on the RATING PLATE should be recorded. For DROOPING CHARACTERISTIC WEL
R SOURCES, the short-circuit current should also be reeorded.

WELDING POWER SOURCE has a step-by-step setiing, values should be measured at
on of the control. If a WELDING POWER SOURCENS 'designed for several supply voltageg
urement should be repeated at each supply voltage.

ach point, the following should also be‘tecorded: supply voltage (U,), supply curren
r delivered to the WELDING POWER SOQURCE (P4).

ELDING POWER SOURCES with ho'feedback circuitry (for example simple transformers
s of U, and I, should be multiplied by a correction factor of (U4/U,") if the measured s

e (U,') differs from the RATED SUPPLY VOLTAGE (U4). The power (P4) should be mult
/U2,
1/Uq

Analysis ‘of the results

eries aficurves obtained for the STATIC CHARACTERISTICS of a WELDING POWER SOURC
bed to confirm conformity to the relevant requirements of this document. If the neg
atthe operating point is greater than or equal to 7 V per 100 A, the STATIC CHARACTER

The
DING

d. In
DUTY
DING

each
, the

(14),

, the
Lipply
plied

E can
ative
ISTIC

is co

hsidered to he drnnping
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Annex |
(normative)

Test methods for a 10 Nm impact

1.1 Pendulum impact hammer

The WELDING POWER SOURCE is placed against a rigid vertical surface and the impact is directed
against the opposite side.

The kngle of rotation & (see Figure I.1) is adjusted (see Table I.1) to account for hammef and
swing arm tolerances with the objective of delivering the required impact energy of 4J0-Nm.

Table 1.1 — Angle of rotation fto obtain 10 Nm impact

Hammer mass (kg) 1 1,5 2 2,5 3
Angle of rotation 6 (°) 90 71 60 53 44
] 1

oo
oo

e :
!

:___{v z ‘ 00 ¢=

1000 mm

2 ' s

6 / ‘*——*"\ >
77787 77777777,

1 Sypportrshaft (should not deflect more than 1,5 mm)

Ty

Key

Swingdarm, steel tubing (its mass is negligible)

Hammer collar (mass up to 100 g)
Angle of rotation 6

Steel hammer

o g~ WN

Radius (50 + 2) mm

Figure .1 — Test set-up

1.2 Free fall spherical steel weight

The WELDING POWER SOURCE is laid on a rigid horizontal surface. The mass of the free fall weight
and the height of the free fall are given in Table |.2.
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Table 1.2 — Mass of the free fall weight and height of the free fall

— 87—

Mass (kg)

0,50

0,75

1,00

1,25

1,50

1,75

2,00

Height (m)

2,04

1,36

1,02

0,82

0,68

0,58

0,51
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Annex J
(normative)

Thickness of sheet metal for enclosures

The minimum thickness of sheet metal for enclosures shall be

a) for steel, in accordance with Table J.1;

b) for aluminium, brass or copper, in accordance with Table J.2.

The {AICKNESS values are based on a unitorm deflection ol the Indicated sheet metal sizes, if
loaded at the centre of their surface.
The thickness of an enclosure can be less than that given in Table J.1 and Tabte J.2, [f the
enclgsure shows the same deflection as an enclosure of the same size having the required
thickpess.
Table J.1 — Minimum thickness of sheet metal for steellenclosures
Mianum thickness Without supporting frame® With supporting frame®
of incoated steel?
Maximum width Maximum length Maximum width Maximum length
mm mm mm mm mm
0,50 105 Not limited 160 Not limited
125 150 175 210
0,65 155 Not limited 245 Not limited
180 225 255 320
0,80 205 Not limited 305 Not limited
230 300 330 410
1,00 320 Not limited 500 Not limited
360 460 535 635
1,35 460 Not limited 690 Not limited
510 635 740 915
1,50 560 Not limited 840 Not limited
635 790 890 1095
1,70 635 Not limited 995 Not limited
740 915 1 045 1295
2,00 840 Not limited 1295 Not limiteg
890 1200 1375 1680
2,35 1070 Not limited 1630 Not limiteg
1200 1500 1730 2 135
2,70 1325 Not limited 2 035 Not limited
1525 1880 2 135 2 620
3,00 1 600 Not limited 2 470 Not limiteg
1 860 2 290 2 620 3 230
a 1 Fer/stainless steel, only 80 % of the given values are necessary.
2 For zinc-coated steel, the thickness shall be adjusted to take into account the coating thickness

1)
2)
3)
4)
1)
2)

3)

(usually 0,05 mm to 0,1 mm).

Constructions considered to be without a supporting frame are for example:

a single sheet with single formed flanges;

a single sheet that is corrugated or ribbed;

an enclosure surface loosely attached to a frame, for example with spring clips or latch;
an enclosure surface having an unsupported edge.

¢ These two columns apply when the enclosure is strengthened by one of the following means:

a supporting frame that is a structural channel, angle, or folded rigid section that is at least equal to
the metal thickness of the enclosure, and is rigidly attached to the enclosure;

a supporting frame other than metal that has an equivalent torsional rigidity to a sheet steel angle
in accordance with 1) above, and is fire resistant;

all of the edges of the enclosure are turned through a 90° angle to produce a formed flange with
a minimum width of 10 mm.
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Table J.2 — Minimum thickness of sheet metal for enclosures
of aluminium, brass or copper

Minimum thickness

Without supporting frame?

With supporting frame®

of metal
Maximum width Maximum length Maximum width Maximum length
mm mm mm mm mm
0,55 80 Not limited 180 Not limited
90 110 220 245
0,70 105 Not limited 260 Not limited
130 155 270 345
0,90 155 Not limited 360 Not limited
165 205 385 460
1,10 205 Not limited 485 Notdimited
245 295 535 640
1,45 305 Not limited 715 Not limited
360 410 765 940
1,90 460 Not limited 1070 Not limited
510 635 1145 1400
2,40 635 Not limited 15625 Not limited
740 915 1630 1985
3,10 940 Not limited 2 210 Not limited
1070 1350 2 365 2 900
3,85 1325 Not limited 3125 Not limited
1525 1880 3305 4 065

a single sheet with single formed flanges;
a single sheet that is corrugated or ribbed;

an enclosure surface having an unsupported edge.

bnstructions considered to be without a supporting frame afe for example:

C

1

2

3 an enclosure surface loosely attached to a ftame, for example with spring clips or latch;
4

These two columns apply when the enclosire is strengthened by one of the following means:
1

a supporting frame that is a strugtupal channel, angle, or folded rigid section that is at least equal to
the metal thickness of the enclosure, and is rigidly attached to the enclosure;

2 a supporting frame other than-metal that has an equivalent torsional rigidity to a sheet steel angle
in accordance with a) above; and is fire resistant;

3 all of the edges of the enclosure are turned through a 90° angle to produce a formed flange with
a minimum width_ofs40'mm.
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Annex K
(informative)

Examples of RATING PLATES

Examples of RATING PLATES are given in Figure K.1 to Figure K.7.

a) ldentification

»  Manufacturer Trademark
Address
) Type 3 Serial number
1~ 1~ 5) IEC 60974-1
) @ IEC 60974-10 Class A
b) Welding output
?I:I 8 ~50 Hz 10) 15 A /20,6 Vto 160 A’A\27 V
) I
" X a) 35 % 160 % 19 100 %
S 9 Uy=48V [ I, 1220 160 A 20 130 A 120 100 A
)
13) U2 13a) 26 V 130) 25 \/ 13¢) 24V
c) Energy supply
15) 16) 17)
4 DD U1=23OV I1max=37A I1eff=22A
1~50Hz
2 IP23
23) D

IEC

Figure K.1 — Single-phase transformer
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a) ldentification
Y Manufacturer Trademark
Address
2 Type 3 Serial number
. @-@ 9 IEC 60974-1
IEC 60974-10 Class A
b) Welding output
CIT— 8 ~450 Hz 10) 60 A /22 4\ to 500 A /40 \
L
"X M2 35 % 1o 60 % 1o 100 %
’ 9 Up=78V |2 I, 22 500 A [ 400 A 1204'320 A
13) Uy B2 40V 130 36 V B9 33V
c) Energy supply
18) n =2 800 min~"
, o
3~50Hz 15 Uy =400V 19 Iimax®68 A [ I 4=40 A
2) P23 2

Figure K.2 — Three-phase rotating frequency converter

IEC
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a) ldentification

1)

Manufacturer
Address

Trademark

2 Type

3) Serial number

Manufacturer-related plate

a)ldentification

7
3 ==
D

9 IEC 60974-1
IEC 60974-10 Class A

b) Welding output

o=

8)

10)

20 A/ 20,8 Vto250A/30V

) I
11) X 11a) 35 9 110)  60"% 1) 100 %
S We=105V | I, 29 250 A |7 ,200 A | 160 A
)
13) U, 133 30V 130) 28 \/ 130) 27 \/
c) Energy supply
> P UI=230V ey S 5T AT e = 34 A
4) U»] =400V I1max=34A 11eff=20A
1(3) ~ 50 Hz
2 P23
23) ‘:l

Figure K.3 — Subdivided RATING PLATE: single-/three-phase transformer rectifier

IEC
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IEC 60974-1
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2)
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)

TOT

40A 7126 V1o 400A73

‘V’

op

11) X t1a) 35 9 110) 60 % 1o 100 %
S D U=110V (@ 1, w400 A ™ 320 A |#0255A
)
13) Uy 13a) 36 V 130 33 M 3 30V

c) Energy supply

4)

18)

n=3 150 min*

1 ny =3 300 min~!

20 n; =980 min~!

20 Pymax = 34 kKW

2 P23

23)

Figure K.4 = Engine-generator-rectifier

IEC
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a) ldentification
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Address
2 Type 3 Serial number

4)

5)

IEC 60974-1
IEC 60974-10 Class A

23)

b} —\Welding-output
?I:I 8 10) 20A/20,8Vto250A/32V
) |
1 X 12 35 % 1) 60 % 195100 %
S 9 Ug=105V |2 I, 12a) 250 A 1200 200 A 200 160 A
)
13) U2 13a) 30 V 13b) 28 V 13c) 27 V
c) Energy supply
DD Uy " Iymax M Ieff
4 230V 57-A 34 A
1(3) ~ 50 Hz 400 V 34 A 20 A
2 |P23S |:|

FigureK.5 — Single-/three-phase inverter type
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a) ldentification

" Manufacturer Trademark
Address
2 Type 3 Serial number
4 Li-ion 5) IEC 60974-1
IEC 60974-10 Class A

b) Welding output

6)

8)

10)

10A/204V 0120 A /24 8V

o=

’ % 2T =120 A
S Ug =58V 2max
B Uy=248V
c) Energy supply
4) 15) 16) 47)
ST Up =576V E=5Ah I,=10A
19) For use only with charger

2)

P23

Figure K.6 — Battery-powered WELDING POWER SOURCE with INTEGRAL BATTERY

IEC
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WELDING POWER SOURCE related plate

a) ldentification

Y Manufacturer Trademark
Address
2 Type 3) Serial number
R 5) IEC 60974-1
IEC 60974-10 Class A

) \ALalals + +
V) VVTIUITYy Uutitput

’ ?:I SR 10 10 A/20,4 Vto 120 A/ 24,8 V
! ? @ Lyae =120 A
S Uy =58V max
U, =248V

c) Energy supply

4) 15)

Up=57,6 V

19) For use only’with battery

2 1P23

BATTERY related plate

d) Separable and detachable battery packs

) type (identification) as given by the manufacturer

Li-ion year and date code
Up=%7,6V E=5Ah

IEC

Figure K.7 — Battery-powered WELDING POWER SOURCE
with detachable / separable BATTERY
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Annex L
(informative)

Graphical symbols for arc welding equipment

L.1 General

Annex L describes symbols, which are not all internationally standardized, but of practical use
in welding applications. IEC technical committee 26 and subcommittee 3C have decided to
conside oFa—future ible—n foR—HA Mill be
terminated, Annex L will be modified accordingly.

Annex L contains graphic symbols for arc welding and allied processes equipment to idéentify
controls, indicators, connection points, functions, and to select processes.

The symbols are for use on the panel, the RATING PLATE and any documentation for arc wglding
and allied processes equipment.

Annex L does not cover graphic symbols used to alert personneDof immediate or poténtial
personal hazards in the use of the equipment.

NOTE|1 For safety symbols, see ISO 3864-1.

NOTE|2 For installation instructions, see IEC 60974-9.
L.2 | Use of symbols

L.2.1 General

Symtrols should be placed on equipmentto instruct on use and operation. Examples of cgntrol
pane] are given in L.5.

L.2.2 Selection of symbaols

Symbols specified in Clause L.3 can be used either as a single item or in combination to fjt the
intended application. Examples of combinations are given in L.4.

L.2. Size of symbols

For the application of these symbols, it can be necessary either to reduce or to enlargge the
original to<axsuitable size. In the case of symbols composed of several graphic elemenfts, or
wher redueing to minimum height, check that clear identification is still possible and leg|bility
is adpquate. Available light, user distance, and possible operating conditions as factors during
size selection should also be considered.

The recommended minimum symbol size is 6 mm.

L.2.4 Use of colour

In general, the graphic form of a symbol reproduced in black on white or white on black should
be sufficient for its identification.

For the purposes of these symbols, adequate contrast between symbol and background is most
important. As long as the symbol is clearly delineated and fully legible, actual colour selection
is not mandatory. Be aware that certain colours, such as red, orange, and yellow are designated
as safety-alerting colours.
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L.3 Symbols

L.3.1 General

Clause L.3 presents the symbols along with their reference number, function keyword or phrase,
application and source.

L.3.2 Letter symbols

Table L.1 gives a list of letters, which may be used in a symbol.

Table L.1 — Letters used as symbols

Function, keyword or phrase Letter Unit
Ampgrage 1 A
CONVENTIONAL WELDING CURRENT 1, A
Conventional welding voltage U, \%
Diamgter (%} mm
DUTY|CYCLE; DUTY FACTOR X %
Efficiency n %
Freqyiency F Hz
Powdgr P w
Ratedl BATTERY capacity 0] Ah
Ratedl no-LOAD VOLTAGE U, \Y
Ratedl peak voltage U, \%
RATEp SUPPLY CURRENT 1 A
RATEp SUPPLY VOLTAGE U, \Y
RATEp REDUCED NO-LOAD VOLTAGE U, \Y
Spee[d of rotation n min~’
Supply ACTIVE POWER P, W
RATEp SWITCHED NO-LOAD(VOLTAGE U \Y
Temgerature (change) T °C (K)
Time t s, min, h
Voltage U \%
Weld|ng,output ACTIVE POWER P, W
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L.3.3 Graphical symbols
L.3.3.1 Symbols to describe the switch or control
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
1. IEC 60417- Var|ab|||ty To |dent|fy an

5004:2002-10

increase/decrease of a
quantity continuously.

NOTE Symbol can be
curved.

L.3.3.2 Symbols to indicate switch or control position
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
2. EC 60417- ON (power) To indicate connection to
5007:2002-10 the mains, at least for majins
switches or their positiong,
and all those cases wherg
safety is involved.
3. EC 60417- QFF (power) To indicate disconnection
5008:2002-10 from the mains, at least for
mains switches or their
positions, and all those cases
where safety is involved.
4, EC 60417- "IN" position of a bi-stable To associate the "IN" posjtion
5268:2002-10 push control of a bi-stable push contro]
with the corresponding
function.
NOTE 1 This symbol is|used
together with a furlction
bylll'uui.
|
5. |IEC 60417- "OUT" position of a bi-stable To associate the "OUT"

5269:2002-10

push control

position of a bi-stable push
control with the corresponding
function.

NOTE 2 This symbol is used
together with a function
symbol.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
6. |IEC 60417- [ ] Locking, general To identify on a control that a
5569:2005-08 function is locked or to show
the locked status.
NOTE 3 This symbol is used
together with a function
x symbol.
7. EC 60417- f 7 Unlocking To identify on a control*that a
b570:2002-10 function is not locked\or tp
show the unlocked'status
NOTE 4 Thislsymbol is|used
together ¢ with a  furlction
x symbol!
| |
L.3.3.3 Symbols to indicate switch or control function
N° SOURCE SYMBOL FUNCTION; KEYWORD APPLICATION
OR'PHRASE
8. EC 60417- [ ] Weldingtime, continuous To identify a continuous
5302:2015-01 mode welding.
L _
9. EC 60417- [ ] Welding time, intermittent To identify an intermittent
5303:2015-01 mode (stitch) (stitch) welding.
- —
10. | ISO 7000- [ ] | Arc spot welding To identify arc spot welding.
0468:2004-01
L |
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
11. | 1ISO 7000- Manual control To identify a manually

0096:2004-01

operated control. To identify
the switch position that places
the equipment under manual
(as opposed to automatic)
control. To identify the control
that activates manual control.
To indicate that the equipment
is in manual control mode.

12.

EC 60417-
5318:2015-03

Arc striking, without contact

To identify the control for
tungsten inert gas (TIG) qrc
striking function whieh
initiates an arc without
contact.

)

13.

EC 60417-
5319:2015-03

=
L
1

Arc striking, with contact

To identify the control fof a
tungsten inert gas (TIG) grc
striking function which
initiates an arc with contdct.

14. Rilot arc starting To identify pilot arc starting of
a plasma torch.
71
15. [ ]SO 7000- Purging of air (by gas) To identify purging of air

D474:2004-01

(by gas).

16.

ISO 7000-
0823:2004-01

Wire feed drive

To identify a wire feeder or
wire feed control.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
17. | IEC 60417- Wire burnback control To identify the control for

6377:2017-10

v
—

burnback at the end of the
weld.

18.

SO 7000-
D004:2004-01

A

Direction of continuous
rotation (clockwise)

To identify that a control, [or
an object by means-of a
control, can be méyedin p
clockwise rotarysmation.

19.

SO 7000-
D004:2004-01

V-

Direction of continuous
rotation (anticlockwise)

To identify that a control, [or
an object by means of a
control, can be moved in p
anticlockwise rotary motign.

L.3.3.4 Symbols to indicate electrical connection
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
20. ||JEC 60417- Plus; positive polarity To identify the positive

6005:2002-10

terminal(s) of equipment
which is used with, or
generates direct current.

21.

EC\60417-

Minus; negative polarity

To identify the negative

ASR-OAAD4
JUUD.ZUUZ=TU

tUIIIIiIIdi\b) Uf UqUIpIIIUIIt
which is used with, or
generates direct current.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
22. | IEC 60417- Earth; ground To identify the earth (ground)
5017:2006-08 terminal in cases where
neither the symbol 5018 nor
5019 is explicitly required.
NOTE 1 Not for a protective
earth connection.
I

23.

EC 60417-
6019:2006-08

Protective earth; protective
ground

To identify any terminal\which
is intended for connectior| to

an external conducterfor
protection against electrig
shock in case of a fault, gr the
terminal of\a_protective earth

(ground) electrode.

24,

EC 60417-
6020:2002-10

Frame or chassis

To identify the frame or
chassis terminal.

NOTE 2 Not for a protgctive
earth connection.

25.

EC 60417-
p939:2002-10

Rower supply type of electric
device

On device or equipment fpr
example on arc welding
equipment.

To identify the type of poyer
supply, socket-outlet with| 3-
poles.

26.

SO 7000-
0453:2004-01

D
4
1>

Workpiece connection

To identify a workpiece
connection.

27.

ISO 7000-
0483:2004-01

+

\

Plasma torch connection to
nozzle, positive supply

To identify a plasma torch
connection — nozzle
connection to positive supply.



https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

~ 104 -

IEC 60974-1:2021 © IEC 2021

N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
28. | 1SO 7000- Plasma torch connection to To identify a plasma torch
0482:2004-01 the electrode, negative supply | connection —
— electrode connection to
negative supply.
L.3.3.5 Symbols to indicate fluid connection or control
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
29. [|EC 60417-

6315:2015-02

Air flow, general

To indicate the function of air
flow.

30. [ ]SO 7000- Water; fluid To indicate water or
0536:2004-01 water-base fluid, e.g coolpnt.
31. Gas supply To identify a gas supply
. connection or control.
32. | ]SO 7000-

D4214-2004-04
oo ooa—ot

Plasma shielding gas

To identify plasma shielding

)

aac-connactian Ay
O+

antral
gaS5-6oReetHeh SHHot
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
33. | ISO 7000- Plasma gas To identify plasma gas
0480:2004-01 connection or control.
34. ||JEC 60417- Air pressure To identify air pressure
5316:2015-02 s E function or control.
L.3.3.6 Symbols to indicate auxiliary device, connection’or function
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
35. ||JEC 60417- Input To identify input connectipn
5034:2014-06 or control.
36. ||JEC 60417- Output To identify output connecfion
5035:2014-06 or control.
37. |1SO.7000- REMOTE CONTROL To identify the REMOTE
0093-2604-0+ CORTROL fuubtiuu, forex mple
the connection point for a
/ REMOTE CONTROL lead.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
38. | IEC 60417- [ ~| | Foot control To identify a foot control

6378:2017-10

Y

L

device, connection or
function.

39.

EC 60417-
5379:2017-10

=

_
—

Panel; local

To identify a panel or_oc4
function or control.

40.

SO 7000-
D466:2004-01

Hopper (powder, flux)

To identify a hopper (powder,
flux).

41.

SO 7000-
D027:2004-01

O
]
£

Coating

To identify a cooling devige,
connection or control.

42. ]SO 7000- Ventilating fan, air circulating | To identify the control which
0089:2004-01, fan activates the fan and
Mmodified circulates air. To indicate|the

operational status of the fan
function.

43. | IEC 60417- Air filter To identify the air flow filter.

6317:2015-02

T

L
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L.3.3.7 Symbols to indicate control of the welding amperage/voltage
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
44. | |IEC 60417- [ ] Pulse background To identify the control of pulse

6005:2006-12

L

background.

NOTE 1 Control is identified
by one letter chosen in
Table L.1.

L _
45. | |EC 60417- f 7 Pulse peak To identify the control of pulse
$006:2006-12 peak.
NOTE 2 (€Control is iderftified
by one* létter chosep in
Table L.
L _
46. | |JEC 60417- f 7 Hot start To identify the control or

5007:2006-12

/'L

function increasing the erjergy
at the beginning of the wgld.

a

NOTE 3 Control is iderftified
by one letter chosep in
Table L.1.

47.

EC 60417-
5008:2006-12

Slope, increasing

To identify the control or
function regulating the
increase of a value.

NOTE 4 Control is iderftified
by one letter chosep in
Table L.1.

48.

EC 60447-
5009;2006-12

Slope, decreasing

To identify the control or
function regulating the
decrease of a value.

NOTE 5 Control is idedtified

B

by one letter chosen in
Table L.1.
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L.3.3.8 Symbols to indicate type of torch
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
49. | IEC 60417- Electrode holder, manual To identify the electrode

6380:2017-07

holder for a manual metal arc
welding.

50.

EC 60417-
5313:2015-01

Electrode holder, air carbon
arc gouging

To identify the holderfor pir
carbon arc gouging-electrode.

51.

EC 60417-
5381:2017-07

Arc welding torch, MIGIMAG

To identify the torch for njetal
inert gas (MIG) and meta
active gas (MAG) welding.

52.

EC 60417-
5382:2017-07

Arc welding torch,
self-shielded flux cored

To identify the torch for
self-shielded flux cored afc
welding without gas shielding.

53.

EC 60417-
5383:2017-07

Arc welding torch, TIG

To identify the torch for
tungsten inert gas (TIG)
welding.

54.

IEC 60417-
6384:2017-07

B R

Arc welding torch, plasma

To identify the plasma torch
for welding, cutting and/or
gouging.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
55. | IEC 60417- Motorised gun To identify the gun

6385:2017-07

incorporating a wire drive
system.

56.

EC 60417-
5386:2017-07

Motorised gun with filler wire
supply

To identify the gun

incorporating a wirexdrive
system and including-a filler
wire supply.

57.

EC 60417-
5387:2017-07

T
/

Arc welding torch, submerged

To identify the torch for the
submerged arc welding.

L.3.3.9 Symbols to indicate processes
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
58. [|IEC 60417- Welding power output, MMA To identify on a RATING PLATE
6306:2015- that the type of welding oytput
01 is for a manual metal arc
(MMA) welding process with
covered electrodes.
I
59. [|IEC60417- Air carbon arc gouging To identify the process fol air
6314.2015- carbon arc gouging.
01 F
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
60. |IEC 60417- Welding power output, To identify on a RATING PLATE
6308:2015- MIG/MAG that the type of welding output
01 is for metal inert gas (MIG)
and metal active gas (MAG)
welding process including the
use of flux cored wire.
]
61. [|IEC 60417- Welding power output, To identify on a RATING RLATE
6309:2015- self-shielded flux cored arc that the type of welding, oytput
01 welding is for self-shielded{flux cofed
arc welding procgess’ (withgut
gas shielding).
I
62. [|IEC 60417- Welding power output, TIG To identify on a RATING PLATE
6307:2015- that the type of welding oytput
01 is for tungsten inert-gas (T1G)
welding process.
I
63. ||IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6312:2015- welding that the type of welding oytput
01 is for plasma arc welding
process.
L
64. ||IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6310:2015- cutting that the type of welding oytput
01 is for plasma arc cutting
process.
.
65. |IEC 60417- Welding power output, plasma | To identify on a RATING PLATE
6311:2015- gouging that the type of welding output
01 & is for plasma gouging process.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
66. |IEC 60417- Welding power output, To identify on a RATING PLATE
6305:2015- submerged arc welding that the type of welding output
01 is for submerged arc welding
process.
L.3.3.10 Symbols to indicate control of welding characteristics
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
67. [ ]SO 7000- FLAT CHARACTERISTIC To identify a substantially

0455:2004-01

level\bOAD VOLTAGE
characteristic.

68.

SO 7000-
D454:2004-01

DROOPING CHARACTERISTIC

To identify a substantially
drooping voltage
characteristic

69.

EC 60417-
5388:2017-07

aral

Arc force, increase

To indicate the control or
function for increasing cufrent
when low arc voltage is
detected.

70.

EC(60417-

628Q:-2017 N7
SO oo

Pulsed

To identify the reference o

sontrel-weldina—shatrasteristic
Hro-Werahg-eratacted

by pulse value.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
71. | IEC 60417- Inductance, variable To identify a variable

6390:2017-07

inductance function or control.

72.

EC 60417-
5391:2017-07

Inductance, high

To identify high inductang

connection, function.or

control.

)

73.

EC 60417-
5392:2017-07

Inductance, medium

To identify medium induc
connection, function or

control.

ance

74.

EC 60417-
$393:2017-07

Inductance, low

To identify low inductance
connection, function or

control.
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L.3.3.11 Symbols to describe the type of power source
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
75. | IEC 60417- [ ] Direct current (DC) To identify that power source
5031:2002-10 delivers direct current.
| |
76. [JEC 60417- — ] | Alternating current (AC) To identify that power soyrce

p032:2002-10

N

a
|

=4

delivers alternating curre

NOTE Symbol can be rixed
with a number to indicatg the
number, of phases.

77.

EC 60417-
p033:2002-10

]
|

N

Both direct and alternating
current

To identify that the power
source delivers both diregt
and alternating current.

L o
78. [JEC 60417- [ 1 Transformer To identify a transformer.
6156:2003-08 §
L _|
79. []1SO 7000~ Electric generator, rotating, To identify a generator.
1153,2004-01 /-\ general
7>

N

80.

IEC 60417-
6304:2015-01

WELDING POWER SOURCE,
engine

To identify an engine driven
WELDING POWER SOURCE.
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0147:2004-01

N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
81. | 1ISO 7000- Electric motor To identify an electric motor.

82.

EC 60417-
6970:2003-08

Frequency converter

To identify a frequency
converter.

83.

EC 60417-
6194:2002-10

NANIES

DC/AC-converter

To identify a DC/AC-convgrter
and its associated terminals
and controls.

L.3.3.12 Symbols to indicate protective component and class of protection
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
84. [JEC 60417- WELDING POWER SOURCE, To identify the WELDING

6395:2017-12

type S

POWER SOURCE equipment
which is suitable for supplying
power to welding operatidns
carried out in an ENVIRONMENT
WITH INCREASED RISK OF
ELECTRIC SHOCK.

85.

EC\60417-

CLASS Il EQUIPMENT

To identify equipment mepting

172:20035-0Z

5]
O

the sarety requirements
specified for CLASS Il
equipment according to
IEC 61140.
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N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
86. | IEC 60417- Fuse To identify fuse boxes or their
5016:2002-10 location.
L.3.3.13 Symbols to inform users
N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
87. ||JEC 60417- Dangerous voltage To indicate hazards arising
5036:2002-10 6 from\dangerous voltages.
88. [ ]SO 7000- Disturbange To indicate a disturbance|of
0228:2004-01 I the correct operation.
89. [ ]SO 7000- Caution To indicate that caution is
D434A:2004- necessary when operating the
D1 device or control close to
where the symbol is placgd, or
to indicate that the current
situation needs operator
awareness or operator action
P in order to avoid undesirgble
consequences.
90. | |JEC\60417- Caution, hot surface To indicate that the mark¢d
J041.2U02'1U itUIII cdall IUU iIUt cllll.]I biIUU d
not be touched without taking
care.
I
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0790:2004-01

N° SOURCE SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
91. | 1ISO 7000- Read operator's manual To indicate that the operator's

manual or card should be read
before continuing the
operation.

92.

SO 7000-
D034:2004-01

Temperature indication

To indicate temperature, dr
function associated with

temperature (for exaniple
excess temperature warn|ng
light).

L.4

This
allied

processes equipment.

Examples of combinations of symbols

clause gives examples of combination of symbols which can be used on arc welding

and

SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

D

IEC 6041%-5010:2002-10

“ON"/"OFF" (push-push)

To indicate connection to|or

disconnection from the mains,
at least for mains switchefs or
their position, and all thoge
cases where safety is
involved. Each position, "ON"
or "OFF", is a stable position.

Inlet for liquid, input for liquid

To identify inlet connectigns
for the cooling liquid.

>

IEC 60417-6024:2009-11

3~

Pt

Three-phase transformer-
rectifier

To indicate WELDING POWER
SOURCE symbol on the RATING
PLATE.
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SYMBOL

FUNCTION, KEYWORD
OR PHRASE

APPLICATION

f1f2 _@_%_-

Inverter power source AC/DC

To indicate WELDING POWER
SOURCE symbol on the RATING
PLATE.

Slow wire feed start

To identify the slow advance
of wire towards the workpiece
at the start of the weld.

OO/~

Caution ! Read the
operator's manual

To indicate'a‘hazard and
identify that,the operator's
manual should be read.

Water cooling

To identify a water cooling
system (for example,
operating controls switching
the water cooling on or offf).

| |
ISO 7000-0544:2004-01
[ -l Variability with OFF position, To identify the control for

O

e _
IEC 60417-6394:2017-10

rotary adjustment

continuous increase and
decrease of a quantity and an
off position.

MICIMAC o $oaaldin
VOV v <

ISO 7000-0469:2004-01, modified

o
9

0.
Spot-Wwerath

L~

welding

T idantifi, MIC/AMAC o~
e RtV orivir SPe
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SYMBOL FUNCTION, KEYWORD APPLICATION
OR PHRASE
Upslope time To indicate a control of

upslope time

e

L.5 | Examples of control panels

This plause (see Figure L.1 to Figure L.8) gives examples of control panels, forsarc welding

allied processes equipment.

=~
0~

IEC IEC

&

\
<,
4

[
A\

Figure L.1 — Input voltage power switch Figure L.2 — Arc force control
potentiometer

Y

N
>

)

) and

i
(

/
\
/
\

@

)
ﬁz@ O

Figure L.3 — Remote receptacle and selector switches
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-

QOO+

\

Figure L.4 — Terminals with inductance selector for MIG/IMAG welding

Figure L.5 — Process switch
(MMA, TIG, MG)

_|_

f
L"\/

IE}

Figure L.6 — Selector switch
on AC/DC equipment

T

e

P

Figure L.7 — Panel indicator lights (overheat, fault, arc striking, output voltage)

H

I_

N\

IEC

IEC
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Figure L.8 — Setting pulsing parameters using digital display
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M.A1

Annex M
(informative)

Efficiency and IDLE STATE power measurement

General conditions for measurement

M.1.1 General

Unle

ss otherwise Qppr‘ifipd measurements shall be made under test caonditions and

with

equif

NOTE|
Hous€
as EN

Tests

M.1.2

ment specified in IEC 62301.

This Annex was written in response to EU 2019/1784. This Annex makes extensive reference te IEC
hold electrical appliances — Measurement of standby power, which was also prepared undéer an EC m4
50564 to support the ecodesign Directive.

shall be carried out on new, dry and completely assembled WELDING POWER SOURCE

4 Test room

62301
ndate

The fests shall be carried out in a room that has an air speed cldse to the product under tgst of

<0,5

Whe
shall
exten
illum

Information on the method used to achieve’the above illuminance levels, where relevant,
corded in the test report (see M.4). Where values of illuminance are given, they shall be

be r¢g
meas

NOTE
tempe

Durir
mear

NOTE|
extern

M.1.3
M.1.3

m/s. The ambient temperature shall be maintained at (23\¢-5) °C throughout the test

e the product has an ambient light sensor that affects the power consumption, theg
be carried out with controlled ambient light conditions. Where the illuminance level
nally defined (in the instructions for use), these Values shall be used. Otherwise refer
nance levels of >300 Ix and <10 Ix shall be used.

ured as close to the product’s lightsensor as practical.

1 The measured power for some products could be affected by the ambient conditions (e.g. illumif
Fature).

g tests the ARC WELDING POWER SOURCE shall not be intentionally cooled by ext
S.

2 Placing the ARCJWELDING POWER SOURCE on a metal surface during tests is an example of cool
al means.

] Power supply

.1 Supply voltage and frequency

test
5 are
ence

shall

ance,

ernal

ng by

Whe

e thetestvottageanmdfrequency are ot defimed by amextermatstandardorregutatior

, the

test voltage and test frequency shall be the nominal voltage + 5 % and the nominal frequency

1 %

of the country for which the measurement is being determined (see Table M.1).
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Table M.1 — Typical nominal electricity supply details for some regions

Country/Region Nominal voltage and frequency
single phase system two phase or three-phase systems
Europe 230V, 50 Hz 400 V, 50 Hz
. 208 V, 60 Hz; 240 V, 60 Hz;
North America 120 V, 60 Hz 480 V., 60 Hz: 600 V, 60 Hz
200 V, 50/60 Hz; 220 V, 50/60 Hz;
Japan @ 100 V, 50/60 Hz 400 V, 50/60 Hz
China 220 V, 50 Hz 380V, 50 Hz
Austfalia and New Zealand 230V, 50 Hz 400 V, 50 Hz

a "b0 Hz" is applicable for Eastern part and "60 Hz" for the Western part, respectively.

M.1.3.2 Supply voltage waveform

For IDLE STATE power consumption measurements equal to or less than/% W, the total HARMONIC
CONTENT of the supply voltage when supplying the product under test'shall not exceed 2 % (up
to arld including the 13t" harmonic); HARMONIC CONTENT is definéd-as the root-mean-square
(RM$) summation of the individual components using the fundamental as 100 %.

For IPLE STATE power consumption measurements greaterythan 5 W and for WELDING POWER
SOURCE EFFICIENCY measurement, the total HARMONIC CONTENT of the supply voltage can eXceed
2%.

The value of the total HARMONIC CONTENT of the supply voltage shall be recorded during the¢ test
and reported (see M.4).

In addition to the above, the ratio of peakivalue to RMS value of the supply voltage (i.e. [crest
factof) when supplying the product under test shall be between 1,34 and 1,49.

NOTE| Power supplies meeting IEC 61000-3-2 are likely to meet the above requirements.
M.1.4 Power measuring(instruments

The lequirements of IEC.62301:2011, 4.4 apply to the measurement of supply power and output
powsqr.

M.2 | Measurements

M.2.1 General

Effici nCy of-the ARC-WELDING POWER-SOURCEtsdeterminedattoad—conditionthatresttts—in the
highest output power as specified by the manufacturer in the instruction manual or as stated on
the RATING PLATE. In addition, power consumption is measured at IDLE STATE condition if an IDLE

STATE condition is present and described in the user manual.

ARC WELDING POWER SOURCES are measured excluding the power drawn from external devices
or auxiliary power supplies (see 11.5 and 11.6), and if part of the WELDING POWER SOURCE:

— liquid cooling system;

— wire feeder;

— arc striking and stabilizing devices;

— gas console;

— torch;
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— air compressor.

In the instruction manual, the manufacturer shall indicate the procedure to switch off or to
disable the excluded devices.

If any external device is necessary for full operation of the WELDING POWER SOURCE, it shall be
connected to the WELDING POWER SOURCE.

Tests are made measuring the supply power and output power simultaneously.

M.2.2 i G POWFR SOURCE

The mmeasurement procedure shall be performed on the same sample of ARC WELDING,POWER
SOURCE.

The following steps shall be followed and documented in the test report as applicable:

— optput measurements shall be made at the WELDING POWER SOURECE WELDING CIRCUIT
cpnnections. For WELDING POWER SOURCES provided with permanéntly connected wdlding
bbles, measure the LOAD VOLTAGE at the exit point of the powen’séurce enclosure;

o

— fqr efficiency measurement, select the process which results-in the highest output power;
— fqr AC capable ARC WELDING POWER SOURCE:
| measure in DC operation and evaluate against AC limit, or

if DC operation is not available select the lowest frequency setting, but not lower|than
50 Hz and set the waveform to rectangular or@as specified by the manufacturer;

r DC ARC WELDING POWER SOURCE with rapid current shut down utilizing an addifional
itch to interrupt the WELDING CURRENT, the AC limit applies;

5e CONVENTIONAL WELDING CONDITIONS, (given in 3.1.17) and CONVENTIONAL LOAD VOLTAGES
5 specified in 11.2;

easure the supply voltage of the supply-network-connected WELDING POWER SOURCE at the
bint of coupling of the WELDING'POWER SOURCE to the supply network. If the power squrce
delivered without supplyi-cable attach a cable according to the manufactdrer's
becifications with a lengthof 2+8'1 m from the exit point of the enclosure as specified in
D.9.

703 ®MCc o »=

- 0

M.2.3 CONVENTIONAL LOAD conditions

The ARC WELDING ROWER SOURCE shall be tested at the load conditions specified in Table M.2.

Fable M.2 — Load conditions for the ARC WELDING POWER SOURCE

Conditions as specified

Load condition Description
1 IDLE STATE
2 Rated DUTY cYCLE (40 °C rating)
at highest output power

Apply tolerances of +2 % for LOAD VOLTAGE and WELDING CURRENT. If LOAD VOLTAGE and WELDING
CURRENT tolerance cannot be met due to load restrictions, two measurements shall be taken,
as close as possible to the CONVENTIONAL LOAD condition, one above and one below. The results
shall be linearly interpolated to the CONVENTIONAL LOAD condition and used for the efficiency
calculation in M.2.8.
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M.2.4 Test load
The load conditions specified in Table M.2 shall be achieved by using a resistive load. The

resistive load can be a variable resistor, an electronic test load, or a combination thereof, as
specified in 3.1.18 CONVENTIONAL LOAD.

M.2.5 Test set-up

Output power measurements of an ARC WELDING POWER SOURCE having an AC output shall be
made with a power meter.

to-pdak ripple voltage that is less than 5 % of the RMS voltage at full load can be made-gither
with & suitable power meter or with a separate voltmeter and ammeter. Using separate’voltmeter
and ammeter the voltage shall be filtered by applying a low pass filter for signal smoothing
havirlg a cut-off frequency between 2 kHz and 10 kHz or as recommended by the manufaciurer.
The filter characteristic can be incorporated within the voltmeter or a separate filter cgn be
used| If a separate filter is used, then the attenuation caused by the filter shall be factored into
the npjeasurement.

Outp{t power measurements ot an ARC WELDING POWER SOURCE having a DC output with a peak-

Outppt power measurements of an ARC WELDING POWER SOURCE having a DC output with a peak-
to-pegak voltage ripple greater than or equal to 5 % of the RMS valtage at full load shall be made
with & DC coupled power meter.

The load is adjusted to achieve CONVENTIONAL LOAD condition as specified in 11.2.

M.2.6 Measurement uncertainty

The measurement uncertainty related to determination of supply power due to the measpring
instrument (U,) is given in IEC 62301:2011x4.4.1 and IEC 62301:2011, Annex D.

Meagurement of output power shall be\made such that the calculated or measured powef due
to the measuring instrument has an@ncertainty of < 2 % at the 95 % confidence level.

M.2.7 Measurement procedure
M.2.7.1 IDLE STATE power consumption

Verify equipment is”in” an operation mode compliant with IDLE STATE as specified in the
instryction manual (See Note). ARC WELDING POWER SOURCES for mechanized systems|may
require externatconfiguration to achieve IDLE STATE. Wait for any cool-down period of the power
sourg¢e (e.g. after the fan and cooling pump has stopped); and if equipped, wait until the power
sourge hassswitched into a low energy IDLE STATE. The supply ACTIVE POWER is monitored|for a
period of\&min to assess stability. If the supply ACTIVE POWER does not change by more|than
5 % ducing these 5 min the measurement is considered to be stable and the measurements are
recorded at the end of the 5 min period. If the supply ACTIVE POWER Is not stable over a 5 min
period, the stability shall be determined in accordance with IEC 62301:2011, 5.3.2.

NOTE |If the IDLE STATE supply power limit is exceeded the welding output is possibly not in IDLE STATE. Select a
welding mode where the WELDING CIRCUIT is not energized e.g. no voltage present (see 3.1.66).
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M.2.7.2 WELDING POWER SOURCE EFFICIENCY

The output of the WELDING POWER SOURCE shall be maintained at 100 % DUTY CYCLE (40 °C
rating) for at least 20 min, this is the warm-up period. After this warm-up period, the supply
power is monitored for a period of 5 min to assess stability as specified in M.2.7.1. If the supply
power level is stable, configure the WELDING POWER SOURCE to achieve the highest output power.
Perform the measurements immediately after achieving the highest output power but not later
than 60 s after the end of the 5 min stability assessment period. For machines rated only at
100 % DUTY CYCLE, this measurement can be taken at the end of the 5 min stability assessment
period. See Figure M.1 for the measurement procedure.

<
N 1 <60s
|l
IZmax ***************************** X *****
100 % duty cycle |
(40 °C rating) | NN

| |

| < |

I e 4

| 0 !

! o, '\

| [ |

] I~ I Measurement
Warm up = 20 min L AR X reading point
[e]

N VE

[ > |

| = |

I Q |

| ..g |

I (2] |

| |

0 5 10 15 20 25 30 35 t (min)
IEC
Figure'M.1 — Measurement procedure

M.Z.I Efficiency calculation

The ¢fficiency shall bé _calculated by dividing the measured output ACTIVE POWER at a given load
condj|tion by the supply ACTIVE POWER measured at that load condition.

M.3 | Testreport

M.3.1 Product details

All of the following information shall be recorded in the test report:

— details of the organisation taking responsibility for the product (e.g. the manufacturer);
— brand, model number, version or serial number;
— product description, as appropriate;

— RATED SUPPLY VOLTAGES and RATED SUPPLY FREQUENCY. CONVENTIONAL LOAD conditions as
given in the specification or on the RATING PLATE.
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M.3.2 Test parameters

All of the following information shall be reported:

If an

ambient temperature;
supply voltage and frequency;

TOTAL HARMONIC DISTORTION of the voltage waveform of the electricity supply system

(%UTHD):;

information to describe the test set-up at load condition (e.g.: IDLE STATE condition,
CONVENTIONAL LOAD condition of 11.2, DC setting, AC waveform type and setting, supply

kLl +i P~ | th: o f EH o H| H ] [l £ [H bl
C VIT LIUVOoO OoTLLUIUIT dimtu 1CTTytrr, 1TruTTiimativrT Ut e mmmutimmTiarnicvcc 1o velio 1T dpypyIitvduutc,

s|gnificant parameters).

recornded.

NOTE| For 3 phase supply system, report the average of all 3 line to line voltage measurements.

M.3.3 Test and laboratory details

All off the following information shall be recorded in the test report:

tgst report number/reference;
dpte of test;

Igboratory name and address;
tgst officer(s);

tgst equipment used;
calibration due date.

M.3.4 Test data

All ofl the following information shalltbe recorded in the test report:

measured and calculated data as described in Table M.3;
efficiency as a percentage’/rounded to two significant figures;
ajerage power in watts rounded to three significant figures;
measured outputcurrent and voltage;

identification<..0f the measurement method used (see IEC 62301:2011, 5.3.
IEC 623012011, 5.3.4);

calculated™ uncertainty of the result due to the measuring instrument (U,)
IEC62301:2011, Annex D) and whether the result complies with IEC 62301:2011, 4.4

Table M.3 — Required reported data (measured and calculated)

ther

of the above values change during the test the minimum and maximum valués shall be

P or

(see

—_

Reported quantity Description

Output current (A) (DC average or AC RMS) Measured at load condition 2

Output voltage (V) (DC average or AC RMS)

Output ACTIVE POWER (W)

RMS supply voltage (V)

Supply ACTIVE POWER (W)

TOTAL HARMONIC DISTORTION of the supply voltage (%UTHD)

Measured at load conditions 1 and 2

IDLE STATE power consumption by the arc WELDING POWER SOURCE (W) Measured at load condition 1

Efficiency

M.2.8)

Calculated at load condition 2 (see
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M.4 Test report template

ARC WELDING POWER SOURCE under test

Brand name, as marked on
ARC WELDING POWER
SOURCE

Organisation taking
responsibility for the ARC
WELDING POWER
SOURCE (e.g. Manufacturer
or importer)

Name Address

bl ey 4
ModgHdentification

Vers|on or serial number

Product description

Number of supply phases

Rated supply 2/\7)Itage Current (A) Frequency (Hz)
RATHD ouTPUT X;’)”age Current (A) AC or DC?
Test laboratory details
Namg of laboratory
Address
Test|report number Test date
Prepfred by Appréyed by
Test conditions
Ambl|ent temperature (°C)
Information describing the
test get-up used at load
condition
Test equipment I:neasr:l::‘ascitt;::;:tf Model designation Serial number C::;:';jaat Zn

Voltgge source

Instrhment used for
measguring supply power

Instrbment(s) used for
measguring output power

Test configuration

Nomj|nal test supply:voltage
(V)

Supgly frequency (Hz)

Setting used when performing tests

Supr |\JI cable Inngfh and
cross section

Measurement method for
IDLE STATE power
consumption from

IEC 62301:2011, 5.3.2 or
IEC 62301:2011, 5.3.4 used
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Results

Load condition

IDLE STATE DUTY CYCLE

Output current (A),(DC average or AC RMS)

Output voltage (V),(DC average or AC RMS)

Output ACTIVE POWER (W)

Supply voltage (V RMS)

Supgty ACTIVE POWER (W

TOTAL HARMONIC DISTORTION of supply voltage waveform
(%UTHD)

Efficlency

Calcplated measurement uncertainty

NOTE| For 3 phase supply, report the average of all 3 line to line voltage measuremeénts.

Conclusion

IDLE [STATE condition power
consumption (W)

IDLE [STATE limit applied (W) Regulatory reference

IDLE|STATE verdict
(PASS/FAIL)

Efficlency (%)

Efficlency limit applied (%) Regulatory reference

Effigiency verdict
(PAYS/FAIL)
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Annex N
(normative)

TOUCH CURRENT measurement

For measuring the TOUCH CURRENT in normal condition, the measuring network in accordance
of Figure N.1 shall be used. For measuring the TOUCH CURRENT in fault condition, the measuring
network in accordance with Figure N.2 and the appropriate configurations in Figure N.3 and
Figure N.4 shall be used with an appropriate measuring device.

NOTE[T Guidance on construciion and application of TOUCH CURRENT Instruments can be found in IEC 60990:2016
Annex G. Measuring network performance and calibration can be found in IEC 60990:2016, Annex K.

NOTE|2 Definitions for let-go, immobilization, perception and startle reaction thresholds< are |given
IEC 6(0479-1:2018.

Cautfon! An EXPERT shall perform this test. The protective conductor is disabled for this tgst.

R1
1 ®
1
¢, T =

IEC

Key

A, B Test terminals Cq 0,22 pF

Rg 1500 Q R, 10 000 Q

Ry 500 Q C, 0,022 pF

U, RMS voltage U, peak voltage

U
Weighted TOUCH CURRENT (perception or startle-reaction) :ﬁ (peak value)

Figure N.1 — Measuring network, TOUCH CURRENT weighted
for perception or startle-reaction
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R,
1 ° °
g 1
2o |
IEC
Key
A/ B Test terminals R, 10 000 Q
Rg 1500 Q R4 20 000 ©
Ry 500 Q C, 0,006 2 pF
Cq 0,22 pF Cy 0,009 1 pF
U, RMS voltage U, peak voltage
. o U,
Weighted TOUCH CURRENT (letgo-immobilization) =—— (peak value)

Figure N.2 — Measuring network, TOUCH CURRENT weighted for letgo-immobilization

For three-phase equipment, TOUCH CURRENT in fault‘eondition is measured with the switches (1)
and (n) in the closed position and switch (e) in the open position. The measurement is|then
repe%:ted with each of the switches (I) and (n) ‘opened one by one, with the other swi{ches

closdd, except switch (e). The measurements®are similar for single-phase equipment, except
that fhey shall be repeated for each position*of the polarity switch (p).

The manufacturer shall identify the configuration (TN, TT, star IT, etc.) to which its equip/ment
is intended to be connected in its final application. The equipment under test shall be tested to
thos¢ identified configurations orithe worst-case configuration.

The pse of isolating transformer (T) is optional. When not used, safety precautions shall be
taken to protect the testioperator from any hazardous voltage on the enclosure and pther
accegsible conductiye parts of the equipment.
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Point of connection

(polarity) to supply
T p L

|
|
Supply |
|

N
ot IO

(neutral fault) |

EUT
(earthing conductor fault)

o—1

< |

gk a
\_

B A

Measuring network IEC

a) Single-phase equipment on star TN or TT system

Point of connection
to supply

|
-

L

(line fault)

Supply \’W\
ot
(earthing conductor
1000 Q
(phase to g

fault)
earth selector)

L

|
|
|
|
|
|
o
: EUT

PE

—t

) T T f
B \_/A

Measuring network

IEC

b) Single-phase-equipment connected line-to-line on star TN or TT system
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Point of connection

to supply

(polarity)
L —

|
0 s

T |
|

|

|

|

|

Supply

| L

(line fault)

ot

|
|
(neutral fault) |
|
|

(earthing conductor fault) EUT

o Lo

Measuring network

IEC

c) Single-phase equipment on centre-earthed, TN or TT system

Point of connection

to supply
(polarity)
p—— I L
7
|
T I
Supply \A’\'L |
|
N
Dt —
\) (neutral fault) !
9 |
(phase to 1000 Q H (earthing conductor fault) | EUT
earth selectoy) oe/r | PE
|
gl X !
B\ A

Measuring network
IEC

d) Single-phase equipment connected line-to-neutral on star IT system

Figure N.3 — Diagram for TOUCH CURRENT measurement on fault condition at operating
temperature for single-phase connection of appliances other than those of cLAss Il
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Point of connection

to supply
Jo Lt
(line fault) !

- T w

(neutral fault)

L

o1t L

I
I
I

N

[
[
1
[
|
;
4
|

(earthing conductor fault) PE
EUT

g N f
B\__/A

Measuring network

IEC

a) Three-phase equipment on star TN or TT system

Point of connection

tosupply
|
| 1 L
(line fault) |
|
| 1 L
som £ T
YY) l
:,I/r b |
| |
|
(earthing conductor fault)
g ) PE EUT

(phase to
earth selector) @ f\ *

Measuring network
IEC

b) Three-phase equipment on unearthed three-phase three-line system
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Point of connection

Sy

to supply
| L
ot i I
(line fault) |
T ol/r 'L
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Annex O
(normative)

Battery-powered WELDING POWER SOURCES

General

Annex O applies to rechargeable battery-powered WELDING POWER SOURCES for arc welding and
allied processes and the BATTERY packs for such equipment.

Battgry-powered WELDING POWER SOURCES are WELDING POWER SOURCES powered either-by:

INTEGRAL BATTERIES,

O

ETACHABLE BATTERY PACKS,
SEPARABLE BATTERY PACKS.

All clauses of this document apply unless otherwise specified in Annex-O. If a clause is included
in Annex O, the numbered clauses of Annex O replace or add to thesxhumbered clauses gf the

mai
repl
sub

n| body. Unless otherwise specified, the content of clauses and subclauses in Annex O
aces the content of the corresponding clauses and subclauses in the main body. Addifional
clauses are numbered 0.x.201, 0.x.202, etc.

Battdry-powered WELDING POWER SOURCES and BATTERY packs covered by Annex O cdn be

operated:

(@]

bmpletely disconnected and isolated from the)supply network;
cpnnected to the supply network with the \WELDING CIRCUIT isolated from supply network.

Reqgdirements for protection against risk* of electric shock depend on specific eledtrical

topolpgy.

If the| battery-powered WELDING POWER SOURCE can also be used during charging, the insulation

requirements shall be considered when designing the charging unit.

Since BATTERY packs for WELDING POWER SOURCES are submitted to different use patterns (such
as rdugh use, high charging and discharging currents), their safety can be evaluated only by
Anngx O and not by using other standards for BATTERY packs, such as the IEC 62133 s¢ries,

and

due to the chargmg of these DETACHABLE BATTERY PACKS are therefore con3|dered to be fulfilled.

Annex O also addresses requirements covering the use of lithium-ion CELLS employed in

BAT
con

TERY SYSTEMS in WELDING POWER SOURCES. The following shall be considered within the
text of these requirements.

These requirements address the safety of BATTERIES during storage and use including
discharge and charge, and not any possible hazards associated with toxicity nor potential
hazards associated with transportation or disposal.

NOTE 1 IEC 62281 covers the safety aspects of lithium-ion BATTERIES during transport.

BATTERY SYSTEMS covered by these requirements are not intended to be serviced by the end
user.
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These requirements are intended to provide comprehensive evaluation of a BATTERY only if
used in products covered by this document.

These requirements address the safety of BATTERY SYSTEMS during storage and use
including discharge and charge. These requirements are only considered to be
supplementary requirements in regards to BATTERY CHARGER fire and electric shock.

These requirements refer to and require parameters supplied in reference to the CELLS that
establish conditions for safe use of those CELLS. Those parameters form the basis of
acceptance criteria for a number of tests contained herein. This document does not
independently evaluate the safety of CELLS. These parameters, taken as a set, constitute

the “SPECIFIED OPERATING REGION” for a CELL. There can be several sets of SPECIFIED
ORERATING DEF‘I(\N(Q)

Annex O does not apply to the safety of BATTERY CHARGERS themselves. However, it covers the
safe functioning of BATTERY SYSTEMS. The equipment including charging unit, BATTERY pack and
WELD|ING POWER SOURCE shall meet the separation requirements of the standard~applied tp the

BATTERY CHARGER.

NOTE|2 IEC 60335-2-29 covers a variety of CHARGERS.

Annex O does not provide comprehensive safety information for manufacturing, maintenance

and fepair personnel.

0.4 | Environmental conditions

Addition to Clause 4 of this document:

BATTERY conditions shall not exceed the BATTERY'S'SPECIFIED OPERATING REGION. Dependifg on
the technology used, different environmentalceonditions can be necessary and the resuilting

WELD|ING POWER SOURCE and/or BATTERY pack.shall be marked accordingly (see 15.1).

NOTE| See IEC 62133-2:2017, Figure A.1 for details.
0.5 | Tests

0.5.1 Test conditions

Succgssive testing performed on a BATTERY can result in cumulative stress which can dause
permianent damage (o, the BATTERY and should be avoided. Additional samples can be use¢d as

necepsary, excepfifor the TYPE TESTS where only one sample shall be used.

Testg shall be_carried out on new, dry and completely assembled WELDING POWER SOURCESS.

The pedtling test defined in O.7.1 and the THERMAL PROTECTION test defined in 8.5 sh3gll be

carricd-outatambient temperature of 40—"C,seetoferancesim 7- 12

Other tests shall be carried out at an ambient air temperature of (25 + 10) °C.

Unless otherwise specified, tests shall be performed starting with a FULLY CHARGED BATTERY.

Some of the tests can result in fire or EXPLOSION. It is therefore recommended that personnel
should be protected from the flying fragments, explosive force, sudden release of heat, chemical
burns, intense light and noise that can result from such EXPLOSIONS. The test area should be
well ventilated to protect personnel from possible harmful fumes or gases.
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Addit

0.5.1

jon to 5.1 of this document:

.201 When measuring voltage, the peak value of any superimposed ripple exceeding
10 % of the average value shall be included. Transient voltages are ignored, such as a
temporary increase of voltage, for example after the BATTERY pack is removed from the
CHARGER.

0.5.1.202 Measurements of CELL voltages during the tests of lithium-ion systems shall be
made using a single pole resistive-capacitive low pass filter with a cut-off frequency of
5 kHz + 500 Hz. If charging voltage limits have been exceeded, the peak value of the voltage
measured after this network shall be used. The measurement shall have a measurement

tolergnce within +1 % for the combined filter circuit and voltmeter.

0.5.1
BATT

the manufacturer’s instructions.

0.5.1
outer
temp)

0.5.1

averaging period of 1 s to 5s. Current limits set by the BATTERY manufacturer’s specifig

shall

0.5.1

0.5.1
docu

0.5.1
CELL
amol

0.5.1
volta

- 0
- 1
- 2

0.5.3

.203 Unless otherwise specified, all BATTERIES shall be fully conditioned as fol
FRIES shall be FULLY DISCHARGED and after a rest of two hours charged in accordancs

erature.

.205 Currents measured during BATTERY charging shall,be average currents wit

not be exceeded.
.206 If not otherwise specified, a FULLY CHARGED BATTERY shall be used.

.207 When a BATTERY comprised of aysingle CELL is employed, instructions in

.208 For BATTERY designs where-there is a series arrangement of parallel cluste
, the cluster shall be treatedcas a single CELL for those tests that require alterin
nt of charge on a single CELL prior to conducting the test.

.209 Unless the manufacturer specifies a different voltage, the end-of-disch
jes for common CELL chemistries are:

9 V per CELL for nickel cadmium or nickel metal-hydride BATTERIES;
75V per CELL\for lead-acid BATTERIES;
5V per/cELL for lithium-ion BATTERIES.

Conformity of components

ment referring to special preparations ef\a CELL in a series configuration do not apply.

ows:
with

.204 The location of thermocouples for CELL temperature measurements shall be on the
surface, half way along the longest dimension, of the CELL that‘results in the highest

h an

ation

this

rs of
y the

arge

Addi

ioh-to-5-3-of this-document:

CELLS employed in WELDING POWER SOURCES or CELLS employed in BATTERY packs shall comply
with IEC 62133-1:2017 or IEC 62133-2:2017, except for lead-acid BATTERIES.

NOTE The above requirement for testing according to IEC 62133-1:2017 or IEC 62133-2:2017 does not include the
BATTERY pack itself.
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0.6 Protection against electric shock

0.6.1 Insulation
0.6.1.1 General

Addition to 6.1.1 of this document:

Protection against electric shock from BATTERY VOLTAGE CLASS B circuits shall be composed of:

— BASIC PROTECTION measures against direct contact with live parts;
easures for protection under SINGLE-FAULT CONDITIONS.

|
3

The protection measures shall meet the requirements as described in a) and b) or@) and c).

ASIC PROTECTION measures

B

Plersons shall be protected against direct contact with the live parts of the BATTERY VOUTAGE
clLAss B electric circuits. The protection measures against direct contact shall be proyided
by one of the following:

—| BASIC INSULATION of the live parts;

—| enclosures, preventing access to the live parts.

The enclosures can be electrically conductive or non-conductive.
FJ

b) BProtection under SINGLE-FAULT CONDITIONS

Equipotential bonding

Exposed conductive parts of BATTERY VOLTAGE CLASS B electric equipment, inclliding
exposed conductive enclosures, shall besbonded together for potential equalizatipn in
accordance with the requirements in.@$10.5.201.

¢| Insulation resistance

The BATTERY VOLTAGE CLASS B electric circuits intended to be not conductively conng¢cted
to the supply network shall hayve sufficient insulation resistance in accordance with the
requirements in 0.6.1.4.

Requirements on insulation resistance for BATTERY VOLTAGE CLASS B electric cifcuits
intended to be conductively connected to the supply network shall comply with 6.1{4.

c) Alternative approach-for protection against electric shock

Als an alternative,t0 b), the equipment manufacturer shall conduct an appropriatg risk
apsessment and .establish a set of measures which give sufficient protection against el¢ctric
shock undef)SINGLE-FAULT CONDITIONS.

0.6.1.4 Inhsulation resistance

Additien.to 6.1.4 of this document:

The minimum insulation resistance from BATTERY VOLTAGE CLASS B circuits to accessible
surfaces shall be at least 100 Q/V. The reference shall be the maximum WORKING VOLTAGE.

NOTE Hazard of electric shock occurs when electric currents depending on value and duration pass through
the human body. Harmful effects can be avoided if the current is within zone DC-2 for DC or zone AC-2 for AC as
shown in IEC 60479-1:2018, Figure 20 and Figure 22, respectively. The relation of harmful body currents and other
wave forms and frequencies is described in IEC 60479-2:2019. The insulation resistance requirements of 100 Q/V
for DC equals body currents of 10 mA.

To meet the above requirement for the entire circuit, it is necessary to have a higher insulation
resistance for each component, depending on the number of the components and the structure
of the circuit to which they belong.
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Conformity shall be checked by the following procedure

a) Preconditioning and conditioning

P

rior to the measurement, the device under test (DUT) shall be subjected

to a

preconditioning period of at least 8 h at (5 + 2) °C, followed by a conditioning period of 8 h

10
at a temperature of (23 £ 5) °C, a humidity of 90f5 %, and an atmospheric pressure of
between 86 kPa and 106 kPa.

Alternative preconditioning and conditioning parameters can be selected provided transition
across the dew point occurs shortly after the beginning of the conditioning period.

ifion to 6.1 of this document:

hich the lowest value can be determined.
sulation resistance measurements

he insulation resistance of entire conductively connected BATTERY VOLTAGE CLA
ectric circuits can be measured using the test procedure for the measdrement g

g¢chargeable energy storage system (RESS) given in ISO 6469-1:2009, 6.1.3.

the system has several voltage ranges (e.g. because of boost convierter) in a conduc
bnnected circuit and some of the components cannot withstand)the maximum WOR
DLTAGE of the entire circuit, the insulation resistances of components can be meas

sconnected.

he measurements shall be performed using suitable instruments that can apply DC vo
.g. megohmmeter, provided they deliver the required test voltage).

.5 Dielectric strength
ion to 6.1.5 of this document:

ATTERY VOLTAGE CLASS B circuits not conductively connected to the supply network

from

f the

ively
KING
ured

bparately by applying their own maximum WORKING VOLTAGES after those components are

Itage

br BATTERY VOLTAGE CLASS B circuitsithe test voltage, AC or DC, shall be greater tha

becified, considering the-applicable parts and sections of IEC 60664 by the manufac

his test is intendedito*demonstrate the adequacy of the protection measures to isolat
arts of BATTERY,VOLTAGE CLASS B electric circuits.

ATTERY VOLTAGE CLASS B circuits conductively connected to the supply network
hese shallcomply with 6.1.5.

the

ghest voltage that can actually occur to the component. The test voltage shall be defived
pom the relevant over-voltages«of the electric circuit to which the component is connected.
Fansient over-voltages that-can be expected, including influences from other connegtions
the supply network, if any; shall be considered. The test voltage and its duration shall be

urer.

p live

T
b) |
T
e
r
If
c
\%
S
d
T
:
0.6.1
Addit
a) B
F
h
fr
T
tq
S
T
p
b) B
T
Addit
0.6.

.20 —CREEPAGE DISTANCES (0. 1-3) and CLEARANCES (6. 1-2) d0 not—appty t

construction of BATTERY CELLS or the interconnections between CELLS in a BATTERY pack.

the

0.6.1.202 When evaluating a BATTERY pack for protection against electric shock, CREEPAGE
DISTANCES, CLEARANCES and distances through insulation, the BATTERY pack shall be connected
to the CHARGER.

0.6.2 Protection against electric shock in normal service

Addition to 6.2 of this document:

0.6.2.201 Battery-powered WELDING POWER SOURCES and BATTERY packs shall be so
constructed and enclosed that there is adequate protection against electric shock.
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Conformity shall be checked by VISUAL INSPECTION, and by the tests of 0.6.2.202 to 0.6.2.205,
as applicable.

0.6.2.202 For detachable and SEPARABLE BATTERY PACKS, it shall not be possible to have two
conductive, simultaneously accessible parts where the voltage between them exceeds
60 V DC.

0.6.2.203 A BATTERY SYSTEM shall be short-circuit protected by an over-current interruption
device. The over-current interruption device shall be suitable for this application.

()4 28 B2 S aYYalTa¥a a

...... with

(isolation of the WELDING CIRCUIT).

0.6.2.205 BATTERY VOLTAGE CLASS B circuits up to a voltage of 113 V DC ¢ berconductively
connpected to the WELDING CIRCUIT provided the NO-LOAD VOLTAGE does not exgeeed 60 V DC in
a SINGLE-FAULT CONDITION.

NOTE| A switch-disconnector element in accordance with IEC 60947-3 having an appropriate rating is cons|dered
to megt the single-fault requirement.

0.7 | Thermal requirements

0.7.1 Heating test
0.711 Test conditions

When placing the measuring devices, the only access permitted shall be through openingg with
covefl plates, inspection doors or easily removable panels provided by the manufacturer| The
ventilation in the test area and the measuring.devices used shall not interfere with the ngrmal
ventilation of the WELDING POWER SOURCE ar'e¢ause abnormal transfer of heat to or from it.

The WELDING POWER SOURCE is operated at constant current starting with a FULLY CHARGED
BATTERY:

a) Wwith the RATED MAXIMUM WELBING CURRENT ( ) with CONSECUTIVE OPERATING CYCLE$;

12max

b) with the rated WELDING ‘CURRENT (/,) which allows continuous operation;

until the WELDING POWER SOURCE no longer operates due to the BATTERY being discharged|.

For WELDING PQWER SOURCES with DETACHABLE BATTERY PACKS or SEPARABLE BATTERY PACK]S the
test |s perfofmed three times on one WELDING POWER SOURCE in immediate succession| with
FULLY CHARGED BATTERY packs.

If it is_known that neither 2) nor h) giqu maximum hpating then a test shall be made 4dt the
setting within the rated range which gives the maximum heating.

Additionally for WELDING POWER SOURCES where continuous charging during welding is possible
a heating test as specified in 7.1 shall be conducted where the charge of the BATTERY is the
same at the end of the test as it was at the beginning.

The ambient temperature condition of O.5.1 shall be fulfilled before starting the test and the
BATTERIES shall be conditioned as specified in 0.5.1.203.

NOTE 1 This maximum heating is possible at the no-load condition.

NOTE 2 Operation time of welding equipment changes with BATTERY temperature, which could lead to higher
component temperatures at different ambient temperatures (e.g. 20 °C).
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0.7.1.3 Duration of test

The heating test for the continuous operation shall be carried out at the highest WELDING
CURRENT and CONVENTIONAL LOAD VOLTAGE that fully discharges the BATTERY without interruption
(e.g. THERMAL PROTECTION or automatic means).

0.7.2 Temperature measurement
0.7.2.1 Measurement conditions

The temperature shall be determined as follows:

a) for windings, by measurement of the resistance, or by surface or embedded temperature
sensors;

NOTE|1 The surface temperature sensor method is not preferred.

NOTE|2 In the case of windings of low resistance having switch contacts in series with(them, the resistance
measyrement can give misleading results.

b) for other parts, by surface temperature sensors.
0.7.4 Loading test

WELDQING POWER SOURCES shall withstand repeated load cycles without damage or funcfional
failure. This test can be conducted on any WELDING POWER SOURCE that functions correctly.

Confprmity shall be checked by the following tests and by establishing that no damage or
functjonal failure to the WELDING POWER SOURCE occdy during the tests.

Startlng from the cold state, the WELDING POWER SOURCE is loaded at the RATED MAXIMUM
WELDIING CURRENT until one of the following eccurs:

a) the THERMAL PROTECTION is actuated;
b) the maximum temperature limit of the windings is reached;
c) the BATTERY is FULLY DISCHARGED.

Immgediately after reset of the ;THERMAL PROTECTION in a), or after b) or c¢), the following tgst is
carri¢d out.

Immediately, while gquipment is still hot, the equipment shall be checked in accordance with
6.1.5/and O.6.1.54f applicable.

Addition to Clause 7 of this document:

0.7.201/ Normal charging of lithium-ion systems

Charging a lithium-ion BATTERY under normal conditions shall not exceed the SPECIFIED
OPERATING REGION FOR CHARGING of the CELL.

Conformity shall be checked by the following tests.

The BATTERY is charged in accordance with the CHARGING SYSTEM instructions starting with a
FULLY DISCHARGED BATTERY. Testing is carried out at an ambient temperature of (40 = 5) °C and

— if the WELDING POWER SOURCE is recommended to be operated at a minimum temperature
lower than 4 °C, the test is also conducted at that minimum temperature 72 °C;

— if the WELDING POWER SOURCE is recommended to be operated at a maximum temperature

greater than 40 °C, the test is also conducted at that maximum temperature +(5) °C.
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For individual CELLS, the voltage, the temperature measured in accordance with 0.5.1.205 and
the charging current are monitored to ensure that the hotspot of the BATTERY PACK is within
limits. In the case of parallel configurations, analysis can be used to avoid measuring the
individual branch currents. The result shall not exceed their SPECIFIED OPERATING REGION FOR
CHARGING (e.g. limits of voltage and current dependent on the temperature).

NOTE 1 The following is an example result of such analysis: the charging current for each branch of a parallel
connection is not monitored, if the maximum deliverable current of the CHARGER did not exceed the MAXIMUM
CHARGING CURRENT of a single CELL.

For BATTERIES employing series configurations, the test is repeated with a deliberately
imbalanced BATTERY. The imbalance is introduced into a FULLY DISCHARGED BATTERY by charging
one ¢ELL to approximately 50 % of full charge.

If it can be demonstrated through testing and/or design evaluation that an imbalance. less|than
50 %[ would actually occur in normal use, then this lower imbalance can be used)

NOTE|2 Examples are those designs that employ circuitry intended for maintaining balante between CELLS|in the
BATTERY pack. Systems with a small number of CELLS in series can be shown to exhibit limited imbalance in practice,
if the product ceases to operate with a BATTERY prepared with a smaller initial imbalanCe!

NOTE|3 An example for a testing is repeated charging and discharging of a3 BATTERY in accordance with the
manufacturer’s instructions until its capacity has decreased to 80 % of the rated-capacity, using the imbalance|at the
end of the test.

0.8 | THERMAL PROTECTION

0.8.1 General requirements

A battery-powered WELDING POWER SOURCE shall be fitted with THERMAL PROTECTION.| This
THERMAL PROTECTION shall meet the requirements of 8.2, 8.3, 0.8.4 and 8.5 to 8.7.

Confprmity shall be checked by VISUAL INSPECTION.

0.8.4 Operating capacity

The THERMAL PROTECTION shallbe able to operate 200 times, when the WELDING POWER SOJURCE
delivers its RATED MAXIMUM, WELDING CURRENT.

The ¢onformity shall be)checked with a suitable overload of a circuit having the same eledtrical
chargcteristics, espetially current and reactance, as the circuit in which the THHERMAL
PROTECTION is used-

0.9 | Abnormal operation

0.9.1—=Generatrequirements

All WELDING POWER SOURCES and their BATTERY packs shall not break down and increase the
risk of electric shock or fire under the conditions of operations 0.9.2 to 0.9.207.

Conformity shall be checked by the following tests.

0.9.2 Stalled fan test

A WELDING POWER SOURCE, which relies on motor-driven fan(s) for conformity with the tests of
Clause 7, is operated with a FULLY CHARGED BATTERY while the fan motor(s) is(are) mechanically
stalled and the WELDING POWER SOURCE is operated at the output condition of O.7.1.
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0.9.3 Short circuit test

The battery-powered WELDING POWER SOURCE is short circuited with the torch and the welding
cables normally supplied by the manufacturer, or, if none are supplied, by a conductor 1,2 m in
length and of the cross-section given in Table 9.

NOTE Cross sections for non-Sl system are given in Table F.1.

The battery-powered WELDING POWER SOURCE at the maximum output setting with a FuLLY
CHARGED BATTERY shall not clear fuses or circuit-breakers when short circuited:

a)
b)

The s$hort circuit is then applied for 2 min or until a protection device operates.

0.9.4 Overload test

This pubclause is not applicable.
Addition to Clause 9 of this document:

0.9.201 WELDING POWER SOURCE — abnormal conditions

The

for 15 s in the case of a DROOPING CHARACTERISTIC;

three times for 1 s, within a period of 1 min, in the case of a FLAT CHARACTERISTIC.

battery-powered WELDING POWER SOURCE, BATTERY/pack and the cables of b) and q), as

appropriate, are placed on a layer of dry absorbent surgical type cotton, extending beyond|each
side for a distance of 150 mm. The test is conducted dntil failure or until the test sample refurns
to within 5 K of the ambient temperature or, if neither of these occurs, until at least 3 h has
elapged. A new sample can be used for each faultlisted below. No EXPLOSION shall occur during
or affer the test. There shall be adequate prote€ction against electric shock as defined in Q.6.2.

No CHARRING or burning of the cotton shall\result. VENTING of the CELLS is permitted.

The flesistance for the short in items _a); b) and c¢) shall not exceed 10 mQ. CHARRING or igniting

of thg cotton from the shorting means is not considered a failure.

Fusep, thermal cut-outs, thermal links, temperature limiters, electronic devices or| any
component(s) or conductors(s) that interrupt the discharge current may operate during the
above tests. If these devices are relied upon to pass the test, the test shall be repeated two
more{times, using twoladditional sample devices, and shall open the circuit in the same mapner,
unlegs the test is otherwise satisfactorily completed. Alternatively, the test can be repeated with

b)

c)

Jombinations of exposed terminals of a DETACHABLE BATTERY PACK are shorted so gs to
[ test
bsed.
,,,,, at C C f the

2:1997 or test p
coton i ntinlunced S
Any cable provided between the SEPARABLE BATTERY PACK and the battery-powered WELDING
POWER SOURCE shall be shorted at the point likely to produce the most adverse effects.

Any cable provided between the BATTERY pack or the battery-powered WELDING POWER
SOURCE and the CHARGER shall be shorted at the point likely to produce the most adverse
effects.

0.9.202 WELDING CIRCUIT components — abnormal conditions

The following fault conditions are considered for the power circuit path of the WELDING POWER
SOURCE and, if necessary, applied one at a time, consequential faults being taken into
consideration:

a)

open-circuit at the terminal of any component;
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d)
e)

Components such as thyristors and triacs are not subjected to fault condition e).
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short-circuit of capacitors, unless they comply with IEC 60384-14;

short-circuit of any two terminals of an ELECTRONIC COMPONENT, other than a monolithic
integrated circuit. This fault is not applied between the two circuits of an optocoupler;

failure of triacs in the diode mode;

failure of a monolithic integrated circuit or other circuits that cannot be assessed by the fault
conditions a) to d). In this case the possible hazardous situations of the WELDING POWER
SOURCE are assessed to ensure that safety does not rely on the correct functioning of such
a component. All possible output signals are considered under fault conditions within the
integrated circuit. If it can be shown that a particular output signal is unlikely to occur, then
the relevant fault is not considered.

Positive temperature coefficient resistors (PTCs) are not short-circuited if they are.used Within

their[manufacturer’s declared specification.

For g§imulation of the conditions, the WELDING POWER SOURCE is operated at no-load condition

adjugted to maximum output setting.

The fest is conducted until failure or until one of the following oceurs:

THERMAL EQUILIBRIUM is achieved; or

—

Re test samples return to within 5 K of the ambient temperature; or
a|test period of 3 h has elapsed.

NOTE| Examination of the WELDING POWER SOURCE and its circuit diagram will reveal the fault conditions whith are
simulgted through circuit analysis, so that testing can be litnited to those cases which can be expected to giye the

most yinfavourable result.
0.9.203 Lithium-ion CHARGING SYSTEMS — abnormal conditions

This pubclause applies only to lithium=ion BATTERIES.

The CHARGING SYSTEM and BATTERY of a lithium-ion system shall be so designed that the risk of
fire gnd EXPLOSION as a resultiof abnormal operation during charging is obviated as far [as is

pracffical.

Confprmity shall be ghecked by the following test.

A sample containing the BATTERY and the associated assemblies of the CHARGING SYSTEM are
placgd on a(layer of dry absorbent surgical type cotton, extending beyond each side [for a
distapce ofs#50 mm. The BATTERY SYSTEM is operated as specified in O.17.1 t) 1) with all ¢f the

categories of abnormal conditions listed below in a) to d).

a)

Componenis in the CHARGING SYSTEM are faulied as In O.9.20Z a) to €), one at a ume, if the
outcome of such a fault is uncertain based upon analysis. For each fault condition
introduced, the state of the BATTERY before charging is as follows:

— a series configured BATTERY shall have a deliberate imbalance. The imbalance is
introduced into a FULLY DISCHARGED BATTERY by charging one CELL to approximately 50 %
of full charge; or

— if the test of O.7.201 is conducted with an imbalance of less than 50 %, a series
configured BATTERY shall have a deliberate imbalance as established in O.7.201; or

— asingle CELL or parallel only configuration BATTERY shall be FULLY DISCHARGED.
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b)

c)

d)

If the test of O.7.201 is conducted with an imbalance of less than 50 % due to the function
of circuit(s), and if a single fault of any component within that circuit(s) is shown to result in
the loss of that function, then a series configured BATTERY shall be charged with a deliberate
imbalance. The imbalance is introduced into a FULLY DISCHARGED BATTERY by charging one
CELL to approximately 50 % of full charge.

For a BATTERY with a series configuration, all CELLS are at approximately 50 % charge,
except for one which is shorted. The BATTERY is then charged.

With a FULLY CHARGED BATTERY connected to the CHARGER, a short is introduced to the
CHARGING SYSTEM across a component or between adjacent PCB tracks at a location
expected to produce the most unfavourable results to evaluate the effect of back-feed from
the BATTERY. For a CHARGER with a cable that connects to the BATTERY, the short shall be
ntroduced at the point likely to produce the most adverse effects. The resistance\df the
hort shall not exceed 10 mQ.

w =

Durirlg the tests, each CELL voltage is continuously monitored to determine if it'has exceeded

the limit condition. VENTING of the CELLS is permitted.

The fest is conducted until the sample under test experiences a failure,, returns to within § K of
the gmbient temperature or, if neither of these, until at least 7 h orwice the normal charge

period has elapsed, whichever is longer.

Testg are considered passed if all of the following are true:

This pubclause applies only to lithium-ion BATTERIES.

There has been no EXPLOSION during the test.

Nlo CHARRING or burning of the cotton has resulted. €CHARRING or igniting of the cotton|from
the shorting means is not considered a failure.

The CELLS shall not have exceeded the UPPER-LIMIT CHARGING VOLTAGE by more than 150 mV
of, if they have, then the CHARGING SYSTEM>shall be permanently disabled from rechayging
the BATTERY. To determine if recharging\is disabled, the BATTERY shall be dischargg¢d by
uking the WELDING POWER SOURCE tested (in the case of an integral system) or by usjing a
new sample of the WELDING POWER S@URCE (in the case of a detachable BATTERY SYSTHM) to
approximately 50 % charge, followed by an attempt to recharge the BATTERY normally. There
shall be no charging current after 10 min or after 25 % of the nominal capacity has |been
delivered, whichever occursfirst.

7

here shall be no evidence of damage to the CELL vent to impair compliance with O.14]204.

.204 Lithium-ion BATTERY short circuit

Therg shall beyno risk of fire or EXPLOSION when the main discharge connections of a series
configured«<INTEGRAL BATTERY, DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK are

shortled under conditions of extreme imbalance.

Conformity shall be checked by the following test.

The test is conducted with all the CELLS of the BATTERY FULLY CHARGED and one CELL FULLY
DISCHARGED.

A DETACHABLE BATTERY PACK Or SEPARABLE BATTERY PACK is placed on a layer of dry absorbent
surgical type cotton, extending beyond each side for a distance of 150 mm.

A WELDING POWER SOURCE containing an integral BATTERY is placed on a layer of dry absorbent
surgical type cotton, extending beyond each side for a distance of 150 mm.
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The main discharge connections of the BATTERY are shorted with a resistance not to exceed
10 mQ. The test is conducted until the test sample experiences a failure or until the test sample
returns to within 5 K of the ambient temperature. There shall be no EXPLOSION during or after
the test. As a result of the test, there shall be no CHARRING or burning of the cotton. VENTING of
CELLS is acceptable.

CHARRING or igniting of the cotton from the shorting means is not considered a failure.

Fuses, thermal cut-outs, thermal links, temperature limiters, electronic devices or any
component(s) or conductor(s) that interrupt the discharge current can operate during the above
tests. If these devices are relied upon to pass the test, the test shall be repeated two more
timeg, using two additional samples, and shall open the circuit in the same manner, unléesjs the
test ip otherwise satisfactorily completed. Alternatively, the test can be repeated with the apen-
circujted device bridged.

0.9.205 BATTERIES other than lithium-ion — overcharging

BATTERIES comprised of CELLS other than the lithium-ion type shall- withstand abysive
overg¢harging without risk of fire or EXPLOSION.

Confprmity shall be checked by the following test.

The BATTERY is placed on a layer of dry absorbent surgical type cotton, extending beyond|each
side for a distance of 150 mm and charged at a rate of 10 times the C5 RATE for the BATTERY for

85 mfn. There shall be no EXPLOSION and no CHARRING Of burning of the cotton. VENTING af the
CELL$ is acceptable.

0.9.206 BATTERY pack disconnection

Plugs$, connectors and switches in the electrical current path of BATTERY packs shall be suitable
for this application and shall be able.to,disconnect the BATTERY pack from battery-powered
WELDING POWER SOURCES without risk-ef fire and without risk of electrical shock.

This plause does not apply to aMWELDING POWER SOURCE with an INTEGRAL BATTERY.

Confprmity shall be checked by VISUAL INSPECTION according to O.6.1.202 after the follqwing
tests

The FULLY CHARGED .BATTERY pack operating the battery-powered WELDING POWER SOURCE the
outpyt of which)is connected to a CONVENTIONAL LOAD and adjusted to produce the RATED
MAXIMUM WELDING CURRENT is disconnected 10 times.

0.9.207, GENERAL PURPOSE BATTERIES

For GENERAL PURPOSE BATTERIES replaceable by the user additional risk analysis should be
performed by the manufacturer.

0.10 Connection to the supply network

Clause 10 is applicable only for BATTERY VOLTAGE CLASS B circuits conductively connected to
the supply network, except as follows:


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021 - 147 —

0.10.5 PROTECTIVE CIRCUIT

Addition to 10.5 of this document:

0.10.5.201 Continuity test for equipotential bonding of BATTERY VOLTAGE CLASS B circuits

All components forming the equipotential bonding current path (conductors, connections) shall
withstand the maximum current in a single-fault situation.

The resistance of the equipotential bonding path between any two exposed conductive parts of
the BATTERY VOLTAGE CLASS B electric circuit that can be touched simultaneously by a person
shall[not exceed 0, T Q.

The g¢quipotential bonding resistances shall be tested by injecting a current of at least 1 A at
50 Hg or 60 Hz derived from a SELV source, which shall be passed through the petential cyrrent
path pbetween any two exposed conductive parts for at least 5 s. This path shall{be’isolated|from
otherl unintended potential paths for measurement. These conducting ,parts shall in¢lude
BATTERY VOLTAGE CLASS B component housings, connections to battery-powered WELDING
POWHR SOURCE and the enclosures.

The yoltage drop between any two reachable exposed conductive’ parts in a distance up to
2,5 np shall be measured and the resistance calculated from the\current and this voltage drop.

NOTE| 2,5 m is the usual distance which a person can reach.
0.10{8 SuPPLY cIRcUIT on/off switching device

Addition to 10.8 of this document:

Whefe a built-in BATTERY circuit on/off switching device (for example switch, contactor or cifcuit-
breaker) is provided, this shall:

a) plainly indicate whether the circuitis open or closed, and
b) b rated as follows:

voltage: not less than-the“rated BATTERY voltage,

current: not less than the BATTERY current at CONVENTIONAL WELDING CONDITION
with RATED MAXIMUM WELDING CURRENT,

ot
c) b suitable fer\this application.

Confprmity shall be checked by VISUAL INSPECTION for b) in accordance with other rel¢vant
standards; and for c) by the following tests.

nnacrn-battar oo rad VA SIAI S DAV oo h t
TANUOLLD VAtlTl y"PpUWTUTUOTU VWL LUTING TTUVVEIN OUUNRNUL 10O Or =

or 100 cycles at the rate

Overtegd—Fhe—outputof-the—Fottr—¢ct
circuited in accordance with 0.9.3. The switching device is operated
of 6 to 10 cycles per minute with a minimum on-time of 1 s.

N

Endurance: The output is connected to a CONVENTIONAL LOAD and adjusted to produce the RATED
MAXIMUM WELDING CURRENT. The switching device is operated for 1 000 cycles at a rate of 6 to
10 cycles per minute with a minimum on-time of 1 s.

Addition to Clause 10 of this document:

0.10.201 For battery-powered WELDING POWER SOURCES with SEPARABLE BATTERY PACKS, the
external flexible cable shall have anchorages such that the conductors are relieved from strain,
including twisting, where they are connected within the WELDING POWER SOURCE, and protected
from abrasion.
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Conformity shall be check by test in accordance with 10.6.

0.14 Mechanical provisions

0.14.1 General requirements

Addition to 14.1 of this document:

Following the test, the battery-powered WELDING POWER SOURCE and BATTERY pack shall not
catch fire or explode.

In addition, the following applies for lithium-ion BATTERIES after the test of 0.14.2.2 and O.[14.4:

— the open circuit voltage of the BATTERY shall not be less than 90 % of the voltage meagured
immediately prior to the test;

— the BATTERY shall demonstrate normal discharging and recharging aftemthe€ test;

—

Rere shall be no damage to the CELL vent that impairs compliance with O.14.204.
0.14{2 Enclosure

0.14|2.2 Enclosure strength

Addilion to 14.2.2 of this document:

DETACHABLE BATTERY PACKS shall be fitted during enclosure strength test.

For QETACHABLE BATTERY PACKS Or SEPARABLE BATTERY PACKS with a mass greater than or ¢qual
to 3 kg the test is repeated on the BATTERY packs separately.

0.14|{4 Drop withstand

Equipment with any DETACHABLE BATTIERY PACK attached shall be capable of withstanding aldrop
test. For this test, the equipmentishall be equipped with all the associated attachments, cgoling
liquid and filler wire (excluding.ga’s cylinders, separate trailers, carts and wheel undercarriages,
unlegs these items are standard equipment and permanently affixed) that are recommendgd to
be ingtalled.

The heights for the drop test shall be as follows:

a) euipmentdith a mass of up to 25 kg shall withstand a drop of 250 mm;
b) eguipmentwith a mass of greater than 25 kg shall withstand a drop of 100 mm.

NOTE|1{Mass of equipment includes mass of associated attachments, cooling liquid and filler wire.

Conformity shall be checked by dropping the equipment three times on a hard and rigid surface.
This test is so arranged that a different bottom edge of the equipment is struck each time it
drops.

NOTE 2 In practice, one corner will touch the impact surface first.

In addition, for DETACHABLE BATTERY PACKS or SEPARABLE BATTERY PACKS with a mass less than
3 kg, the test is repeated on the BATTERY packs separately three times from a height of 1 m.
The sample shall be positioned to vary the point of impact.

Addition to Clause 14 of this document:

0.14.201 It shall not be possible to install a DETACHABLE BATTERY PACK Or a SEPARABLE BATTERY
PACK in reverse polarity.
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Conformity shall be checked by VISUAL INSPECTION.

0.14.202 Lithium-ion BATTERY enclosure pressure test

This subclause applies only to lithium-ion BATTERIES.

An enclosure for lithium-ion BATTERIES shall be designed such that it will safely release gasses
that can be generated as a result of VENTING.

Conformity shall be checked by measurement in the case of a) or by the test of b):

a)

b)

A
th
W
BRTTERY PACK. The pressure within the enclosure shall drop below\70 kPa in 30 s. 1
S
d
%

the total area of the openings in the enclosure allowing gasses to pass without obstry
shall be equal to or greater than 20 mm?; or

~

e enclosure shall be tested as follows.
total of (21 £ 2,1) ml of air shall be delivered at an initial pressure of (2070 = 207

ith INTEGRAL BATTERY or the enclosure of a DETACHABLE BATTERY.’PACK Or SEPAR
hall be no rupturing that would cause the enclosure to fail to méet-the requirements o

bcument. An additional volume, not to exceed 3 ml, is allowed to be added to the enclq
blume as may be required for test fittings.

ction

kPa

rough a (2,87 + 0,05) mm diameter orifice to the enclosure of a WELDING POWER SOURCE

ABLE
here
f this
sure

0.14|203 The manufacturer shall instruct the user that~only GENERAL PURPOSE BATTERIES

specified by the manufacturer shall be used as the primary energy source for battery-pow
WELDING POWER SOURCES.

Confprmity shall be checked by VISUAL INSPECTION)

0.14]204 Vents of BATTERY CELLS shall not be obstructed in such a way as to defeat
operation if VENTING is relied upon for safety.

Confprmity shall be checked by VISUAL INSPECTION or, if in doubt, by inspecting the CELLS
conclusion of the abnormal tests\of 0.9.201 a), b) and c¢) to ensure that CELLS have not v4
by any means other than through the CELL vent.

0.14/205 User accessible interfaces between elements of a BATTERY SYSTEM shall not en
conngctors of the following types:

Confphmity shall be checked by VISUAL INSPECTION.

standard mains inlet connectors, except for mains supply connections;

barrel connéctors with outside diameters of 6,5 mm or less;
phone-plugs with a diameter of 3,5 mm or less.

ered

their

after
bnted

hploy

0.15 RATING PLATE

0.15.3 Contents

a)

Identification
Box 4 WELDING POWER SOURCE symbol if applicable (optional) and type of INTE
BATTERY for example:
NiCd nickel cadmium BATTERIES
NiMH nickel metal-hydride BATTERIES

Li-ion lithium-ion BATTERIES

GRAL
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b) Welding output
Box 12 I5max
Box 13 Uy=..V Symbol and value of the CONVENTIONAL LOAD VOLTAGE.

=...A Symbol and value of RATED MAXIMUM WELDING CURRENT.

Boxes 11a, 11b, 11c Not applicable.
12a, 12b, 12c Not applicable.
13a, 13b, 13c Not applicable.

Alternatively for WELDING POWER SOURCES where continuous charging during welding is possible
in accordance with 0.7.1.1, the DUTY CYCLE as specified in 15.3 b) can be used.

c) Hnergy supply
Blox 14 Energy supply symbol, for example:

-— Direct current

Box WELDING POWER SOURCES Box WELDING POWER SOURCES
with INTEGRAL BATTERY with detachable or separable BATTERY
15 || Up-- V Rated BATTERY voltage 15 [U,... V Rated BATTERY voltage
16 || Q... Ah Rated BATTERY capacity based on the
rated capacity of the CELLS determined
17 || 1, A Rated charging current
19 || CHARGER CHARGER specified by the manufacturer 19 , | BATTERY BATTERY specified by the

manufacturer

Boxep 15 to 17 form a table with corresponding values.

Addition to 15.3 of this document:
d) Separable and DETACHABLE BATTERYPACKS shall also be marked with additional informjation
ap follows:

—| type (identification) as givenby the manufacturer;
—| the year of manufacture @nd a date code identifying at least the month of manufacjure;
—| rated BATTERY voltage;

—| the capacity assigned by the manufacturer in Ah, based on the rated capacity gf the
CELLS determined;

—| for alkalinetor other non-acid electrolyte BATTERIES, the type of BATTERY such as Lj-lon,
NiCd an@.NiMH.

NOTE| In Capada and the United States of America, the following additional requirements apply.

A battery- powered WELDING POWER SOURCE pI’OVIded with a DETACHABLE BATTERY PACK or a SEPARABLE BATTERY PACK

the manufacturer s name or trademark, a catalogue number a series |dent|f|cat|on or the equlvalent of the BATTERY
pack. Alternatively, the statement "See instruction manual for additional BATTERY packs" or the equivalent can be
employed in addition to at least one BATTERY pack referenced by catalogue number.

A DETACHABLE BATTERY PACK, a SEPARABLE BATTERY PACK, or a battery-powered WELDING POWER SOURCE provided
with an INTEGRAL BATTERY shall be marked "For use only with ___ charger", or the equivalent, where the underlined
space is completed with the manufacturer's name or trademark, a catalogue number, a series identification, or the
equivalent, of the CHARGER. Alternatively, the statement "See instruction manual for additional chargers," or the
equivalent can be employed in addition to at least one CHARGER referenced by catalogue number.
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0.17 Instructions and markings

0.17.1

Instructions

Addition to 17.1 of this document:

t) For battery-powered WELDING POWER SOURCES:

1) Instructions regarding BATTERY charging, information regarding ambient temperature
range for WELDING POWER SOURCE and BATTERY use and storage, and the recommended
ambient temperature range for the CHARGING SYSTEM during charging;

5) Warnings concerning battery-powered WELDING POWER SOURCES:

2\ FC.— & hatt =RV =l ST VoS = VLV V] ol = SC::nr\n— atandad £ ath o oA o ABLE
BATTERY PACK Or a SEPARABLE BATTERY PACK: instructions indicating the appropriate
BATTERY packs for use, such as by a catalogue number, series identification” of the

equivalent;

uuLLuly yuvvvluu VWECOTING T OV bREeE—hRteRaea—Tor—use—whn—a—bEFACt

3) Instructions indicating the appropriate CHARGER for use, such as by a catalegue number,
series identification or the equivalent;

4)) Information regarding durability and lifetime of BATTERY, typical welding range for a fULLY
CHARGED BATTERY and typical charging times;

Recharge only with the CHARGER specified by the manufacturer. A CHARGER that
is suitable for one type of BATTERY PACK can create’a risk of fire when used| with
another BATTERY PACK.

Use WELDING POWER SOURCEs only with specifically designated BATTERY PACKs.
Use of any other BATTERY PACKs can create‘a’risk of injury and fire.

When BATTERY PACK is not in use, keep it away from other metal objects] like
paper clips, coins, keys, nails, screws or other small metal objects thaf can
make a connection from one terminal to another. Shorting the BATTERY ternfinals
together can cause burns or a fire:

Under abusive conditions{Zliquid can be ejected from the BATTERY; gvoid
contact. If contact accidentally occurs, flush with water. If liquid contacts ¢yes,
additionally seek medical-help. Liquid ejected from the BATTERY can cause irriffation
or burns.

Do not use a BATJTERY PACK or WELDING POWER SOURCE that is damaged or
modified. Damaged or modified batteries can exhibit unpredictable behayviour
resulting in firey, " EXPLOSION or risk of injury.

Do not €xpose a BATTERY PACK or WELDING POWER SOURCE to fire or excegsive
temperature. Exposure to fire or temperature above 130 °C can cause EXPLOS|ON.
NQTE™ The temperature "130 °C* can be replaced by the temperature "265 °F*.

Follow all charging instructions and do not charge the BATTERY PACK or WELDING
POWER SOURCE outside the temperature range specnfled in the instruct{ons.

BATTERY and increase the risk of f|re

NOTE 2 In Europe (EN 60974-1), the following additional requirement applies:

For battery-powered WELDING POWER SOURCES with INTEGRAL BATTERY: instruction, how the INTEGRAL
BATTERY can be removed safely from the WELDING POWER SOURCE after the WELDING POWER SOURCE’s end of
life, and information about the type of BATTERY such as Li-lon, NiCd and NiMH.

0.17.2 Markings

Addition to 17.2 of this document:

Marking of BATTERY VOLTAGE CLASS B electric components:
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The symbol W012:2011-05 in accordance with ISO 7010:2019 shown in Figure O.1 shall appear
on (preferably) or near BATTERY VOLTAGE CLASS B electric power sources.

IEC

igure Q.71 — Nlarking o L L electric components
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MATERIEL DE SOUDAGE A L’ARC -
Partie 1: Sources de courant de soudage

AVANT-PROPOS

1) LalCommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes internationales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles aulpublic (PAS) gt des
Gyides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des,comités d'étudefs, aux
trgvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisgations
internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC,|participent égalemept aux
trgvaux. L'IEC collabore étroitement avec |'Organisation Internationale de Nofmalisation (ISO), selop des
copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions technique§ représentent, dans la mespre du
popgsible, un accord international sur les sujets étudiés, étant donné que les(Caomités nationaux de I'l[EC intéfessés
soht représentés dans chaque comité d’études.

3) Lep Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts-raisonnables sont entrepris afin qugq I'lEC
s'dssure de I'exactitude du contenu technique de ses publicatiens; I'lEC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite’par un quelconque utilisateur final.

4) D4ns le but d'encourager I'uniformité internationale, les ‘Comités nationaux de I'lEC s'engagent, dans tdute la
megsure possible, a appliquer de fagon transparente les,Rublications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquéesen-termes clairs dans ces dernieres.

5) L’IEC elle-méme ne fournit aucune attestation)de conformité. Des organismes de certification indépendants
foyrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L’IEC n'est responsahbled'aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Aucune responsabilité ne doit étreNimputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandajaires,
y ¢ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de(l'lEC,
popr tout préjudice causé en’cas de dommages corporels et matériels, ou de tout autre dommage de qdelque
nafure que ce soit, directe.ownindirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
défoulant de la publication*ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de|lI'lEC,
oulau crédit qui lui est accordé.

8) L'gttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publidations
référencées estobligatoire pour une application correcte de la présente publication.

9) L’attention-est.attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire|’objet
de| droits"de*brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drqgits de
bre¢vets\et'de ne pas avoir signalé leur existence.

L’IEC; ANOZ A4 24l Lao il 1 HLN | LN | laVa XN | pliea., o ol z1 foat 1 ) t
OUJIJr==1 a TLT TLAUNIT PJal 1T LUITTC U TLlUUTS 20U UT TTEL. oUUUaytT TITUUITYUT. 11" S ag|

d’'une Norme internationale.

Cette sixiéeme édition annule et remplace la cinquieme édition parue en 2017 et
I'Amendement 1:2019. Elle constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente.

a) Ajout du Tableau 1 avec la liste des termes par référence croisée dans I'ordre alphabétique
de la langue source.

b) Le document de référence des distances d’ISOLEMENT DANS L'AIR et des LIGNES DE FUITE
devient IEC 60664-1:2020.
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d)
e)

Le telxte de cette Norme internationale est issu des documents suivants:
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Modification du 6.1.2 et du 6.1.3 afin de respecter le dimensionnement de I'ISOLATION
PRINCIPALE spécifié dans I'lEC 60664-1 pour le réseau d’alimentation avec des tensions
rationalisées.

Déplacement de I'’essai de condensateur anormal du 6.2.2 au nouveau 9.5.

Modification du 6.2.5 du 6.3.6 afin d’utiliser le réseau de mesure du COURANT DE CONTACT
pondéré pour une opération de non-lacher/immobilisation et ajout d’'une exigence de
tolérance pour la tension d’alimentation.

Nouvelle structure du 16.3 et nouvelle exigence d’exactitude pour la valeur de tension
affichée.

Modification de ’Annexe A qui devient une annexe normative et ajout du Tableau A.2 et du
ableau A.3.

Mise a jour rédactionnelle de I’Annexe L pour l'utilisation des symboles normalises.

Nouvelle rédaction du mesurage du rendement et de la puissance en ETAT AU RALENTI
(Annexe M sur la base de I'lEC 62301:2011).

Ajout d’'un réseau de mesure pondéré pour une opération de non-lacher/immobilisfation
(Annexe N).

FDIS Rapport de vote
26/724/FDIS 26/727/RVD

Le ripport de vote indiqué dans le tableau ci-dessus denne toute information sur le vote ayant

abou

La lapgue utilisée pour I’élaboration de la présente Norme internationale est I'anglais.

i a son approbation.

Le présent document a été rédigé selon les'Directives ISO/IEC, Partie 2, il a été dévelpppé
selor] les Directives ISO/IEC, Partie 1 et;les Directives ISO/IEC, supplément IEC; disponjibles
sous|www.iec.ch/members_experts/refdocs. Les principaux types de documents développés

par I'l[EC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Dang le présent document, les-caractéres d’imprimerie suivants sont utilisés:

ctitéeres de conformité: caractéres italiques;

tgrmes utilisés dans le présent document qui ont été définis a I'Article 3: PE[ITES
MAJUSCULES EN CARACTERES ROMAINS.

Une liste de toutes' les parties de la série IEC 60974, sous le titre général Matériel de soudage

a l'arnc, peut étre consultée sur le site web de I'lEC.

Le comité-a décidé que le contenu du présent document ne sera pas modifié avant la date de
stabilite\indiquée sur le site web de I'l|EC sous webstore.iec.ch dans les données relative

ala

publication recherchée. A cette date, le document sera

reconduit,

supprime,

remplacé par une édition révisée, ou
amendé.

IMPORTANT - Le logo 'colour inside' qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer le présent document en utilisant une imprimante couleur.
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MATERIEL DE SOUDAGE A L’ARC -

Partie 1: Sources de courant de soudage

1 Domaine d’application

La présente partie de I'EC 60974 s'applique aux sources de courant de soudage a l'arc et aux
procgdés connexes congus pour un USAGE INDUSTRIEL ET PROFESSIONNEL qui sont aliméntés
sous|une tension ne dépassant pas 1 000 V, alimentés par BATTERIE ou entrainés_par des
moygns mécaniques.

Le présent document spécifie les exigences de sécurité et de fonctionnement,des SOURCES DE
COURANT DE SOUDAGE et des SYSTEMES DE COUPAGE PAR PLASMA.

Le pfésent document ne s'applique pas aux sources de courant de soudage et de coupage a
I'arc p service limité qui sont utilisées essentiellement par des non‘\professionnels et quif sont
conglies conformément a I'lEC 60974-6.

Le pfésent document inclut les exigences relatives aux SOURCES DE COURANT DE SOUPAGE
alimgntées par BATTERIE et aux blocs de batteries qui sont'donnés a I’Annexe O.

Le présent document ne s’applique pas aux essais des sources de courant pendant la
mainfenance périodique ou apreés réparation.

NOTE|1 Le coupage a I'arc électrique et la projection. & I'arc électrique sont des exemples de procédés connexes
types.

NOTE|2 Des systémes en courant alternatif destension nominale comprise entre 100 V et 1 000 V sont présentés
dans | Tableau 1 de I'lEC 60038:20009.

NOTE|3 Le présent document ne contient pas les exigences de compatibilité électromagnétique (CEM).
2 Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de lgur contenu,«des exigences du présent document. Pour les références datées, seule
I’éditlon citée s*applique. Pour les références non datées, la derniére édition du documept de
référence s'applique (y compris les éventuels amendements).

IEC 60050-151, Vocabulaire électrotechnique international (IEV) — Partie 151: Dispgsitifs
électriques et magnétiques (disponible a I'adresse: http://www. electropedia.org)

IEC 60050-851, Vocabulaire électrotechnique international (IEV) — Partie 851: Soudage
électrique (disponible a I'adresse: http://www. electropedia.org)

IEC 60245-6, Conducteurs et cables isolés au caoutchouc — Tension assignée au plus égale a
450/750 V — Partie 6: Cables souples pour électrodes de soudage a I'arc

IEC 60417, Symboles graphiques utilisables sur le matériel (disponible a I'adresse:
http://www.graphical-symbols.info/equipment)

IEC 60445, Principes fondamentaux et de sécurité pour les interfaces homme-machine, le
marquage et l'identification — Identification des bornes de matériels, des extrémités de
conducteurs et des conducteurs
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IEC 60529, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60664-1:2020, Coordination de l'isolement des matériels dans les réseaux d’énergie
électrique a basse tension — Partie 1: Principes, exigences et essais

IEC 60664-3, Coordination de I'isolement des matériels dans les systémes (réseaux) a basse
tension — Partie 3: Utilisation de revétement, d’empotage ou de moulage pour la protection
contre la pollution

IEC 60695-11-10, Essais relatifs aux risques du feu — Partie 11-10: Flammes d’essai —
Méth daoc dacaoni I-\n,y-,iznn-l-nl ot vaortioal A | flamma dC 50 I'/!'/

Py Py
O TCo—CG—Cooar11o oo Ctv eTocara o rnaniiie

IEC §0974-7, Matériel de soudage a I'arc — Partie 7: Torches

IEC ¢0974-10, Matériel de soudage a I'arc — Partie 10: Exigences _de,Ycompatlbilité
électtomagnétique (CEM)

IEC 1140, Protection contre les chocs électriques — Aspects communs$‘aux installations et aux
matéyiels

IEC 61558-2-4, Sécurité des transformateurs, bobines d’inddctance, blocs d’alimentatipn et
prodliits analogues pour des tensions d’alimentation jusqu'a” 1 100 V — Partie 2-4: Rég¢gles
parti¢ulieres et essais pour les transformateurs de séparation des circuits et les blocs
d’alimentation incorporant des transformateurs de séparation des circuits

IEC 61558-2-6, Sécurité des transformateurs, bobines d’inductance, blocs d’alimentatipn et
produits analogues pour des tensions d’alimentation jusqu’a 1 100 V — Partie 2-6: Re¢gles
partiguliéeres et essais pour les transformateurs de sécurité et les blocs d’alimentation
incorporant des transformateurs de sécurité

IEC ©62133-1:2017, Accumulateurs alealins et autres accumulateurs a électrolyte non acfde —
Exigences de sécurité pour les acetimulateurs portables étanches, et pour les batteries qui en
sont [constituées, destinés a I'utilisation dans des applications portables — Partie 1. Systémes
au nickel

IEC ©62133-2:2017, Accumulateurs alcalins et autres accumulateurs a électrolyte non acfde —
Exigg¢nces de sécurité pour les accumulateurs portables étanches, et pour les batteries qui en
sont [constituées, destinés a I'utilisation dans des applications portables — Partie 2: Systémes
au lithium

IEC 62301.2011, Appareils électrodomestiques — Mesure de la consommation en veille

ISO T010:2019, Symboles graphiques — Couleurs de sécurité et signaux de sécurité — Signaux
de securité enregistrés

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'[EC 60050-151,
I'IEC 60050-851 et 'lEC 60664-1 ainsi que les suivants s’appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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Le Tableau 1 fournit une liste des termes par référence croisée classée par ordre alphabétique.

Tableau 1 — Liste alphabétique des termes

Terme Numéro Terme Numéro Terme Numéro
du terme du terme du terme
batterie 3.2.1 cycle de 3.2.22 micro-environnement 3.1.41
fonctionnement
consécutif
batterie incorporée 3.2.2 degré de pollution 3.1.40 personne avertie 3.1.4
batteries a usage 3212 dispasitif réducteur 3147 plague Qignaléfinllm 3122
géngral de risques
élémlents a usage
géndral
bloc [de batteries 3.2.3 distance d’isolement 3.1.38 protection principale 3.2/18
amoyibles
bloc |[de batteries 3.2.4 double isolation 3.1.52 protection thermique 3.1.45
démontables
caragtéristique plate 3.1.9 échappement de gaz 3.2.16 puissance, active 3.3|3
caragtéristique 3.1.10 échauffement 3.1.43 puissance apparente 3.3{4
statique
caragtéristique 3.1.8 efficacité de la source 3.3.2 puissance assignée 3.13
tombante de courant de
soudage
carbgnisation 3.2.21 élément 3.2.7 rapport harmonique 3.3/6
total
taux de distorsion
harmonique total
charge 3.1.18 élément 3.2.10 régime Cg 3.2|6
conventionnelle completement chargé
batterie
completement
chargée
chargeur 3.2.8 élément 3.2.11 région de 3.214
completement fonctionnement
déchargé spécifiée
batterie
completement
déchargée
circufit d’alimentation 3.1.57 environnement avec 3.1.46 région de 3.2.14.1
risque accru de choc fonctionnement
électrique spécifiée pour le
chargement
circuit de commande 3.1.12 équilibre thermique 3.1.44 source de courant de 3111
soudage
source de courant de
soudage a l'arc
circuit de protection 3.1.63 essai de type 3.1.5 source de courant 3.1.55
électrique de coupage
par plasma
circuit de soudage 3.1.11 essai individuel de 3.1.6 systéme de batterie 3.2.5
série
classe de tension de 3.2.19 état au ralenti 3.1.66 systeme de charge 3.2.9
batterie A
classe de tension de 3.2.20 examen visuel 3.1.7 systéme de coupage 3.1.54
batterie B par plasma
classe d’isolation 3.1.64 expert 3.1.3 tension a vide 3.1.15
personne compétente
personne qualifiée
commande a distance 3.1.60 explosion 3.2.23 tension a vide 3.1.26

assignée
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Terme Numéro Terme Numéro Terme Numéro
du terme du terme du terme
composant 3.2.17 facteur de marche 3.1.37 tension a vide 3.1.28
électronique assignée commutée
condition 3.1.17 facteur de puissance 3.3.5 tension a vide 3.1.27
conventionnelle de assignée réduite
soudage
condition de premier 3.1.61 fréquence assignée 3.3.1 tension assignée 3.1.29
défaut d’alimentation d’alimentation
courant assigné 3.1.30 groupe de matériau 3.1.42 tension 3.1.20
d’alimentation conventionnelle en
charge
courgnt 3.1.31 installation fixe 3.1.62 tension en charge 3. 114
d'alimentation
assigné a vide
courgnt 3.1.32 isolation fonctionnelle 3.1.65 tension locale 3.1.68
d'alimentation
assigné maximal
courgnt 3.1.33 isolation principale 3.1.50 trés basse'tension de 3.166
d'alientation effectif sécurite
maxipmal
courgnt de charge 3.2.13 isolation renforcée 3.1.53 usage industriel et 3.112
maximal professionnel
courgant de contact 3.1.59 isolation 3.1.51 valeur assignée 3.1.p1
supplémentaire
courgnt de soudage 3.1.13 ligne de fuite 3)1.39 valeur 3.1.(16
conventionnelle
courgnt de soudage 3.1.24 limite supérieure de 3.2.15 vitesse assignée en 3.1.p4
assigné maximal la tension de charge charge
courgnt de soudage 3.1.25 matériel de classe | 3.1.48 vitesse de rotation 3.135
assigné minimal assignée a vide
cour@nt de soudage 3.1.19 matériel\de classe Il 3.1.49 vitesse de rotation 3.1.86
conventionnel assignée au ralenti
3.1 | Termes et définitions genéraux
3.11
sourfe de courant de soudage
sourfe de courant'de soudage a I’arc
matériel destingsa\fournir un courant électrique et une tension et ayant les caractéristiques
exigdes, approepriees au soudage a I'arc et a des procédés connexes
Note 1 a, larticle: Une SOURCE DE COURANT DE SOUDAGE peut également alimenter d'autres équipemepts et
accesgQir€s, par exemple des tensions auxiliaires, liquide de refroidissement, électrode fusible pour soudage ja I'arc
et gazlpaur |a protection de I'arc et de |1a zone de soudage

Note 2 a I'article:

3.1.2

usage industriel et professionnel
usage prévu uniquement pour des EXPERTS ou des PERSONNES AVERTIES

[SOURCE: IEC 60050-851:2008, 851-11-12]

Cet article révise I'lEC 60050-851:2008, 851-13-01, qui sera mis a jour.
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3.1.3
expe

rt

personne compétente
personne qualifiée
personne qui peut juger le travail assigné et reconnaftre les dangers possibles sur la base de
sa formation, ses connaissances, son expérience et sa connaissance du matériel concerné

Note 1
consid

a l'article: Plusieurs années de pratique dans le domaine technique concerné peuvent étre pris
ération pour I'estimation de la formation professionnelle.

[SOURCE: IEC 60050-851:2008, 851-11-10]

es en

3.1.4

pers
pers(

Note 1

[sou

3.1.5

bnne avertie
nne informée des taches assignées et des dangers possibles dus a des négligences

a l'article: Si nécessaire, la personne a subi une formation.

RCE: IEC 60050-851:2008, 851-11-13]

essaj de type

essa
verifi

[SOU

3.1.6

effectué sur un ou plusieurs dispositifs réalisés selon<aune conception donnée, af|
er si ces dispositifs satisfont aux exigences de la nornme concernée

RCE: IEC 60050-851:2008, 851-12-05]

essaj individuel de série

essa
aux ¢

[sou

3.1.7

effectué sur chaque dispositif en cours(ou en fin de fabrication pour vérifier qu'il saf
xigences de la norme concernée ou @ des critéres spécifiés

RCE: IEC 60050-851:2008, 851-12-06]

examen visuel

exan
dispd

[sou

3.1.8
cara
CARA

normsa

Note 1

3.1.9

en a I'ceil nu destiné a vérifier qu'il n'y a pas de désaccord apparent par rappor
sitions de la norme;eoncernée

RCE: IEC 60050-851:2008, 851-11-11]

Ctéristique tombante

n de

isfait

aux

zone

a l'article: Cet article révise I'lEC 60050-851:2008, 851-12-34, qui sera mis a jour.

caractéristique plate
CARACTERISTIQUE externe STATIQUE d'une SOURCE DE COURANT DE SOUDAGE qui, dans la zone
normale de soudage, est telle que lorsque le courant croft, la tension décroit de moins de

7V

00 A ou croit de moins de 10 V/100 A

[SOURCE: IEC 60050-851:2008, 851-12-35]
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3.1.10

caractéristique statique
relation entre la tension et le courant aux bornes de sortie d'une SOURCE DE COURANT DE
SOUDAGE quand elle est connectée a une CHARGE CONVENTIONNELLE

Note 1

3.1.1

a l'article: Cet article révise I'lEC 60050-851:2008, 851-12-32, qui sera mis a jour.

1

circuit de soudage
tous les éléments conducteurs a travers lesquels le passage du COURANT DE SOUDAGE est prévu

Note

Note 2
tel cag

[sou

3.1.1
circu
circu
des

EXEM
matér

EXEM
d’autr

Note 1

3.1.1
cour|

courant fourni par une SOURCE DE COURANT DE SOUDAGE pendant le soudage

3.1.1
tens
tensi
DE S(

[SOU

3.1.1
tens
tensi
le CIA

d Idrtcie. £ souddge d 1dlic, I'dalfC 1dit pPpartie du CIRCUTT DE SOUDAGE.

a l'article: Dans certains procédés de soudage a l'arc, I'arc peut étre établi entre deux électrodes., D3
, la piéce mise en ceuvre ne fait pas nécessairement partie du CIRCUIT DE SOUDAGE.

RCE: IEC 60050-851:2008, 851-14-10]
2
it de commande

tinterne ou externe servant a commander le fonctionnement dumyatériel et/ou la prote
ircuits de puissance

PLE 1 CIRCUITS DE COMMANDE destinés a réaliser I'interface entre la ' SOURCE DE COURANT DE SOUDAGH
el externe congu par le fabricant.

PLE 2 CIRCUITS DE COMMANDE destinés a réaliser l'interface‘\entre la SOURCE DE COURANT DE SOUD
bs types de matériels accessoires.

a l'article: Cet article révise I'lEC 60050-851:2008, 851-14-11, qui sera mis a jour.

3
ant de soudage

4
on en charge
bn entre les bornes de sor{ie’ lorsque la SOURCE DE COURANT DE SOUDAGE débite un cou
UDAGE

RCE: IEC 60050-851:2008, 851-12-04]

5
on a vide
bn entre.les bornes de sortie accessibles d'une SOURCE DE COURANT DE SOUDAGE, lor
CUIT DE SOUDAGE est ouvert, mais sous tension, a I'exclusion de toute tension d'amor

ou der stabilisation

ns un

ction

et un

GE et

RANT

sque
cage

Note 1 a I'article: Cet article révise I'lEC 60050-851:2008, 851-12-24, qui sera mis a jour.

3.1.1

6

valeur conventionnelle
valeur normalisée utilisée pour la mesure d'un paramétre en vue de comparaison, étalonnage,
essai, etc.

Note 1 a l'article:

de soudage.

[SOURCE: IEC 60050-851:2008, 851-12-07]

Les VALEURS CONVENTIONNELLES ne s'appliquent pas nécessairement au cours d'une opération
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3.1.17

condition conventionnelle de soudage

condition de la SOURCE DE COURANT DE SOUDAGE sous tension et a |'état thermiquement stabilisé
définie par un COURANT DE SOUDAGE CONVENTIONNEL établi sous la TENSION CONVENTIONNELLE
EN CHARGE correspondante dans une CHARGE CONVENTIONNELLE pour la TENSION D'ALIMENTATION,
la fréquence ou la vitesse de rotation assignées

[SOURCE: IEC 60050-851:2008, 851-12-26]

3.1.18
charie conventionnelle

charge résistive constante pratiquement non inductive ayant un FACTEUR DE PUISSANCH non

inférieur a 0,99

[SOURCE: IEC 60050-851:2008, 851-12-27]

3.1.19
courpnt de soudage conventionnel
I
courant débité par une SOURCE DE COURANT DE SOUDAGE dans un@.€HARGE CONVENTIONNELLE
sous(la TENSION CONVENTIONNELLE EN CHARGE correspondante

Note 1 a l'article: Les valeurs de I, sont données en valeurs efficaces, pour le courant alternatif et en vpleurs
moyernnes arithmétiques pour le courant continu.

3.1.20
tension conventionnelle en charge
Uz
TENS|ON EN CHARGE d'une SOURCE DE COURANTDE SOUDAGE, liée au COURANT CONVENTIONNEL DE
SOUDAGE par une relation linéaire spécifiée

Note 1 a l'article: Les valeurs de U, sont données en valeurs efficaces pour le courant alternatif et en vpleurs
moyernnes arithmétiques pour le courant centinu.

Note 3 a I'article: La relation linéaire.spécifiée varie suivant le procédé de soudage (voir 11.2).

Note 3 a I'article: Cet article révise I'l'EC 60050-851:2008, 851-12-30, qui sera mis a jour.

3.1.21
valedir assignée
valelr, assignée.généralement par le fabricant, pour une condition de fonctionnement spétifiée
d'un pomposant;~d'un dispositif ou d'un matériel

3.1.22
plaque.signalétique
plaque—fixée—de—facon—permanente—sur—un—dispositiFelectrigue—ou—sontinserites—de—+acon
indélébile les caractéristiques assignées et d'autres informations, selon les exigences de la
norme applicable

[SOURCE: IEC 60050-151:2001, 151-16-12]

3.1.23
puissance assignée
VALEURS ASSIGNEES de la puissance de I'équipement

Note 1 a l'article: Cet article révise I'lEC 60050-851:2008, 851-12-17, qui sera mis a jour.
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3.1.24

courant de soudage assigné maximal

Tamax

valeur maximale du COURANT CONVENTIONNEL DE SOUDAGE pouvant étre fournie par la SOURCE
DE COURANT DE SOUDAGE a son réglage maximal dans la CONDITION CONVENTIONNELLE DE
SOUDAGE

[SOURCE: IEC 60050-851:2008, 851-12-14]

3.1.25

courant de soudage assigné minimal
12min
valeyr minimale du COURANT CONVENTIONNEL DE SOUDAGE qui peut étre fournie par+4a.SOURCE
DE CPURANT DE SOUDAGE a son réglage minimal dans les CONDITIONS CONVENTIONNELLES DE
SOUDAGE

[SOYRCE: IEC 60050-851:2008, 851-12-15]

3.1.26
tension a vide assignée
Uo
TENS|ON A VIDE dans les CONDITIONS ASSIGNEES DE TENSION D*AL/MENTATION et de fréquenge ou
de VITESSE DE ROTATION ASSIGNEE A VIDE

Note 1 a Il'article: Si une SOURCE DE COURANT DE SOUDAGE est-equipée d'un DISPOSITIF REDUCTEUR DE RISQES, il
s’agit de la tension mesurée avant que le DISPOSITIF REDUCTEUR'DE RISQUES n'ait rempli sa fonction.

3.1.27
tension a vide assignée réduite
U,

.
TENS|ON A VIDE d'une SOURCE DE COURANT DE SOUDAGE équipée d'un dispositif réductelir de
tensipn immédiatement aprés I'action-du dispositif pour diminuer la tension

3.1.28
tension a vide assignée commutée
U,

S
TENS|ON CONTINUE A VIPE\'d'une SOURCE DE COURANT DE SOUDAGE équipée d'un disposifif de
comrputation courant ‘alternatif a courant continu

3.1.29
tensjon assignée d’alimentation
Uy
valeyr gfficace d'une tension d'alimentation pour laquelle le matériel est congu

3.1.30

courant assigné d’alimentation

14

valeur efficace d’un courant d’alimentation absorbé par la SOURCE DE COURANT DE SOUDAGE dans
une CONDITION CONVENTIONNELLE DE SOUDAGE assignée

3.1.31

courant d'alimentation assigné a vide

Iy

valeur efficace d’un courant d’alimentation absorbé par la SOURCE DE COURANT DE SOUDAGE a
TENSION A VIDE ASSIGNEE
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3.1.32
courant d'alimentation assigné maximal

I1max
valeur maximale du COURANT D'ALIMENTATION ASSIGNE

Note 1 a I'article: Cet article révise I'lEC 60050-851:2008, 851-12-13, qui sera mis a jour.

3.1.33
courant d'alimentation effectif maximal

1

1eff

valeur maximale du courant effectif d'alimentation, calculée a partir du COURANT D'ALIMENTATION
ASSIGNE (/4), du FACTEUR DE MARCHE (X) correspondant et du courant d'alimentation a vidg (),

par la formule:

Lieft = \/112 x X + 152 x(1- X)

Note 1 a l'article: Le COURANT D’ALIMENTATION EFFECTIF MAXIMAL n’est pas toujours calculé au FACTEUR DE MARCHE
corregpondant au COURANT D’ALIMENTATION ASSIGNE MAXIMAL.

[SOURCE: IEC 60050-851:2008, 851-12-39, modifié — Ajout d'une Note 1 a I'article.]

3.1.34
vitesse assignée en charge
n
vitesse de rotation d’'une source de COURANT DE _S@UDAGE pilotée par un moteur lorsqi'elle
fonctjonne au COURANT DE SOUDAGE ASSIGNE MAXIMAL

Note 1 a l'article: Cet article révise I'lEC 60050-851;2008, 851-12-12, qui sera mis a jour.

3.1.3s‘|5

viteslse de rotation assignée a vide
ng
vitesge de rotation d’'une SOURCE-DE COURANT DE SOUDAGE pilotée par un moteur lorsque le
CIRCUIT DE SOUDAGE extérieur'est ouvert

Note 1 a I'article: Si un moteunthermique est équipé d'un dispositif réducteur de vitesse en I'absence de soydage,
ng serp mesurée avant fonctionnement de ce dispositif.

Note 4 a l'article: Cetiarticle révise I'lEC 60050-851:2008, 851-12-16, qui sera mis a jour.

3.1.3S‘|6

vitegse de-rotation assignée au ralenti
n
vitesge.a’vide réduite d’'une SOURCE DE COURANT DE SOUDAGE pilotée par un moteur

[SOURCE: IEC 60050-851:2008, 851-12-18]

3.1.37

facteur de marche

X

REMPLACE: cycle de marche

rapport, sur un intervalle de temps donné, de la durée en charge non interrompue a la durée
totale

Note 1 a l'article: Ce rapport, compris entre 0 et 1, est exprimé en pourcentage.

Note 2 a l'article: Pour les besoins du présent document, la durée compléte d'un cycle est de 10 min. Par exemple,
dans le cas d'un FACTEUR DE MARCHE de 60 %, une période de charge continue de 6 min est suivie d'une période de
marche a vide de 4 min.
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8

distance d’isolement
plus petite distance dans I'air entre deux parties conductrices

[SOURCE: IEC 60050-581:2008, 581-27-76]

3.1.3

9

ligne de fuite
distance la plus courte, le long de la surface d'un isolant solide, entre deux parties conductrices

[SOURCE: IEC 60050-151:2001, 151-15-50]

2021

3.1.

degrg de pollution

chiffn

Note 1
POLLU

a) DHGRE DE POLLUTION 1: Il n'existe pas de pollution ou il se produit seulement une pellution séche, non condu
La|pollution n'a pas d'influence.

b) DHGRE DE POLLUTION 2: Il ne se produit qu'une pollution non conductrice..Cependant, dans certains ca
cohductivité temporaire provoquée par la condensation doit étre envisagée.

c) DHGRE DE POLLUTION 3: Présence d'une pollution conductrice ou d'une,*pollution séche, non conductrig
dejient conductrice par suite de la condensation qui peut se produire:

d) DHGRE DE POLLUTION 4: |l se produit une conductivité continue, en{raison de poussiéeres conductrices, de |
ou|autres conditions mouillées.

[SOURCE: IEC 60050-581:2008, 581-21-07, modifié — Modification de la Note a I'article.]

3.1.411

micrp-environnement

<d’'un systéme électrique> conditios ambiantes qui influencent immédiatemer

dimepsionnement de la DISTANCE D’ISOLEMENT et des LIGNES DE FUITE

[SOU

3.1.

maté

gro:Ee de matériau

e caractérisant la pollution attendue du MICRO-ENVIRONNEMENT

a l'article: Afin d'évaluer les LIGNES DE FUITE et les DISTANCES D’ISOLEMENT DANS L'AIR, lés quatre DEGH
FION suivants sont définis au 4.5.2 de I'l[EC 60664-1:2020 pour le MICRO-ENVIRONNEMENT.

RCE: IEC 60664-1:2020,31.23]

Fiaux classés en-—quatre groupes selon les valeurs de leur indice de résistanc

ES DE

ctrice.

B, une

e, qui

pluie

chenminement (IRG) conformément a I'lEC 60664-1

Note 1 a l'articlé: )Les quatre groupes suivants sont définis dans le 5.3.2.4 de I'l|EC 60664-1:2020:
—  GROUPE-DE MATERIAU I: 600 < CTI;

—  GRQUPE DE MATERIAU II: 400 = CTI < 600;

— GROUPE DE MATERIAU ITTa: T75 X CT1 < 400,

—  GROUPE DE MATERIAU llIb: 100 < CTIl < 175.

3.1.43

échauffement

différence entre la température d'une partie du matériel et celle de I'air ambiant

3.1.4

4

équilibre thermique
état atteint lorsque I'ECHAUFFEMENT constaté d'une partie quelconque du matériel ne dépasse
pas 2 K/h
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3.1.

pro

45
tection thermique

systéme destiné a assurer la protection d'une partie, et donc I'ensemble de I'équipement contre

les

Note 1 a l'article:

rede

températures excessives résultant de certaines conditions de surcharge thermique

scend a la valeur de réenclenchement.

Note 2 a l'article: Cet article révise I'lEC 60050-851:2008, 851-15-03, qui sera mis a jour.

3.1.

46

environnement avec risque accru de choc électrique

env
par

Note 1 a I'article: De tels environnements se trouvent, par exemple:

a)

b)

c)

3.1.

dispesitif réducteur de risques
dispgsitif congu pour réduire le danger de choc électriqué. pouvant résulter de la TENSION A

[SOYRCE: IEC 60050-851:2008, 851-15-01]

3.1.

mat
I'éq

[SOYRCE: IEC 60050-851:2008;,851-15-10]

3.1.

mat
SuP
prin

[SO

3.1.

matg?iel de classe |

matg?'iel de classe I

Elle peut étre réarmée (soit manuellement, soit automatiquement) lorsque la température

ironnement dans lequel la probabilité de choc electrique due au soudage a 'arc esta
rapport aux conditions normales du soudage a I'arc

hns des emplacements auxquels la liberté de mouvement restreinte oblige I'opérateur,'a)souder darj
bsition inconfortable (4 genoux, assis, allongé, par exemple), en contact physique” avec des |
bnductrices;

obabilité élevée de contact involontaire ou accidentel par I'opérateur;

bns des emplacements mouillés, humides ou chauds lorsque I'humidité ou la transpiration

d
p
c
dans des emplacements totalement ou partiellement limités par des éléments Conducteurs, présenta
p
d
cpnsidérablement la résistance de la peau du corps humain et les propriétes isolantes des accessoires.

47

ériel dont I''SOLATION PRINCIPALE -€8t la disposition de PROTECTION PRINCIPALE et
u|potentialité de protection assure-la protection contre les défauts

ériel dont I''SOLATION PRINCIPALE est la mesure de PROTECTION PRINCIPALE, et I'ISOL
PLEMENTAIRE est“la mesure de protection en cas de défaut, ou dont les proteg
cjpales et protections en cas de défaut sont assurées par une ISOLATION RENFORCEE

URCESIEC 60050-851:2008, 851-15-11]

Lcrue

s une
arties

t une

réduit

VIDE

dont

ATION
tions

50

isolation principale
isolation des parties actives dangereuses qui assure la PROTECTION PRINCIPALE

[SO

3.1.

URCE: IEC 60050-851:2008, 851-15-04]

51

isolation supplémentaire
isolation indépendante prévue, en plus de I''SOLATION PRINCIPALE, en tant que protection en cas
de défaut

[SO

URCE: IEC 60050-851:2008, 851-15-05]
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3.1.52
double isolation
isolation comprenant a la fois une ISOLATION PRINCIPALE et une ISOLATION SUPPLEMENTAIRE

[SOURCE: IEC 60050-851:2008, 851-15-06]

3.1.53

isolation renforcée

isolation des parties actives dangereuses assurant un degré de protection contre les chocs
électriques équivalant a celui d'une DOUBLE ISOLATION

Note 1 a l'article: L’ISOLATION RENFORCEE peut comporter plusieurs couches qui ne peuvent pas étre ess]ayées
sépar¢ment en tant qu'ISOLATION PRINCIPALE ouU ISOLATION SUPPLEMENTAIRE.

[SOYRCE: IEC 60050-851:2008, 851-15-07]

3.1.54
systéme de coupage par plasma
combinaison de source de courant électrique, torche et dispositifs de sécurité associés pqgur le
couppge et le gougeage par plasma

[SOYRCE: IEC 60050-851:2008, 851-13-03]

3.1.55
sourfe de courant électrique de coupage par plasma
équigement destiné a fournir un courant électrique €t 'vne tension, ayant des caractéristiques
appropriées pour le coupage et le gougeage par plasma et pouvant fournir du gaz et du liquide
de rgfroidissement

Note 1 a l'article: Une SOURCE DE COURANT ELECTRIQUE DE COUPAGE PLASMA peut également fournir des serVices a
d’autrés équipements et accessoires, par exemple.fensions auxiliaires, liquide de refroidissement et gaz.

Note 4 a l'article: Cet article révise I'lEC 60050-851:2008, 851-13-04, qui sera mis a jour.

3.1.
trés passe tension de sécurité
TBT
tensipn ne dépassant pas 50 V en courant alternatif ou 120 V en courant continu lissé gntre
condlcteurs ou entreunsconducteur quelconque et la terre dans un circuit dont la séparfation
du ré¢seau d’alimentation est assurée par des moyens tels qu’un transformateur de sécurité

Note 1 a l'article: { Une tension maximale inférieure a 50 V en courant alternatif ou 120 V en courant contin{i lissé
est spgcifiée dansydes regles particuliéres, plus spécialement lorsque le contact direct avec des parties actives est
admis

Note 4 all'article: Lorsque la source est un transformateur de sécurité, la limite de tension n’est pas dépagsée a
toute ¢harge comprise entre la pleine charge et a vide.

Note 3 a l'article: "Lissé" se dit par convention d'une tension en courant continu lorsque le rapport de la valeur
efficace de I'ondulation a la composante continue ne dépasse pas 10 %. La valeur créte maximale ne dépasse pas
140 V pour un systéme en courant continu lissé de tension nominale 120 V, et 70 V pour un systéme en courant
continu lissé de tension nominale 60 V.

Note 4 a l'article: Cet article révise I'lEC 60050-851:2008, 851-15-08, qui sera mis a jour.

3.1.57

circuit d’alimentation

circuit d’entrée

matériau conducteur dans le matériel, a travers lequel le passage du courant d’alimentation est
prévu
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3.1.5

8

tension locale
valeur efficace la plus élevée de la tension en courant alternatif ou continu qui peut apparaitre
a travers n'importe quelle isolation lorsqu’un matériel est alimenté sous la tension assignée

Note 1 a I'article: Les surtensions transitoires sont négligées.

Note 2 a I'article:

[SOURCE: IEC 60050-851:2008, 851-12-31]

Il est tenu compte a la fois des conditions a vide et des conditions normales de fonctionnement.

3.1.59
courpnt de contact

!

courant électrique passant dans le corps humain ou dans le corps d’'un animal lorsque‘ce

este

Note 1
corps

[sou

3.1.

dispd
fonct

3.1.6]
cond
cond

Note
PREMI

3.1.6

h contact avec une ou plusieurs parties accessibles d’une installation ou de matériel

a l'article: Le COURANT DE CONTACT est mesuré a l'aide d’'un réseau de mesure simulant I'impédarn
humain.

RCE: IEC 60050-195:1998, 195-05-21, modifié — Ajout d'une note\aI'article.]

comslﬂande a distance

sitif ou circuit extérieur au matériel, utilisé pour la.surveillance ou la command
onnement

1
ition de premier défaut
tion dans laquelle un seul moyen de protection contre les dangers est défectueux

a l'article: Lorsqu'une CONDITION DE PREMIER"DEFAUT résulte inévitablement dans une autre CONDIT
EFR DEFAUT, les deux défaillances sont considérées comme une CONDITION DE PREMIER DEFAUT.

2

instgllation fixe

comb
qui 9
empl

3.1.6
circy
circu

3.1.6

inaison particuliére de plusigurs types d’appareils et, le cas échéant, d’autres dispo
bont assemblés, installés: et destinés a étre utilisés de fagon permanente su
bcement prédéfini

3
it de protection
t destiné a-8tre relié a la terre de protection pour la protection contre les chocs électri

4

repé

Lorps

ce du

e du

ON DE

5itifs,
r un

gues

clas]e d’isolation

e\dans une nomenclature appliquée a un matériau d’isolation utilisé dans les maching

ES OU

appareils électriques et spécifiant la nature des matériaux et la limite de température
recommandée

[SOURCE: IEC 60050-811:2017, 811-13-33, modifié — Suppression de la Note 1 a l'article.]

3.1.6

5

isolation fonctionnelle
isolation entre parties conductrices, nécessaire pour le bon fonctionnement du matériel

[SOURCE: IEC 60050-195:1998, 195-02-41]
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3.1.66

état au ralenti

état de fonctionnement dans lequel I'alimentation est activée, mais le CIRCUIT DE SOUDAGE n’est
pas mis sous tension

Note 1 a l'article: Pour certains types de matériels, il n’'y a pas d’ETAT AU RALENTI, mais un état de soudage
précédant 'amorgage de l'arc.

Note 2 a l'article: Pour une source de courant dans un systéme meécanisé, la configuration réalisant 'ETAT AU
RALENTI est définie par le fabricant.

Note 3 a I'article: Un ETAT AU RALENTI peut inclure un état énergétique faible dans lequel un procédé de soudage

ne peyt-pas-dire-initis-sans-ne—réactivation-automatigue-ou-nanueie
Lad h N

3.2 | Termes et définitions relatifs aux SYSTEMES DE BATTERIE

3.2.1
battgrie
assemblage d’un ou de plusieurs ELEMENTS destinés a fournir du courant électrique a la SOURCE
DE CQURANT DE SOUDAGE

3.2.2
battgrie incorporée
BATTERIE qui est placée a I'intérieur de la SOURCE DE COURANT DE SOUDAGE alimentée par bajterie
et quji n’est pas retirée de cette SOURCE pour le chargement

Note 1 a l'article: Une BATTERIE qui est retirée de la SOURCE DEVCOURANT DE SOUDAGE alimentée par batterie
uniqug¢ment pour sa mise au rebut ou son recyclage est considérée comme une BATTERIE INCORPOREE.

3.2.3
bloc|de batteries amovibles
BATTERIE qui est a l'intérieur d’'une enveloppe‘séparée de la SOURCE DE COURANT DE SOUPAGE
alimgntée par batterie et qui est destinée a étre retirée de cette SOURCE pour le chargemegnt

3.2.4
bloc|de batteries démontables
BATTERIE qui est a l'intérieur d’une enveloppe séparée de la SOURCE DE COURANT DE SOUPAGE
alimgntée par batterie et quiesttaccordée a cette SOURCE par un cable

3.2.5
systéme de batterie
combinaison d’une BATTERIE, du SYSTEME DE CHARGE, de la SOURCE DE COURANT DE SOUDA[E et
des ipterfaces entre eux tels qu’ils existent pendant le fonctionnement de la SOURCE DE COURANT
DE SQUDAGE oupendant le chargement

3.2.6]
régime Cj
courant, en ampeéres, auquel un ELEMENT ou une BATTERIE peut étre déchargé(e) pendant 5 h
au point de coupure de la tension spécifié par le fabricant d’ELEMENTS

3.2.7

élément

unité fonctionnelle de base, consistant en un assemblage d’électrodes, d’électrolyte, de
conteneur, de bornes et généralement de séparateurs, qui est une source d’énergie électrique
obtenue par transformation directe d’énergie chimique

[SOURCE: IEC 60050-482:2004, 482-01-01]
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3.2.8
chargeur
tout ou partie du SYSTEME DE CHARGE contenu dans une enveloppe séparée

Note 1 a I'article: Au minimum, le CHARGEUR comprend certains des circuits de conversion du courant. Tous les
SYSTEMES DE CHARGE ne possédent pas un CHARGEUR séparé comme dans le cas ou une SOURCE DE COURANT DE
SOUDAGE peut étre chargée en utilisant un cable d'alimentation secteur ou peut incorporer une fiche de prise de
courant pour sa fixation a une prise secteur.

3.2.9

systéme de charge
combinaison de circuits destinés a charger, équilibrer et/ou maintenir I'état de charge de la
BATTERIE

3.2.1

élémient complétement chargé
battgrie complétement chargée
ELEMENT ou BATTERIE chargé(e) a I’état maximal de charge permis par le SYSTEME DE CHARGE
de BATTERIE destiné(e) a étre utilisé(e) avec la SOURCE DE COURANT DE SQUDAGE

3.2.111
élémient complétement déchargé

battgrie complétement déchargée
BATTERIE ou ELEMENT qui a été déchargé(e) jusqu'a ce qu'uné des conditions suivantgs se
produiise: la décharge prend fin du fait de I'intervention d’un-circuit de protection ou la BATTERIE
(ou HLEMENT) atteint une tension totale avec une tension moyenne par ELEMENT égale| a la
tensipn de fin de décharge pour la chimie des ELEMENTS/utilisés sauf si une autre tension de fin
de d¢charge est spécifiée par le fabricant de BATTERIES/d’ELEMENTS

Note 1 a l'article: Les tensions de fin de décharge pour les chimies courantes de 'ELEMENT sont fournfes en
0.5.1.209.

3.2.12
battgries a usage général
élémients a usage général
BATTERIES et ELEMENTS disponibles chez plusieurs fabricants, au niveau d’'une variété de points
de végnte des produits de différents fabricants

Note 1 a I'article: Les BATTERIES de 12 V pour automobiles et les ELEMENTS alcalins AA, C et D sont des exgmples
d'USAGE GENERAL.

3.2.13
courpnt de charge maximal
courant le plus‘élevé qu'un ELEMENT est autorisé a recevoir pendant le chargement pouf une
plage spécifique de températures, tel que spécifié par le fabricant d’ELEMENTS et éyalué
confgrmément a I'lEC 62133-1:2017 ou a I'l|EC 62133-2:2017

3.2.14

région de fonctionnement spécifiée

plage de fonctionnement admissible pour les ELEMENTS, exprimée par les limites des
paramétres des ELEMENTS

3.2.14.1

région de fonctionnement spécifiée pour le chargement

conditions relatives a la tension et au courant pendant le chargement dans lesquelles 'ELEMENT
est autorisé a fonctionner, telles que spécifiées par le fabricant d’ELEMENTS et évaluées
conformément a I'lEC 62133-1:2017 ou a I'lEC 62133-2:2017
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5

limite supérieure de la tension de charge
tension la plus élevée qu'un ELEMENT est autorisé a atteindre pendant le chargement normal
pour une plage spécifique de températures, telle que spécifiée par le fabricant d’ELEMENTS et
évaluée conformément a I'lEC 62133-1:2017 ou a I'l[EC 62133-2:2017

3.2.1
écha

6
ppement de gaz

2021

condition dans laquelle un ELEMENT libére une pression interne excessive prévue par
conception, de maniére a prévenir 'EXPLOSION

3.21
com
piecd
atra

Note 1
circuit
COMP(

3.2.1

protéction principale

prote
[SOU

3.2.1

clasge de tension de batterie A

class
pour

3.2.2

clasloe de tension de batterie B

class
pour

3.2.2
carb
noirc

Note

3.2.2

cycle de(fonctionnement consécutif

mise

7
posant électronique

ers un vide, un gaz ou un semiconducteur, a I'exclusion des indicateurs ep,néon

a l'article: Des exemples de COMPOSANTS ELECTRONIQUES incluent les diodes, ftransistors, triacs
5 intégrés monolithiques. Les résistances, condensateurs et inductances ne sont pas considérés comni
SANTS ELECTRONIQUES.

8

ction contre les chocs électriques en I'absence de défaut
RCE: IEC 60050-195:1998, 195-06-01]
9

ification d'un composant électrique ou d’uncircuit électrique ayant une TENSION LQ
BATTERIE maximale de 60 V en courant.continu

ification d'un composant électrique ou d’un circuit électrique ayant une TENSION LQ
BATTERIE maximale compriseentre 60 V en courant continu et 1 500 V en courant co

1
bnisation
ssement du coton causé par une combustion

a l'article: sbadécoloration du coton causée par la fumée est acceptable.

2

eh(cycle immédiate apres réenclenchement du dispositif de commande thermique

dans laquelle la conduction est obtenue principalement par des électrons qui se{deplacent

et les
e des

CALE

CALE
ntinu

3.2.2

3

explosion
<d’une atmosphére explosive> augmentation soudaine de la pression et de la température due
a une oxydation ou une autre réaction exothermique

[SOURCE: IEC 60050-426:2008, 426-02-13]
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3.3 Termes et définitions relatifs au mesurage de I'efficacité et de la puissance en
ETAT AU RALENTI

3.3.1

fréquence assignée d’alimentation

valeur efficace de la fréquence d’alimentation de la SOURCE DE COURANT DE SOUDAGE, telle que
spécifiée par le fabricant

3.3.2

efficacité de la source de courant de soudage
rapport, exprimé en pourcentage, entre PUISSANCE ACTIVE de sortie et PUISSANCE ACTIVE
d’alinremtatiomdetasource de courant de soudage aux conditions de Tharge assignees

Note 1 a I'article: Dans le Reglement de la Commission (UE) 2019/1784, |le terme correspondant est(’effica¢ité de
la soufce d’alimentation électrique".

3.3.3
puissance active
P
en régime périodique, moyenne, sur une période 7T, de la puissance ipstantanée p

P= %jorpdt

Note 1 a l'article: En régime sinusoidal, la PUISSANCE ACTIVE est1a ‘partie réelle de la puissance complexe [, soit
P =Rg¢S.

Note 3 a I'article: L’unité S| cohérente de PUISSANCE ACTIVE ‘est le watt, W.

[SOYRCE: IEC 60050-131:2013, 131-11-42]

3.3.
puis$ance apparente
S
produiit des valeurs efficaces de-la‘tension électrique U aux bornes d’un bipole, élémentaife ou
non, fet du courant électrique-I"dans le bipdle

Note 1 a I'article: En régime.sinusoidal, la PUISSANCE APPARENTE est le module de la puissance complexe [S, soit
§=19

Note 4 a l'article: L’unité S| cohérente de PUISSANCE APPARENTE est le voltampere, VA.

[SOURCE: IECG60050-131:2013, 131-11-41]

3.3.5
factgdur.de puissance
A

en régime périodique, rapport de la valeur absolue de la PUISSANCE ACTIVE P a la PUISSANCE
APPARENTE S

Note 1 a l'article: En régime sinusoidal, le FACTEUR DE PUISSANCE est la valeur absolue du facteur de puissance
active.

[SOURCE: IEC 60050-131:2002, 131-11-46]
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3.3.6

rapport harmonique total

taux de distorsion harmonique total

THD (abréviation)

rapport de la valeur efficace du RESIDU HARMONIQUE a la valeur efficace de la composante
fondamentale ou de la composante fondamentale de référence d'une grandeur alternative

Note 1 a I'article: Le RAPPORT HARMONIQUE TOTAL THD dépend du choix de la composante fondamentale. En cas
d'ambiguité dans le contexte, il convient d’indiquer de quelle composante il s'agit.

Note 2 a l'article: Le RAPPORT HARMONIQUE TOTAL THD peut faire I'objet d'une approximation a un certain rang. Les
conditions de I'approximation doivent alors étre indiquées.

Note 3§ to entry: L’abréviation "THD" est dérivée du terme anglais développé correspondant "total~hafmonic
distorfion".

[SOYRCE: IEC 60050-551:2001, 551-20-13]

4 (Conditions ambiantes

Les BOURCES DE COURANT DE SOUDAGE doivent étre capables defournir leurs PUISSANCES
ASSIGNEES pour les FACTEURS DE MARCHE assignés dans les conditions ambiantes suivantes:

a) plage de températures de I'air ambiant:

ie)

pgndant le soudage: —-10 °C a +40 °C;
b) humidité relative de I'air:

inférieure ou égale a 50 % a 40 °C;
inférieure ou égale a 90 % a 20 °C;

c) ajr ambiant exempt de quantités anormales de poussiéres, d'acides, de gaz corrosifs ou
Lbstances corrosives, etc. autres que\celles créées au cours de I'opération de soudgge;

a
S

d) altitude au-dessus du niveau de lamier inférieure ou égale a 1 000 m;
b

e) bpse de la SOURCE DE COURANT.DE SOUDAGE inclinée jusqu’a 10°.

Les BOURCES DE COURANT DESQUDAGE doivent résister au stockage et au transport § une

tempgrature de I'air ambiant.comprise entre —20 °C et +55 °C sans subir aucune dégradjation
de lepr fonctionnement ni de leurs performances.

NOTE|1 Des conditions ambiantes différentes peuvent faire I'objet d'un accord entre le fabricant et I'acheteyr et la
SOURJE DE COURANT DE SOUDAGE résultante est marquée en conséquence (voir 15.1). Parmi ces conditions] il est
possiljle de citer: humidité élevée, fumées corrosives inhabituelles, vapeur d'eau, excés de vapeur d'huile, vigjration
ou ch¢c anormal,.exces de poussiéres, conditions climatiques séveres, conditions inhabituelles au bord de |a mer
ou a bord d'un\nayvire, infestation de vermine et conditions favorisant le développement de moisissures.

NOTE|2 ,Les' exigences spécifiées dans le présent document concernant la DISTANCE D’ISOLEMENT et les LIGNES DE
FUITE permet une utilisation a une altitude au-dessus du niveau de la mer inférieure ou égale a 2 000 m.

5 Essais

5.1 Conditions d’essai

Les essais doivent étre effectués sur des SOURCES DE COURANT DE SOUDAGE Neuves, séches et
entierement assemblées.

L’'essai d’échauffement défini au 7.1 et I'essai de PROTECTION THERMIQUE défini au 8.5 doivent
étre effectués a une température ambiante de 40 °C, voir les tolérances au7.1.2¢), a
I’exception des groupes électrogénes de soudage et des matériels d’INSTALLATIONS FIXES, qui
doivent étre soumis a des essais conformément aux spécifications du fabricant.

D’autres essais doivent étre effectués a une température de 'air ambiant de (25 £ 10) °C.
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Les SOURCES DE COURANT DE SOUDAGE refroidies par liquide doivent étre soumises a I’essai en
présence de liquide comme cela est spécifié par le fabricant.

Sauf spécification contraire, le matériel doit étre alimenté sous une tension assignée
d’alimentation TENSION ASSIGNEE D’ALIMENTATION avec une tolérance de +5 %.

5.2

Instruments de mesure

L’exactitude des instruments de mesure doit étre la suivante:

pour
e en

male

nger,

a) instruments de mesure électriques: CLASSE | (1 % de la lecture a pleine échelle), a
I'Excepiion du mesurage de la résistance disolement et de la rigidité dielectrique,
lequel I'exactitude des instruments de mesure n'est pas spécifiée, mais doit étre prig
cpmpte pour le mesurage;

b) thermomeétre: +2 K;

c) tachymeétre: +1 % de la lecture a pleine échelle.

Tous|les mesurages électriques doivent étre réalisés avec une incertitudé,de mesure max

de 5 %.

5.3 | Conformité des composants

Les gomposants et sous-ensembles qui, en cas de défaillance, peuvent provoquer un da

tels que des sorties d'alimentation et des matériels de traitement de l'information inté

doivent étre utilisés selon leurs caractéristiques assignées spécifiées, a moins qu'une exce
spécifique ne soit formulée. lls doivent étre conformgs*a I'un des éléments suivants:

a)

Par
son

I’Artigle 4 et du6.1.1,
corrgspondantes du présent'document.

b)

c)
d)

xigences de la norme de composant n'estipas exigée. Si nécessaire pour lI'applicatio
bmposants doivent étre soumis aux essais du présent document, sauf lorsque ces e
bnt identiques ou équivalents aux essais exigés pour vérifier la conformité a la norn

e
c
s
cpmposant appropriée;

xemple, si les composants satisfont aux exigences de sécurité de I'lEC 60950-1,
t|assignés pour un environnement moins sévére que l'environnement applicabl

lgs exigences du présent document et, si nécessaire pour l'application, toutes les exige
de sécurité applicables supplémentaires de la norme de composant IEC appropriée;

en l'absencesde norme IEC appropriée, les exigences du présent document;

les exigences de sécurité applicables d'une norme non établie par I'lEC qui sont au n
aussi séveres que les exigences de la norme IEC appropriée, a condition que la confo
du eomposant a une norme non établie par I'|EC ait été certifiée par un organisme d’

grés,
ption

gs exigences de sécurité applicables d'une napme IEC appropriée. La conformité a d'aptres

n, les
5sais
e de

mais
e de

D

ils daivent également satisfaire aux exigences supplémentaires

nces

noins
rmité
pssai

reconnu.

NOTE Il n'est pas nécessaire de répéter les essais réalisés par un organisme d'essai reconnu, qui conf
la conformité aux exigences de sécurité applicables, méme si les essais ont été réalisés a I'aide d'une
non établie par I'lEC.

La Figure 1 est un diagramme présentant les méthodes de vérification de la conformité.

La vérification est effectuée par EXAMEN VISUEL et, si nécessaire, par un essai.

irment
norme
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d)

Exigences
applicables de
la norme de composant
IEC appropriée
satisfaites?

Essais
corresnondants de 1a

Les exigences de
I'lEC 60974-1 sont elles
complétes?

Essai

Aucune norme
IEC appropriée

Essai

Soumis aux essais
par un organisme
d’essai reconnu
par rapport aux
exigences de
sécurité
satisfaisant ou
dépassant les
normes IEC
appropriées

norme de composant
IEC applicable

Exigences
supplémentaires
conformément a I'lEC 60974-1
(si nécessaire pour
I'application)?

Non

Essai
conformement
al'lEC 60974-1

COTHOTTEeIent
al'lEC 60974-1

Essais
correspondants de la
norme de composant
IEC applicable

Satisfaisant  }

ESSAIS DE TYPE

peuvent affecter les résultats des essais.

SOUDAGE.

Pour

I'ordre suivant&ans temps de séchage entre

a)
b)
c)
d)
e)
)

9)
h)
i)

EKAMEN:VISUEL général, voir 3.1.7;

-

Tsistance d’isolement, voir 6.1.4 (contrd

COTOTITIETTET
a'lEC 60974-1

R/

f), g) et h):

le préliminaire);

Figure 1 — Diagramme présentant les méthodes de conformité du 5.3

spécification contraire, les essais duprésent document sont des ESSAIS DE TYPE.

vérifier la conformité, les ESSAIS DE TYPE indiqués ci-aprés doivent étre effectués

IEC

DURCE DE COURANT DE SOUDAGE-a l'essai doit comprendre tous les matériels accesspires

les ESSAIS DE TYPE doivent étre effectués sur la méme SOURCE DE COURANT DE SOUDAGE,
s'il est spécifié quiun.essai peut étre effectué sur une autre SOURCE DE COURANT DE

dans

enveloppe, voir 14.Z;

moyens de manutention, voir 14.3;

essai de résistance a la chute, voir 14.4;
protection procurée par I’enveloppe, voir
résistance d’isolement, voir 6.1.4;
rigidité diélectrique, voir 6.1.5;

EXAMEN VISUEL général, voir 3.1.7.

6.2.1;

Les autres essais prévus par le présent document qui ne sont pas mentionnés ici doivent étre
effectués, mais peuvent étre effectués dans 'ordre le plus pratique.
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5.5

ESSAIS INDIVIDUELS DE SERIE

Tous les ESSAIS INDIVIDUELS DE SERIE doivent étre effectués sur chaque SOURCE DE COURANT DE
SOUDAGE. L’ordre suivant est recommandé:

a) E
b) c
c) ri
d 71

1
2
3
e) e
1
0

NOTE|
obten

NOTE|

du régeau d’alimentation.

6 PRrotection contre les chocs électriques

6.1
6.1.1

Lam

confgrmément a I'lEC 60664-1; les SOURCES DE COURANT DE SOUDAGE a moteur thern

appa

doivgnt étre congues pour une utilisation dans les conditions ambiantes présentant au n
un DEGRE DE POLLUTION 3.

Les ¢

cond

Les ¢
LIGNE

revét|us, empotés ou moulés conformément a I'lEC 60664-3.

XAMEN VISUEL conforme aux spécifications du fabricant;
ontinuité du CIRCUIT DE PROTECTION, voir 10.5.3;
gidité diélectrique, voir 6.1.5;
ENSION A VIDE:
TENSION A VIDE ASSIGNEE, voir 11.1 par mesurage uniquement; ou

le cas échéant, TENSION A VIDE ASSIGNEE REDUITE, voir 13.2.1; ou
le cas échéant, TENSION A VIDE ASSIGNEE COMMUTEE, voir 13.2.2;

Ssai pour garantir les valeurs de sortie minimales et maximales assignées selon 15.4
5.4 ¢). Le fabricant peut choisir des essais sur CHARGE CONVENTIONNELLE}. eh court-c
U dans d’autres conditions d’essai.

1 En court-circuit et dans d’autres conditions d’essai, les valeurs de sortie/fledavent différer des V|
es sur CHARGE CONVENTIONNELLE.

2 Lorsque la conception le justifie, les valeurs mesurées peuvent étre compensées en raison des vari

Isolation
Généralités
hjorité des SOURCES DE COURANT DE SOUDAGE appartiennent a la catégorie de surtensig

rtiennent a la catégorie de surtension Il. Toutes les SOURCES DE COURANT DE SOU

S DEFUITE correspondant au DEGRE DE POLLUTION 1 sont permis s'ils sont totale

b) et
ircuit

hleurs

ations

n Ill,
hique
DAGE
hoins

omposants ou sous-ensembles présentant des DISTANCES D’ISOLEMENT DANS L’AIR ol des
LIGNHS DE FUITE corregspondant au DEGRE DE POLLUTION 2 sont permis, si le M
ENVIRONNEMENT du coniposant ou du sous-ensemble est amélioré (par des moyens tels g
filtrage, le revétement/ I'empotage ou le moulage) de sorte que seule la pollution
Lictrice ou la conductivité occasionnelle temporaire due a la condensation se produisie.

CRO-
ue le
non

omposdnts ou sous-ensembles présentant des DISTANCES D’ISOLEMENT DANS L’AIR ol des

ment

Voir le Tableau 3 pour les LIGNES DE FUITE des cartes imprimées.

Le MATERIEL DE CLASSE | destiné a étre connecté a un systéme triphasé a trois fils relié a la terre
doit étre congu avec une isolation fondée sur les valeurs de la tension entre phases. Le
MATERIEL DE CLASSE | congu avec une isolation fondée sur les valeurs de la tension phase-
neutre doit comporter un avertissement indiquant qu’un tel matériel ne doit étre utilisé que sur
un réseau d’alimentation qui est soit triphasé a quatre fils avec un neutre relié a la terre soit
monophasé a trois fils avec un neutre relié a la terre.

L’application de l'isolation dans de nombreuses configurations est représentée a la Figure 2,
mais d’autres configurations et solutions sont possibles. Si une configuration particuliére n’est
pas représentée a la Figure 2, I'isolation exigée doit étre déterminée en examinant 'effet d’'un

prem

ier défaut.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

- 184 — IEC 60974-1:2021 © IEC 2021

Circuit similaire

CIRCUIT D’ALIMENTATION (voir 6.2.4) ou R/D ou F2
- sortie de courant auxiliaire (voir 11.6) ou |
- CIRCUIT DE COMMANDE relié au CIRCUIT A A
D’ALIMENTATION R/D pc

CIRCUIT DE COMMANDE (voir 12.2) séparé de \V R/D

circuit d’alimentation, du circuit de soudage et du | —>[ ]

CIRCUIT DE PROTECTION et A A
dont la tension est supérieure a 11.1.1 R/D P

- CIRC
- CIRCYIT DE COMMANDE A DISTANCE (voir 12.3) ou A
- alimgntation électrique pour dispositifs externes P P olhR/DP
(voir 1[1.5 a), b))

connegtés au CIRCUIT DE SOUDAGE

Cchur DE SOUDAGE (voir 6.2.4) ou v v P ouFe

CIRCU|T DE COMMANDE (voir 12.2) séparé de F

IT DE COMMANDE ou | —> |:|

circuit|[d’alimentation, du circuit de soudage et du » —[ ]

CIRCUI[r DE PROTECTION et A
dont |4 tension est inférieure a 11.1.1 P

CIRCU|T DE PROTECTION ouU v
- cIRC{IT DE COMMANDE ou < |
- CIRCUIT DE COMMANDE A DISTANCE (voir 12.3)

conneg¢té au CIRCUIT DE PROTECTION, voir 10.5;

Légende
R/D isolation renforcée ou DOUBLE ISOLATION [ circuit

P ISOLATION PRINCIPALE F ISOLATION FONCTIONNELLE

a A décider par le fabricant en fonction de la configuration.
b R/ID si le CIRCUIT DE SOUDAGE est supérieur a 1431.1.

¢ Le$ CIRCUITS DE COMMANDE connectés au-CIRCUIT DE PROTECTION exigent R/D sauf si le CIRCUIT DE COMMANDE
safisfait aux exigences du 10.5 en condition de défaut.

IEC

Figure 2 — Exemple de configuration d’isolation pour le MATERIEL DE CLASSE |

6.1.2 DISTANCES D’ISOLEMENT DANS L’AIR

Pour|les circuits directement raccordés au réseau d’alimentation, la tension phase-neutre

DRCEE;," les DISTANCES D’'ISOLEMENT DANS L’AIR minimales doivent étre conformes au

RENF
Tablgau/2 pour la catégorie de surtension Ill. Pour d’autres catégories de surtensior, les
DISTANCES D' tSOLEMENT DANS T2 el i & 2 66641

Les valeurs du Tableau 2 doivent également s'appliquer au CIRCUIT DE SOUDAGE a l'intérieur de
la SOURCE DE COURANT DE SOUDAGE et aux CIRCUITS DE COMMANDE lorsqu'ils sont séparés du
CIRCUIT D'ALIMENTATION, par exemple par un transformateur.



https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021 - 185 —

Tableau 2 — DISTANCES D’ISOLEMENT DANS L’AIR minimales
pour la catégorie de surtension lll

SOUR

Tension ISOLATION PRINCIPALE ou supplémentaire ISOLATION RENFORCEE
phase-neutr - -
e dérivée DEGRE DE POLLUTION DEGRE DE POLLUTION
des te_nsilons Tension | Tension 2 | 3 | 4 2 | 3 | 4
::':;Tl?aenst assignée | d'essai Tension Tension
It tif d’esgsai en assignée |d'essaien
aene::rﬁj:agtu on courant d’essai en | courant
continu impulsion | alternatif | DISTANCE D’ISOLEMENT impulsion | alternatif | pisTANCE D’ISOLEMENT
jusques ety
COIfTPTIS
V efficace V créte |V efficace mm V créte V efficace mm
50 800 566 0,2 0,8 1500 1061 0,5 0,8 1,6
00 1 500 1061 0,5 1,6 2 500 1768 1,5
50 2 500 1768 1,5 4 000 2 828 3
BOO 4 000 2 828 3 6 000 4 243 5,5
500 6 000 4 243 5,5 8 000 5 657 8
11000 8 000 5657 8 12 000 8485 14
NOTHE 1 Valeurs fondées sur les Tableaux F.1 et F.2 de I'|EC 60664-1:2020.
NOTHE 2 Pour les autres DEGRES DE POLLUTION et catégories de surtension, voir 'lEC 60664-1.
NOTH 3 Si un autotransformateur est raccordé au CIRCUIT D'ALIMENTATION et fourni en tant qu’élément d’une

CE DE COURANT DE SOUDAGE, la tension d’alimentation détérmine les DISTANCES D’ISOLEMENT DANS L’AIR.

2 Vdir le Tableau A.1.

Afin

non (

feuill

je déterminer les DISTANCES D’ISOLEMENT DANS L’AIR par rapport aux surfaces access

e métallique a tout endroit .auguel elles peuvent étre touchées par le doigt d’

normjalisé conforme a I'lEC 60529.

Les DISTANCES D’ISOLEMENT DANS L’AIR ne doivent pas étre interpolées.

Pour

Les

les bornes du CIRCUIT D'ALIMENTATION, voir I’Article E.2.

DISTANCES -DYSOLEMENT DANS L’AIR entre des éléments de la SOURCE DE COURAN

SOUDAGE (papexemple circuits ou composants électroniques) qui sont protégés par un disp
limitqur des.-surtensions (par exemple varistance métal-oxyde) peuvent étre dé
confgrmément a la catégorie de surtension | (voir 'lEC 60664-1).

ibles

onductrices, de telles surfaces doivent étre considérées comme étant recouvertes ¢’'une

pssai

T DE
ositif
inies

Si le CIRCUIT DE COMMANDE est directement raccordé au CIRCUIT D'ALIMENTATION, les valeurs
correspondant a la tension d'alimentation doivent s'appliquer.

La vérification doit étre effectuée par mesurage, conformément au 6.8 de I'lEC 60664-1:2020
ou, si cela n'est pas possible, en soumettant la SOURCE DE COURANT DE SOUDAGE a un essai par

impu

Ision avec les tensions indiquées dans le Tableau 2.

Pour I'essai par impulsion, au moins trois impulsions, espacées d'au moins 1 s pour chaque
polarité sont appliquées avec la tension indiquée dans le Tableau 2, en utilisant un générateur
d'impulsions ayant une forme d'onde de sortie de 1,2/50 ys et une impédance de sortie

inféri

eure a 500 Q.
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En variante, une tension d'essai en courant alternatif comme indiquée dans le Tableau 2 peut
étre appliquée pendant trois cycles ou une tension en courant continu sans ondulation dont la
valeur est égale a la tension d'impulsion peut étre appliquée trois fois pendant 10 ms, dans
chaque polarité.

6.1.3 LIGNES DE FUITE

La base utilisée pour la détermination d’une LIGNE DE fuite est la valeur efficace de long terme
de la tension qui la traverse. Cette tension est la valeur la plus élevée de la TENSION locale en
régime établi (telle que spécifiée au 4.2.5 de I'lEC 60664-1:2020), la tension assignée
d’isolement ou la tension assignée. Le Tableau A.2 et le Tableau A.3 peuvent étre utilisés pour
la défermimatiomdetatensiom assignees o sotement:

Pour|I'ISOLATION PRINCIPALE et I'ISOLATION SUPPLEMENTAIRE, les LIGNES DE FUITE doivent] étre
choidies dans le Tableau 3.

Les UIGNES DE FUITE de la DOUBLE ISOLATION constituent la somme des valeurs/pour I'ISOLATION
PRINCGIPALE et I'ISOLATION SUPPLEMENTAIRE qui forment |a DOUBLE ISOLATION«

Les UIGNES DE FUITE pour I'ISOLATION RENFORCEE doivent correspondre”a deux fois la LIGNE DE
FUITH pour I'ISOLATION PRINCIPALE.

Lorsque le Tableau 3 est utilisé, il est admis d’interpoler les valeurs des tensions
intermédiaires. En cas d’interpolation des valeurs, une interpolation linéaire doit étre appliquée
et les valeurs doivent étre arrondies au méme nombre ‘de chiffres que les valeurs prélgvées
dans|le tableau.

Afin e déterminer les LIGNES DE FUITE par rapport aux surfaces accessibles non conductrices,
de telles surfaces doivent étre considérées comme étant recouvertes d'une feuille métallique a
tout pndroit auquel elles peuvent étre touchées par le doigt d’essai normalisé conformme a
'EC[60529.

Pour|les bornes du CIRCUIT D'ALIMENTFATION, voir I'’Article E.2.

Les Valeurs du Tableau 3 daivent s’appliquer également au CIRCUIT DE SOUDAGE a l'intériejr de
la SQURCE DE COURANT DE*SOUDAGE et aux CIRCUITS DE COMMANDE lorsqu'ils sont sépares du
CIRCUYIT D'ALIMENTATIONspar exemple par un transformateur.

Une LIGNE DE FUITE ne peut pas étre inférieure a la DISTANCE D’ISOLEMENT associée, et la LIGNE
DE FYITE la pluscourte possible est donc égale a la DISTANCE D’ISOLEMENT exigée.

Si le| CIRCUIT*'DE COMMANDE est directement raccordé au CIRCUIT D'ALIMENTATION, les valeurs
corregspondant a la tension d'alimentation doivent s'appliquer.

La vérification doit étre effectuée par mesurage linéaire, conformément au 6.8 de
I'IEC 60664-1:2020.


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

IEC 60974-1:2021 © IEC 2021

Tableau 3 — LIGNES DE FUITE minimales
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b GROUPES DE MATERIAUX I, Il et llla.

LIGNES DE FUITE en mm
Tension ISOLATION PRINCIPALE ou supplémentaire
locale Matériau des cartes imprimées
DEGRE DE POLLUTION
DEGRE DE POLLUTION
1 2 1 2 3
GROUPE DE MATERIAU GROUPE DE MATERIAU
a b a | 1 11 1 1 1
V gfficace mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,4 0,4 0,4 1 1 1
2,5 0,025 0,04 0,09 0,42 0,42 0,42 1,05 1,05 ,05
16 0,025 0,04 0,1 0,45 0,45 0,45 1,1 1,1 1,1
20 0,025 0,04 0,11 0,48 0,48 0,48 1,2 1,2 1,2
25 0,025 0,04 0,125 0,5 0,5 0,5 1,25 1,25 ,25
32 0,025 0,04 0,14 0,53 0,53 0,53 1,3 1,3 1,3
40 0,025 0,04 0,16 0,56 0,8 1,1 1,4 1,6 1,8
50 0,025 0,04 0,18 0,6 0,85 1,2 1,5 1,7 1,9
63 0,04 0,063 0,2 0,63 0,9 1,25 1,6 1,8 2
80 0,063 0,1 0,22 0,67 0,95 1,3 1,7 1,9 2,1
100 0,1 0,16 0,25 0,71 1 1,4 1,8 2 2,2
125 0,16 0,25 0,28 0,75 1,05 1,5 1,9 2,1 2,4
160 0,25 0,4 0,32 0,8 1,1 1,6 2 2,2 2,5
P00 0,4 0,63 0,42 1 1,4 2 2,5 2,8 3,2
P50 0,56 1 0,56 1,25 1,8 2,5 3,2 3,6 4
320 0,75 1.6 0,75 1,6 2,2 3,2 4 4,5 5
100 1 2 1 2 2,8 4 5 5,6 6,3
500 1,3 2,5 1,3 2,5 3,6 5 6,3 71 8
530 1,8 3,2 1,8 3,2 4,5 6,3 8 9 10
B0O 2,4 4 2,4 4 5,6 8 10 11 2,5
11 000 8,2 5 3,2 5 7.1 10 12,5 14 16
1 250 4,2 6,3 9 12,5 16 18 20
1 600 5,6 8 11 16 20 22 25
2000 7,5 10 14 20 25 28 32
2500 10 12,5 18 25 32 36 40
3 200 12,5 16 22 32 40 45 50
4 000 16 20 28 40 50 56 63
5000 20 25 36 50 63 71 80
6 300 25 32 45 63 80 90 100
8 000 32 40 56 80 100 110 125
10 000 40 50 71 100 125 140 160
8 GROUPES DE MATERIAUX I, I, Illa et IlIb.

NOTE Conformément a I'lEC 60664-1, les dimensions de la LIGNE DE FUITE ne peuvent pas étre spécifiées en
présence d’une pollution conductrice en permanence (DEGRE DE POLLUTION 4).
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Résistance d’isolement

2021

La résistance d'isolement ne doit pas étre inférieure aux valeurs indiquées dans le Tableau 4.

Tableau 4 — Résistance d’isolement

Mesurage? Résistance Isolation
CIRCUIT D’ALIMENTATION par rapport CIRCUIT DE SOUDAGE 5,0 MQ Double F)u
au renforcée
CIRCUIT DE SOUDAGE par r:Sport CIRCUIT DE PROTECTION 2,5 MQ Principale
C|RCUIT D’ALIMENTATION par r:Sport CIRCUIT DE PROTECTION 2,5 MQ Principale
C|RCUIT D’ALIMENTATION par rapport " iblesP 50 MQ Double ¢u
du|MATERIEL DE CLASSE I aux surtaces accessibles ' renforcde
@ Les CIRCUITS DE COMMANDE sont soumis a I’essai avec le circuit auquel ils sont reliés de fagon galvaniqud. Les
C|RCUITS DE COMMANDE accessibles séparés de tous les autres circuits sont soumis ‘a I'essai selop les
spécifications du fabricant.
b Ppurle mesurage par rapport aux surfaces accessibles non conductrices, ces surfaces doivent étre considgrées
cpmme étant recouvertes d’une feuille métallique.
Tout[circuit de commande ou circuit auxiliaire relié a la borne du conducteur de protection| doit,
pourcet essai, étre considéré comme une partie conductrice accessible.
La verification doit étre réalisée par mesurage .stabilisé de la résistance d'isolemenf par
application d'une tension continue égale a 500 V, ala température ambiante.
Pendant le mesurage, les torches doivent étre déconnectées, les COMPOSANTS ELECTRONIQUES
a seg?iconducteurs et leurs dispositifs detprotection peuvent étre court-circuités et les Unités
de refroidissement par liquide doivent étfe soumises aux essais sans liquide.
6.1.5 Rigidité diélectrique
L'isolation doit supporter les(tensions d'essai suivantes sans contournement ni claquage:
a) premier essai d'une.SOURCE DE COURANT DE SOUDAGE: tensions d'essai indiquées dalns le
Tlableau 5;
b) reépétition de I'essai sur la méme SOURCE DE COURANT DE SOUDAGE: tension d'essai égple a
80D % des valeurs indiquées dans le Tableau 5.
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Tableau 5 — Tensions d’essai diélectrique

Tension assignée Tension alternative d'essai diélectrique
maximale?
V efficace V efficace
Circuits Entre tous les circuits et les parties Entre tous les Entre le CIRCUIT
d’alimentation?, de conductrices accessibles, circuits, sauf entre | D'ALIMENTATION et le
soudage® ou de entre le CIRCUIT D'ALIMENTATION et tous les le CIRCUIT CIRCUIT DE SOUDAGE
commande® autres circuits sauf le CIRCUIT DE SOUDAGE | D'ALIMENTATION et le
CIRCUIT DE SOUDAGE
MATERIEL DE MATERIEL DE
CLASSE | CLASSE Il
Jusqu’a 50 500 1 000 500 1 000
220 1100 2 200 1100 2 200
450 1875 3750 1875 3 750
700 2 500 5000 2 500 5000
1 000 2 750 5500 2 750 5 500
NOTHE 1 La tension assignée maximale est valable pour les systémes mis a la terre~ou non.

NOTH
circuits qui entrent ou sortent de I'enveloppe, autres que le CIRCUIT D’ALIMENTATION et le CIRCUIT DE SOUDAGE]

2 L'essai de rigidité diélectrique des CIRCUITS DE COMMANDE est limité dans e présent document a toyis les

a

Ppur les valeurs intermédiaires, l'interpolation est permise sur tous“les réseaux d’alimentation (CIRCUIT
IALIMENTATION) fonctionnant en dehors de la plage comprise entre\220 V et 450 V et sur tous les sysfiemes
rlphasés a trois fils reliés a la terre sans exemption de tension{voir I’Annexe A).

= O

bur les valeurs intermédiaires, I'interpolation est permise sur\ées CIRCUITS DE SOUDAGE et de COMMANDE

By

La tension d'essai en courant alternatif doit.étfé de forme sensiblement sinusoidale aveq

une

valeyr de créte ne dépassant pas 1,45 fois-la valeur efficace, et d'une fréquence d'enyiron

50 H

Le

transfformateur

y ou 60 Hz.

admissiblex‘du courant de déclenchement doit étre 100 mA. Le
la tension spécifiée jusqu'au couranf de

rneglage maximal
haute tension “doit délivrer

déclgnchement. Un déclenchement est considéré comme un contournement ou un claqudge.

NOTE
égal 3

Pour la sécurité de Iopérateur, le réglage le plus faible possible du courant de déclenchement (inférigur ou
10 mA) est généralement utilisé.

Essai en variante: Une tension d'essai en courant continu égale a 1,4 fois la tension d’gssai

efficd

Les gomposants ou sous-ensembles ne doivent pas étre déconnectés ou court-circuités s
les cpnditiens de a), b) ou c¢) ci-dessous sont satisfaites:

a)

b)

c)

ce peut étre utilisée.

huf si

Les composants ou sous-ensembles sont congus et soumis a I'essai conformément aux
normes appropriées qui spécifient une tension plus faible que le niveau de tension d’essai
du présent document. Ces composants ou sous-ensembles ne sont pas connectés entre le
circuit d’alimentation et le CIRCUIT DE SOUDAGE et leur déconnexion ou mise en court-circuit
n‘'empéche pas de soumettre a I'essai une partie du circuit. Exemples: moteurs de
ventilateurs et moteurs de pompes.

Les composants ou sous-ensembles sont compléetement incorporés soit dans le circuit
d’alimentation soit dans le CIRCUIT DE SOUDAGE et leur déconnexion n’empéche pas de
soumettre a I’essai une partie du circuit. Exemple: circuits électroniques.

Les circuits destinés a éliminer les parasites ou les condensateurs destinés a la protection
entre le circuit d'alimentation ou le CIRCUIT DE SOUDAGE et toutes les parties conductrices
accessibles qui sont conformes aux normes appropriées.
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Les CIRCUITS DE COMMANDE connectés a une borne conductrice de protection ne doivent pas
étre déconnectés pendant I'essai et ils sont alors soumis a I'essai comme des parties
conductrices accessibles.

A la discrétion du fabricant, la tension d'essai peut étre portée lentement a sa pleine valeur.

Les tensions d'essai entre le CIRCUIT D'ALIMENTATION, les parties conductrices accessibles et le
CIRCUIT DE SOUDAGE peuvent étre appliquées simultanément. Un exemple est donné a

I’Ann

Les GROURES ELECTROGENES DE-SOUBAGE-doivent-6tre-soumis—aut-meme-essal

exe B.

La veé
a) 6
b) §

o
c) 1
6.2
6.2.1

Les
doive
d’esg

Les
doive
d’esg

Les
stock
des {

Und
empé

qui p

Les
spéc

Les

rification doit étre effectuée par application de la tension d'essai pendant

0 s (ESSAI DE TYPE);

S (ESSAI INDIVIDUEL DE SERIE);
1
S (ESSAI INDIVIDUEL DE SERIE avec tension d’essai augmentée de.20 %).

Protection contre les chocs électriques en service normal (contact direct)
Degré de protection procuré par I’enveloppe
BOURCES DE COURANT DE SOUDAGE congues spécifiquement pour un usage a l'inté

nt avoir un degré de protection minimal de IP21S\eh utilisant les conditions et procéq
ai de I'lEC 60529.

BOURCES DE COURANT DE SOUDAGE concgués spécifiquement pour un usage a l'extéd
nt avoir un degré de protection minimalde IP23S en utilisant les conditions et procéq
ai de I'lEC 60529.

SOURCES DE COURANT DE SQUDAGE avec un degré de protection IP23S peuvent

récipitations.

cher le fonctionnement correct du matériel ou compromettre la sécurité. La quantité
put pénétrer dans ’enveloppe n’est pas limitée.

lispositifside connexion au CIRCUIT DE SOUDAGE doivent étre protégés comme cel
fié au 14.4.1.

OMMANDES A DISTANCE destinées aux SOURCES DE COURANT DE SOUDAGE doivent avd

rieur
ures

rieur
ures

étre

ées, mais ne sont pas prévues pour étre utilisées en extérieur sans protection pendant

ainage approprié dadit étre assuré par I’enveloppe. Si de I'eau est retenue, elle ne doJ’t pas

‘eau

A est

ir un

degr
'EC

ae protection minimal de TFZA en Utllisant 1es conditions et procedures a ess
60529.

La vérification doit étre effectuée par I’essai suivant:

i de

une SOURCE DE COURANT DE SOUDAGE doit étre soumise a I'essai a I'eau approprié sans étre
alimentée. Immédiatement aprés I'essai, la SOURCE DE COURANT DE SOUDAGE doit étre placée
dans un environnement sdr et soumise a I’essai de résistance d’isolement indiqué en 5.4 g) et
a I’essai de rigidité diélectrique indiqué en 5.4 h).
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6.2.2

Condensateurs

Un condensateur fourni comme partie d'une SOURCE DE COURANT DE SOUDAGE et connecté aux
bornes du CIRCUIT D'ALIMENTATION ou de I'enroulement d'un transformateur fournissant le
COURANT DE SOUDAGE doit

a) n

e pas contenir plus de 1 | de liquide inflammable;

b) étre congu pour ne pas fuir en service normal;

c) étre contenu a l'intérieur de I'enveloppe de la SOURCE DE COURANT DE SOUDAGE ou dans une

e

nveloppe qui satisfait aux exigences applicables du présent document.

La vd

Pour

6.2.3

Chag
tensi
néce

étiquette d’avertissement appropriée doit étre utilisée. Pour toute fiche de prise de courant

sous
étant

Les ¢
comr

La vd

La s
D'ALIN

réseau d’alimentation et les tensions\sont mesurées au moyen d'instruments n'ayant

d'infl

6.2.4 Isolation du CIRCUIT DE SOUDAGE

Le Cc
les a
au 11
isola
autre
par I

Le Cc

rification doit étre effectuée par EXAMEN VISUEL.
I’essai de court-circuit des condensateurs, voir 9.5.

Décharge automatique des condensateurs sur le CIRCUIT D’ALIMENTATION
ue condensateur doit étre équipé d'un moyen de décharge automatique qui doit rédu
bn aux bornes du condensateur a une valeur inférieure ou égale\a 60 V dans le t
5saire pour donner accés a toute partie conductrice connectée\au condensateur ou

tension par l'intermédiaire d’un condensateur, le temps, d‘accés est considéré co
de 1 s.

ondensateurs de capacité assignée inférieure ou~&gale a 0,1 uyF ne sont pas consig
he entrainant un risque de choc électrique.

rification doit étre effectuée par EXAMEN VISUEL et par I'essai suivant.

DURCE DE COURANT DE SOUDAGE est.miSe en fonctionnement sous la TENSION ASSI
NENTATION la plus élevée. La SOURCE DE COURANT DE SOUDAGE est alors déconnecté

lence notable sur les valeursumesurées.

RCUIT DE SOUDAGE deit étre électriquement séparé du CIRCUIT D’ALIMENTATION et de
utres circuits ayant'une tension supérieure a la TENSION A VIDE admissible conformé

ion renforcée ou par des moyens équivalents satisfaisant aux exigences du 6.1.

circuit est.connecté au CIRCUIT DE SOUDAGE, la puissance de I'autre circuit doit étre fo
ntermédiaire d’'un transformateur de séparation ou par un dispositif équivalent.

RCUIT DE SOUDAGE ne doit pas étre connecté, a l'intérieur de la source de coura

ire la
EMmps

une
mise
mme

érés

GNEE

e du
pas

tous
ment

.1.1 (CIRCUITSD’ALIMENTATION auxiliaires, par exemple) par une DOUBLE ISOLATION odl une

5i un
urnie

ht de

soud

| H Al | 4 | 4 ' ES - L) ]
AyT, dUATTTUYTITTS UT LVUTHTCATUTT UU LUTTUUCTCUT  UT PTUTC U TTUTT TATCTITS, a T CTTVCITU P Y

S, au

chéssis ou au noyau magnétique de la SOURCE DE COURANT DE SOUDAGE sauf, si nécessaire, par
I'intermédiaire d'un condensateur d'antiparasitage ou de protection.

La vérification doit étre effectuée par les essais indiqués au 6.1.

6.2.5

COURANT DE CONTACT d’un CIRCUIT DE SOUDAGE

Le COURANT DE CONTACT entre les connexions du CIRCUIT DE SOUDAGE et la borne du conducteur
de protection ne doit pas dépasser une valeur de créte de 14,1 mA.

La vérification doit étre effectuée par EXAMEN VISUEL et par mesurage du COURANT DE CONTACT
sur un circuit tel que celui indiqué a la Figure 3 a la ou aux TENSIONS D’ALIMENTATION ASSIGNEES

eten

condition a vide.
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Le réseau de mesure spécifié a la Figure N.2 doit étre raccordé comme cela est représenté a

la Figure 3.

o o o

:£ A : B
e e ©)
O
O IEC
Légende
A, B Connexions du réseau de mesure
NOTE Pour le MATERIEL DE CLASSE Il, utiliser la borne PE du réseau d’alimentation relié a la terre.
Figure 3 — Mesurage du COURANT DE CONTACT d’un CIRCUIT DE SOUDAGE

6.2.6] COURANT DE CONTACT en condition normale
Le CQURANT DE CONTACT pour les surfaces conductrices accessibles, non raccordées au Cif
DE PROTECTION, ne doit pas dépasser la valeur de créte de 0,7 mA dans des cond
normfales.
La verification doit étre effectuée par mesurage du COURANT DE CONTACT avec un circuit co

cela

défalit et dans les conditions suivantes:

e

q

a)

b)

q

(9]
~

€

est représenté a la Figure 4 et |6 réseau de mesure de la Figure N.1, sans simulatid

SOURCE DE COURANT DE-SOUDAGE est:
isolée du plan de masse;

alimentée par Ja\TENSION ASSIGNEE D’ALIMENTATION la plus élevée plus une toléran
fonctionnement-appropriée telle que spécifiée par le fabricant, a savoir au moins +
pour toute ‘alimentation, sauf +6 % pour les systémes d’alimentation avec une te
supérieyre-ou égale a 600 V;

CIRCUIT-BE SOUDAGE est placé en condition a vide;
s eondensateurs d’antiparasitage ne sont pas déconnectés.

RCUIT
tions

mme
n de

e de
10 %
nsion

O O

()

=
e

£

e
S

et
R

£

o
11‘"

s
++A

e
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Figure 4 — Mesurage du COURANT DE CONTACT en condition normale
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Protection contre les chocs électriques en cas de défaut (contacts indirects)

Mesures de protection

Les SOURCES DE COURANT DE SOUDAGE doivent &tre un MATERIEL DE CLASSE | ou de CLASSE II,

confo

6.3.2

rmément a I'lEC 61140, a I'exception du CIRCUIT DE SOUDAGE.

Isolation entre les enroulements du CIRCUIT D’ALIMENTATION et le CIRCUIT DE
SOUDAGE

Les enroulements du CIRCUIT D’ALIMENTATION et du CIRCUIT DE SOUDAGE doivent étre isolés au

moyg#

[al

a) d
o
b) d
a

Entrg
isola

spécifiés dans I'lEC 61558-1 peuvent étre utilisés, a condition que-toutes les exigencs

'EC

L

u conducteur de protection.

une DOUBLE ISOLATION ou d’une isolation renforcée

une ISOLATION PRINCIPALE par rapport a un écran métallique situé entrefeux et racq

les enroulements du CIRCUIT D'ALIMENTATION et du CIRCUIT DE SOUDAGE, il doit y avoi
ion conforme aux valeurs données dans le Tableau 6. En yariante, d’autres ma

61558-1 soient satisfaites.

Tableau 6 — Distance minimale a trayvers I'isolation

ordé

rune
yens
s de

TENSION ASSIGNEE Distance minimale a travers I’isolation

D'ALIMENTATION
mm

V efficace ;
Une seule couche Total de trois couches

séparées ou plus

jusqu’a 440 1,3 0,35

441 a4 690 1,5 0,4

691 a1 000 2,0 0,5

Lorsd
enro
Tabl

La vd

6.3.3

u'il y a un écran métallique entre les enroulements, I'épaisseur de l'isolation entre ch
lement et I'écran doit étre au moins égale a la moitié des valeurs données da
au 6.

rification deit. €tre effectuée par EXAMEN VISUEL et par mesurage.

Conducteurs et connexions internes

aque
hs le

Les ¢ohducteurs et connexions internes doivent étre fixés ou placés de fagon a évitg¢r un
desse f i } S j

a) le CIRCUIT D'ALIMENTATION ou tout autre circuit et le CIRCUIT DE SOUDAGE de sorte que la
tension de sortie peut devenir plus élevée que la TENSION A VIDE admissible;

b) le conducteur de protection, I’enveloppe, le chassis ou le circuit magnétique et le CIRCUIT

D

E SOUDAGE.

Lorsque les conducteurs isolés traversent des parties métalliques, des manchons en matériau
isolant doivent étre prévus ou bien les arétes des ouvertures doivent étre usinées avec un rayon
d’au moins 1,5 mm.

Les conducteurs nus doivent étre fixés de sorte que les DISTANCES D'ISOLEMENT DANS L'AIR et
LIGNES DE FUITE entre eux et par rapport aux parties conductrices soient maintenues (voir 6.1.2
et 6.3.2).
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Les conducteurs de différents circuits peuvent étre positionnés cote a cbéte, peuvent occuper le
méme conduit (par exemple la méme canalisation, le méme systéme de céblage), ou peuvent
étre dans les mémes cébles multiconducteurs a condition que la disposition ne compromette
pas le bon fonctionnement des circuits respectifs. Quand de tels circuits fonctionnent a des
tensions différentes, les conducteurs doivent étre séparés par des barriéres appropriées ou
doivent étre isolés en fonction de la plus forte tension a laquelle chacun des conducteurs du
méme conduit peut étre soumis.

La vérification doit étre effectuée par EXAMEN VISUEL et par mesurage.

6.3.4 Exigences supplémentaires pour les SYSTEMES DE COUPAGE PAR PLASMA

La tprche de coupage par plasma, les piéces (par exemple, les piéces généralement
rempflacées en raison de 'usure) ainsi que la SOURCE DE COURANT ELECTRIQUE DE COUPAGE PAR
PLASMA, recommandées par le fabricant, doivent former un systéme sdr.

Les tuyeres qui, pour des raisons techniques, ne peuvent pas étre protégées contre les conftacts
direcfs doivent étre considérées comme étant suffisamment protégées en utilisation norfmale
ou el CONDITION DE PREMIER DEFAUT, lorsqu’elles répondent aux exigences suivantes:
a) eh I'absence du courant d'alimentation de I'arc:

Ig tension entre la tuyére et la pieéce mise en ceuvre et/ou lasterre ne dépasse pas les valeurs
dpnnées en 11.1.1,
o]

L

I§ SOURCE DE COURANT ELECTRIQUE DE COUPAGE,RAR PLASMA est équipée d’un SYS[TEME
REDUCTEUR DE RISQUES conformément a I'Article 13,

et

b) ppur les systémes manuels, en présence-du courant d’alimentation de I'arc:

Igs cbtés de la tuyére ne peuvent pas’étre touchés par le doigt d’essai normalisé confprme
a|I'lEC 60529 quand elle est placée sur une surface plane avec sa ligne d’axe qui I{i est
perpendiculaire,

oy

d TENSION EN CHARGE en“courant continu entre la tuyére et la piéce mise en ceuvre etfou la
tgrre ne dépasse pas'les valeurs données en 11.1.1.

NOTE| Un premier défaut est une condition anormale résultant d’'une électrode en contact avec la tuyére [due a
I'absehce de canons isolants, au collage de la tuyere avec I'électrode, a un élément conducteur entre la tuyere et
I’électfode, a des _pieces inadaptées, a des pieces desserrées, a l'abrasion de I'électrode, a des piécgds mal
positignnées, a une charge excessive ou a un débit de gaz incorrect.

La verification doit étre effectuée conformément a 11.1 et par simulation d’un défaut de torche
et pay essai conformément a I'Article 13. La torche doit étre soumise a I'essai conformément a
I'IEC|160974-7.

6.3.5 Noyaux et bobines mobiles

Si des noyaux ou bobines mobiles sont utilisés pour le réglage du COURANT DE SOUDAGE, la
construction doit étre telle que les DISTANCES D’ISOLEMENT DANS L’AIR et les LIGNES DE FUITE
exigées soient maintenues, en tenant compte des contraintes électriques et mécaniques.

La vérification doit étre effectuée en faisant fonctionner 500 fois le mécanisme, sur la totalité
de sa course, de la position minimale a la position maximale, a la cadence spécifiée par le
fabricant et par EXAMEN VISUEL.
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6.3.6 COURANT DE CONTACT en cas de défaut

Pour le MATERIEL DE CLASSE |, le COURANT DE CONTACT pondéré en cas de défaillance ou de
déconnexion d'un conducteur de protection externe ne doit pas dépasser une valeur de créte
de 14,1 mA a I’exception des matériels destinés a étre raccordés de fagon permanente avec un
conducteur de protection renforcé conformément a I'lEC 61140.

Les matériels destinés a étre raccordés de fagcon permanente avec un conducteur de protection
renforcé peuvent avoir un courant de fuite pouvant atteindre 5 % du COURANT ASSIGNE
D’ALIMENTATION par phase.

La verification doit étre effectuée en utilisant les configurations présentées a I’Annexe Nl|avec
le réeseau de mesure de la Figure N.2 dans les conditions suivantes:

1) |g SOURCE DE COURANT DE SOUDAGE est:

—| isolée du plan de masse;

—| entierement assemblée et préte a étre utilisée dans la configuration"maximale;

—| alimentée par la TENSION ASSIGNEE D’ALIMENTATION la plus élevée plus une tolérange de
fonctionnement appropriée telle que spécifiée par le fabricant;-@ savoir au moins +10 %
pour toute alimentation, sauf +6 % pour les systémes d’alimentation avec une tepsion
supérieure ou égale a 600 V;

—| non raccordée a la terre de protection sauf a travers¢(es“équipements de mesure.

2) lg CIRCUIT DE SOUDAGE est placé en condition a vide;
3) lgs condensateurs d’antiparasitage ne doivent pas\étre déconnectés.

NOTE[1 Lorsque le COURANT DE CONTACT est proche de' la valeur limite, les effets des condenspteurs
d’antiparasitage sont pris en considération et une attention\particuliére est accordée a la précision de mesuie et a
I’étalohnage.

NOTE|2 Traditionnellement, le COURANT DE CONTAGT était maximal a la tension d’alimentation la plus élevég. Les
SOURJES DE COURANT DE SOUDAGE électroniquesyne délivrent pas toujours le COURANT DE CONTACT maxima| dans
cette [condition d’alimentation. Le COURANT DENCONTACT peut étre rendu maximal a la tension la plus basse,
c’est-3-dire au tirage maximal du courant, ou,dans d’autres conditions. Une protection contre les chocs électfiques
est prévue dans les conditions de fonctionnement les plus défavorables.

7 Exigences thermiques

71 Essai d’échauffement
711 Conditions d’essai

Lors |de la misé en place des dispositifs de mesure, les seuls accés permis doivent étre les
ouveftures-equipées de couvercles, portes de visite ou panneaux aisément amovibles prévus
par lg fabricant. La ventilation dans la zone d'essai et les dispositifs de mesure utilisgs ne
doivegni¥pas interférer avec la ventilation normale de la SOURCE DE COURANT DE SOUDAGE ni
provoquer des echanges anormaux de chaleur dans un Sens ou dans I autre.

La SOURCE DE COURANT DE SOUDAGE est mise en fonctionnement a la TENSION ASSIGNEE
D’ALIMENTATION avec un courant constant, a un cycle de (10 + 0,2) min:

a) avec le COURANT DE SOUDAGE assigné (I,) égal &4 60 % et/ou @ 100 % du FACTEUR DE MARCHE
selon le cas;

b) avec le COURANT DE SOUDAGE ASSIGNE MAXIMAL (I5.x) €t le FACTEUR DE MARCHE
correspondant.

S'il est connu que ni a) ni b) ne donnent I'échauffement maximal, un essai doit alors étre
effectué au réglage de la plage assignée qui donne I'échauffement maximal.
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Dans le cas d'une SOURCE DE COURANT DE SOUDAGE prévue pour soudage a l'arc en atmosphére
inerte avec électrode de tungsténe en courant alternatif, un déséquilibre de charge peut
provoquer un échauffement maximal. Dans ce cas, un essai doit étre effectué comme cela est
indiqué a I'Annexe C.

La condition de température ambiante du 5.1 doit étre remplie.

NOTE 1 |l est possible que I'échauffement maximal soit obtenu au cours de la marche a vide.

NOTE 2 S'ily alieu, les essais sont effectués les uns apreés les autres sans que la SOURCE DE COURANT DE SOUDAGE
ne revienne a la température de I'air ambiant.

7.1.2 Tolérances des parameétres d’essai

Pendant les 60 dernieres minutes de l'essai d'échauffement, conformément a“7:1.3, les
tolérances suivantes doivent étre satisfaites:

a) |TENSION EN CHARGE: +_12 % de la TENSION CONVENTIONNELLE EN CHARGE
appropriée;
10 % du COURANT DE SOUDAGE CONVENTIONNEL
b) |COURANT DE SOUDAGE: -2
approprié;
c) |tension d’alimentation 15 % de la TENSION ASSIGNEE D’ALIMENTATION approprige;
d) |vitesse du moteur: 15 % de la vitessgeyassignée appropriée;
e) |[température +_12 K de la‘température ambiante.

7.1.3 Durée de I’essai

L'esqai d'échauffement doit se poursuivre jusqu'a ce que la vitesse d’ ECHAUFFEMENT ne dépasse
pas 2 K/h sur tout composant.peéndant une période au moins égale a 60 min.

7.2 | Mesurage des températures
7.2.1 Conditions"de' mesure

La température-doit étre déterminée au milieu de la période de charge du dernier cycle comme
suit:

a) ppur (les enroulements, par le mesurage de la résistance ou par des capteurs de
efmpérature en surface ou incorporés;

—

NOTE 1 La méthode par capteurs de température en surface n’est pas privilégiée.

NOTE 2 Dans le cas d'enroulements de faible résistance ayant des contacts de commutation en série, le
mesurage des résistances peut donner des résultats erronés.

b) pour les autres parties, par des capteurs de température en surface.
7.2.2 Capteur de température de surface

La température est mesurée au moyen d'un capteur de température appliqué sur les surfaces
accessibles des enroulements ou d'autres parties, conformément aux conditions stipulées ci-
apres.

NOTE 1 Les thermocouples, les thermometres a résistance, etc., sont des exemples de capteurs de température
types.
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Les thermométres a bulbe ne doivent pas étre utilisés pour le mesurage des températures des
enroulements et des surfaces.

Les capteurs de température sont placés aux points accessibles auxquels il est vraisemblable
que la température sera maximale. Il est judicieux de localiser les points chauds prévisibles par
un examen préliminaire.

NOTE 2 La dimension et I'étendue des points chauds dans les enroulements dépendent de la conception de la
SOURCE DE COURANT DE SOUDAGE.

Une transmission efficace de la chaleur doit étre assurée entre le point de mesure et le capteur
de température—ette—captetrdetempératuredoitétreprotégé—contret'effet des—courants d'air
et defs rayonnements.

7.2.3 Résistance
L'ECHAUFFEMENT des enroulements est déterminé par |'accroissement de leur résistance ¢t est

obtenu, pour le cuivre, par la formule suivante:

L 22355 0) (Ry ~Ry)
Ry

Iy = (11— 1)

t1 eptla température de I'enroulement au moment du mesurage de R4 (°C);
t, eptla température calculée de I'enroulement a lafin de I'essai (°C);

ept la température de I'air ambiant a la fin délessai (°C);

R, ept la résistance initiale de I'enroulement{(<);

R, ept la résistance de I'enroulement a la-fin de I'essai (Q).

Pour|l'aluminium, le nombre 235 dafs la formule ci-dessus est remplacé par le nombre 225.

La température 7, doit étre 3-+3-K de la température de I'air ambiant.

7.2. Capteur de température incorporé

La tgmpérature est ‘'mesurée au moyen de thermocouples ou d'autres instruments de mesure
de températuretadaptés de dimension comparable incorporés dans les parties les|plus
chaupes.

Les thermocouples doivent étre placés directement sur les enroulements et les bobines. ll|n’est
pas €xigé que toute isolation appliquée intégralement sur les conducteurs eux-mémeg soit
enlevée.

Un thermocouple placé au point le plus chaud d'un enroulement monocouche est considéré
comme incorporé.

7.2.5 Détermination de la température de I’air ambiant

La température de I'air ambiant est déterminée par au moins trois dispositifs de mesure. Ceux-
ci sont espacés uniformément autour de la SOURCE DE COURANT DE SOUDAGE, a peu prés a sa
mi-hauteur et a une distance de 1 m a 2 m de sa surface. lls sont protégés contre les courants
d'air et les échauffements anormaux. La valeur moyenne des relevés de température effectués
est adoptée comme température de I'air ambiant.
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Dans le cas de SOURCES DE COURANT DE SOUDAGE a ventilation forcée, un seul dispositif de
mesure est placé a I'entrée de I'air dans le systéme de refroidissement. La moyenne des relevés
effectués a intervalles réguliers pendant le dernier quart de la durée de l'essai est adoptée
comme température de l'air ambiant.

7.2.6 Enregistrement des températures

Dans la mesure du possible, les températures sont enregistrées pendant que le matériel est en
fonctionnement et aprés coupure. Sur les éléments pour lesquels I'enregistrement des
températures n'est pas possible pendant que le matériel est en fonctionnement, les
températures se mesurent aprés coupure, comme cela est décrit ci-apreés.

Chadue fois qu'il s'est écoulé, entre le moment de la coupure et le moment de mesure de la
tempgrature finale, un temps suffisant pour que la température ait baissé, les ‘corredtions
nécepsaires sont apportées, de fagon a obtenir une température aussi proche que\possib|e de
celleldu moment de la coupure. Cela peut étre fait en relevant une courbe conformément a
I’Annexe D. Au moins quatre relevés de températures sont effectués dans.un délai de $ min
aprés$ la coupure. Dans le cas ou les mesurages successifs font apparaitre une élévatign de
tempgrature aprés coupure, la valeur la plus élevée est retenue.

Pour|maintenir la température pendant la période d'arrét, des précautions doivent étre prises
pour [raccourcir la période d'arrét d'un GROUPE ELECTROGENE DE 'SQUDAGE.

7.3 | Limites d’ECHAUFFEMENT
7.3.1 Enroulements, collecteurs et bagues collectrices

L'ECHAUFFEMENT des enroulements, collecteurs gf*bagues collectrices ne doit pas dépassTr les
valedrs données dans le Tableau 7, quelle que soit la méthode de mesure des tempérafures
utilisg¢e.

Tableau 7 — Limites de'température pour les enroulements,
collecteurs et bagues collectrices

CLASSE Température ECHAUFFEMENT maximal
D’ISOLATION maximale K
Enroulements Collecteurp
Capteur de Résistance Capteur de et baguesL
température de température collectrice
°C °C surface incorporé

1P5 (A) 150 55 60 65 60

1R0 (E) 165 70 75 80 70

1B0 (B) 175 75 80 90 80

165\(F) 190 95 105 115 90

180 (H) 210 115 125 140 100

200 (N) 230 130 145 160

Non déterminée

220 (R) 250 150 160 180
NOTE 1 Capteur de température de surface signifie que la température est mesurée au moyen de capteurs non
incorporés au point le plus chaud accessible a la surface extérieure des enroulements.
NOTE 2 La température a la surface est généralement la plus faible. La méthode de résistance donne la valeur
moyenne de toutes les températures apparaissant dans un enroulement. La température la plus élevée
apparaissant dans les enroulements (point chaud) peut étre mesurée au moyen de capteurs de température
incorporés.
NOTE 3 D'autres classes d'isolation ayant des températures limites plus élevées que celles indiquées dans le
Tableau 7 existent (voir I'|EC 60085).
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Aucune partie ne doit pouvoir atteindre une température susceptible de provoquer un dommage
sur une autre partie, méme si cette partie peut étre conforme aux exigences du Tableau 7.

De plus, pour les essais avec un FACTEUR DE MARCHE autre que 100 %, la température atteinte
pendant tout cycle complet ne doit pas dépasser les températures maximales données dans le
Tableau 7.

La vérification doit étre effectuée par mesurage, conformément a 7.2.

7.3.2 Surfaces externes

L’ECHAUFFEMENT des surfaces externes ne doit pas dépasser les valeurs données.daps le
Tablgau 8. Les limites d’ECHAUFFEMENT sont données pour:

uhe période de contact non intentionnel de 1 s pour les enveloppes;
— upe période de contact de 4 s pour les boutons; et
u

he période de contact de 60 s pour les poignées.

Tableau 8 — Limites de température des surfaces externes

Surface externe ECHAUFFEMENT maximal Seuil de combustion popr la
période de contact?

K s

Enveloppes métalliques non revétues 25 1

Enveloppes métalliques peintes 35 1

Enveloppes en plastique 45 1

Boutgns métalliques non revétus 18 4

Boutgns métalliques peints 22 4

Boutgns en plastique 35 4

Poigriées métalliques 10 60

Poigriées en plastique 20 60

2  Vleurs informatives conformes a¥’1SO 13732-1.

Pour|les GROUPES ELECTROGENES DE SOUDAGE, les limites du Tableau 8 peuvent étre dépagsées
pour |les surfaces gui-sont:

a) rg¢connaissables par leur aspect ou leur fonction; ou
b) marquées avec le symbole IEC 60417-5041:2002-10; ou

c) sj|tuees ou protégées afin de prévenir un contact non intentionnel pendanr un
fanctionnement normal

NOTE Les surfaces reconnaissables par leur aspect ou leur fonction incluent des éléments tels que les
échappements, silencieux, pare-étincelles ou tétes de cylindre.

La vérification doit étre effectuée par mesurage conformément a 7.2 et par EXAMEN VISUEL.

7.3.3 Autres composants

La température maximale des autres composants ne doit pas dépasser leur température
maximale assignée conformément a la norme appropriée.
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Les SOURCES DE COURANT DE SOUDAGE doivent supporter des cycles de charge répétés sans
dommage ou défaillance de fonctionnement. Cet essai peut étre effectué sur toute SOURCE DE
COURANT DE SOUDAGE qui fonctionne correctement.

La vérification doit étre effectuée par les essais suivants et en déterminant qu'aucun dommage
ni défaillance de fonctionnement de la SOURCE DE COURANT de soudage ne surviennent pendant

les

essais.

La SOURCE DE COURANT DE SOUDAGE est chargée, en partant de I|'état froid, au COURANT DE

SOUDAGE ASSIGNE MAXIMAL jusqu'a ce qu’un des phénomeénes suivants se produise:

a)
b)
c)

Immediatement aprés le réenclenchement de la PROTECTION THERMIQUE dagis le cas a), ou g

les

1)

2)

Immé

7.5

Les gollecteurs, baguesteollectrices et leurs balais ne doivent pas laisser apparaitre de i
d'étirncelles nuisibles-ouw/de dommages, sur toute la plage de réglages du GROUPE ELECTRO
DE SQUDAGE.

La
a)

b)

8

8.1

v@rification doit étre effectuée par EXAMEN VISUEL au cours

4 PROTECTION THERMIQUE fonctionne;

3 limite maximale de température des enroulements est atteinte;
une période de 10 min est écoulée.

cfs b) ou c), I'un des essais suivants est effectué.

Oans le cas d'une SOURCE DE COURANT DE SOUDAGE a CARACTERISTIQUE TOMBANTE
cpmmandes sont réglées pour fournir le COURANT DE SOUDAGE ASSIGNE MAXIMAL. Ell
alors soumise 60 fois a un cycle comprenant un court-circuitde résistance externe com
htre 8 mQ et 10 mQ et d'une durée de 2 s, suivi d'unemarche a vide de 3 s.

€

Oans le cas d'une SOURCE DE COURANT DE SOUDAGE"@“CARACTERISTIQUE PLATE, la sourg
chargée une fois pendant 15 s par un courant édal a 1,5 fois le COURANT DE SOU
ABSIGNE MAXIMAL a la TENSION EN CHARGE maximale disponible. Pour les SOURCE
COURANT DE SOUDAGE équipées d'un dispositif de protection qui limite le COURAN
SPUDAGE a une valeur inférieure a 1,5 fois & COURANT DE SOUDAGE ASSIGNE MAXIMAL, I'
ept effectué au COURANT MAXIMAL DE SQUDAGE pouvant étre obtenu a la TENSION EN CH
cprrespondante.

Collecteurs et bagueés)collectrices

de llessai d’échauffement, conformément a 7.1;

prés

, les
b est
prise

e est
DAGE
S DE
T DE
Bssai
ARGE

diatement aprés la réalisation de I'essai 1) ou 2), tandis que le matériel est encore chaud,
celuitci doit étre vérifié conformément a 6.1.5.

aces
GENE

eF

de I'essai de charge, conformément au point 1) ou 2) du 7.4.
PROTECTION THERMIQUE

Exigences générales

Une SOURCE DE COURANT DE SOUDAGE alimentée par le réseau électrique doit étre équipée d'une
PROTECTION THERMIQUE si le FACTEUR DE MARCHE au COURANT DE SOUDAGE ASSIGNE MAXIMAL est
inférieur a

a)

b)

35 % dans le cas d’'une CARACTERISTIQUE TOMBANTE;
ou
60 % dans le cas d’une CARACTERISTIQUE PLATE.
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NOTE Une CARACTERISTIQUE TOMBANTE est généralement utilisée pour le soudage manuel a I'arc et pour le soudage
a l'arc en atmosphére inerte avec électrode de tungsténe, alors que la CARACTERISTIQUE PLATE est généralement
utilisée pour le soudage a l'arc sous atmosphere de gaz inerte ou actif.

Si la SOURCE DE COURANT DE SOUDAGE est équipée d’'une PROTECTION THERMIQUE, celle-ci doit
satisfaire aux exigences du 8.2 au 8.7.

La vérification doit étre effectuée par EXAMEN VISUEL.

8.2 Construction

La PROTECTION THERMIQUE doit étre congue de fagon a empécher toute modification du réglage
de la[température ou du fonctionnement.

La verification doit étre effectuée par EXAMEN VISUEL.

8.3 | Emplacement

La PROTECTION THERMIQUE doit étre située de fagon permanente a l'inféfieur de la SOURCE DE
COURANT DE SOUDAGE pour assurer que le transfert de chaleur soit fiable.

La verification doit étre effectuée par EXAMEN VISUEL.

8.4 | Capacité de fonctionnement

La PROTECTION THERMIQUE doit pouvoir fonctionner lorsque la SOURCE DE COURANT DE SOUDAGE
débite son COURANT DE SOUDAGE ASSIGNE MAXIMAL:

—_

a) 1PO0 fois dans le cas d’'un FACTEUR DE MARCHE 'supérieur ou égal a 35 %;

op
b) 2P0 fois dans le cas d’'un FACTEUR DE;MARCHE inférieur a 35 %.
La végrification doit étre effectuée avec une surcharge appropriée en provoquant le nombre
exigq d’interruptions successives, sdr un circuit ayant les mémes caractéristiques électriques,

en particulier courant et réactance, que le circuit dans lequel la PROTECTION THERMIQUE est
utilisge.

Apres cet essai, les exigences du 8.5 et du 8.6 doivent étre satisfaites.

8.5 Fonctionnement

La PROTECTION)THERMIQUE doit fonctionner pour empécher la température des enroulemenits de
la SQURCETDE COURANT DE SOUDAGE de dépasser les limites de températures maximales
indiguées-dans le Tableau 7.

La PROTECTION THERMIQUE ne doit pas fonctionner lorsque la SOURCE DE COURANT DE SOUDAGE
est chargée avec le COURANT DE SOUDAGE ASSIGNE MAXIMAL au FACTEUR DE MARCHE assigné
correspondant indiqué sur la PLAQUE SIGNALETIQUE.

La vérification doit étre effectuée pendant le fonctionnement conformément a 7.1, au COURANT
DE SOUDAGE ASSIGNE MAXIMAL, , & la température ambiante du 5.1et sans fonctionnement de la
PROTECTION THERMIQUE. Aprés cela, la SOURCE DE COURANT DE SOUDAGE est surchargée
conformément a 9.4. De plus, si la condition de température du 5.1 ne provoque pas
I’échauffement maximal des enroulements, I'essai doit étre effectué a une température
ambiante qui donne I’échauffement maximal des enroulements.
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8.6 Réenclenchement

La PROTECTION THERMIQUE ne doit pas se réenclencher, automatiquement ou manuellement,
tant que la température n'est pas redescendue en dessous de celle de la CLASSE D'ISOLATION
indiquée dans le Tableau 7.

La vérification doit étre effectuée par des essais de fonctionnement et mesurage de la
température.

8.7 Indication

Les $OURCES DE COURANT DE SOUDAGE equipées d'une PROTECTION THERMIQUE doivent indjquer
que ¢ette derniére a réduit ou déconnecté la sortie de la SOURCE DE COURANT DE SOUDAGE.
Lorsque la PROTECTION THERMIQUE est a réenclenchement automatique, l'indicatedr-doif étre
soit yne lampe de signalisation jaune (ou un indicateur jaune placé dans une fenétre) sqit un
affichage alphanumérique sur la SOURCE DE COURANT DE SOUDAGE, le dévidoir oy les
équigements auxiliaires, indiquant des symboles ou des termes dont la signification est donnée
dans|le manuel d'instructions.

La verification doit étre effectuée par EXAMEN VISUEL.

9 FHKonctionnement anormal

9.1 Exigences générales

Une BOURCE DE COURANT DE SOUDAGE ne doit pas subir de claquage et accroit le risque de|choc
électfique ou d’incendie, dans les conditions de fohctionnement du 9.2 au 9.5. Ces essais| sont
réaligés sans considération de la température™ atteinte sur chacune des parties, i du
fonctjonnement correct continu de la SOURCE-DE COURANT DE SOUDAGE. Le seul critére esf que
la SQURCE DE COURANT DE SOUDAGE ne devienne pas dangereuse. Ces essais peuvenf étre
effecfués sur toute SOURCE DE COURANT DE SOUDAGE fonctionnant correctement.

Les YOURCES DE COURANT DE SOUDAGE protégées a l'intérieur par exemple par un disjoncter ou
une PROTECTION THERMIQUE satijsfont a cette exigence si le dispositif de protection fonctionne
avanf qu'une condition dangereuse ne survienne.

La vaérification doit étre«effectuée par les essais suivants:

a) uphe couche de coton chirurgical absorbant sec est placée sous la SOURCE DE COURAINT DE
SPUDAGE et étendue a 150 mm au-dela de chaque cété;

b) la SOURCEDE COURANT DE SOUDAGE est mise en fonctionnement, en partant de I'état froid,
selon 9:2.3 9.4;

c) pendant I'essai, la SOURCE DE COURANT DE SOUDAGE ne doit pas émettre de flammeg, de

d) aprés l'essai et dans les 5 min qui suivent, la SOURCE DE COURANT DE SOUDAGE doit étre
capable de supporter un essai de rigidité diélectrique conformément a 6.1.5 b).

9.2 Essai de ventilateur bloqué

Une SOURCE DE COURANT DE SOUDAGE qui dépend d'un ou plusieurs ventilateurs a moteur pour
la conformité aux essais de I'Article 7 est mise en fonctionnement sous la TENSION ASSIGNEE
D’ALIMENTATION ou la VITESSE ASSIGNEE EN CHARGE pendant une durée de 4 h au cours de
laquelle le ou les ventilateurs sont bloqués ou mis hors service, et la SOURCE DE COURANT DE
SOUDAGE mise en fonctionnement dans les conditions de sortie du 7.1.

NOTE Le but de cet essai est de faire fonctionner la SOURCE DE COURANT DE SOUDAGE avec le ventilateur fixe pour
vérifier a la fois la sécurité du ventilateur et de la SOURCE DE COURANT DE SOUDAGE.
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9.3 Essai de courant de court-circuit

La SOURCE DE COURANT DE SOUDAGE est court-circuitée par la torche et les cables de soudage
généralement fournis par le fabricant ou, s'ils ne sont pas fournis, par un conducteur de 1,2 m
de longueur et de la section donnée dans le Tableau 9.

NOTE Les sections pour les systémes non Sl sont données dans le Tableau F.1.

La SOURCE DE COURANT DE SOUDAGE au réglage de sortie maximal est reliée a la TENSION
ASSIGNEE D’ALIMENTATION qui produit le COURANT ASSIGNE D’ALIMENTATION le plus élevé, au

COURANT DE SOUDAGE ASSIGNE MAXIMAL. Le CIRCUIT D’ALIMENTATION est protégé par des fusibles
extérieurs ou par un diejnnnfnllr de type et de caractéeres necignéc spécifies par le fabricant.

Tableau 9 — Section du conducteur de court-circuit de sortie

COURANT DE SOUDAGE ASSIGNE MAXIMAL Section minimale?
A mm?
Jusqu’ a 199 25
200 a 299 35
300 a 499 50
500 et au-dessus 70
2  Voir I'Annexe F.

La SOURCE DE COURANT DE SOUDAGE ne doit pas engendrer la fusion du fusible d'alimenfation
ou le|déclenchement du disjoncteur lorsqu'elle estycourt-circuitée:

a) pendant 15 s dans le cas d'une CARACTERISTIQUE TOMBANTE;
b) tnois fois pendant 1 s, dans une période'de 1 min, dans le cas d'une CARACTERISTIQUE PLATE.

Le cpurt-circuit est alors appliqué. pendant 2 min ou jusqu'au fonctionnement du fusible
d’alientation ou du disjoncteur.

La tension d'alimentation ne(dpit pas décroitre de plus 10 % pendant cet essai.

Les JOURCES DE COURANT'DE SOUDAGE a moteur thermique sont court-circuitées pendant 2 min
au réjglage de sortiefmaximal et sont réglées pour fonctionner a la VITESSE ASSIGNEE EN CHARGE.

9.4 | Essai de/surcharge

La SQURCE'DE COURANT DE SOUDAGE est mise en fonctionnement pendant 4 h conformément a
7.1.1b) peur 1,5 fois le FACTEUR DE MARCHE correspondant.

Si la SOURCE DE COURANT DE SOUDAGE a un FACTEUR DE MARCHE assigné supérieur a 67 %, cet
essai est effectué avec un FACTEUR DE MARCHE de 100 %.

Si la SOURCE DE COURANT DE SOUDAGE est équipée de plots pour régler la sortie, les plots
produisant le plus fort courant d'alimentation doivent étre utilisés.

Si le FACTEUR DE MARCHE au COURANT DE SOUDAGE ASSIGNE MAXIMAL est de 100 %, la SOURCE DE
COURANT DE SOUDAGE ne doit pas étre soumise a I'essai.
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9.5 Court-circuit des condensateurs

Chaque condensateur fourni comme partie intégrante d’'une SOURCE DE COURANT DE SOUDAGE
et raccordé soit par un CIRCUIT D’ALIMENTATION, soit par un enroulement d’un transformateur
fournissant le COURANT DE SOUDAGE, ne doit provoquer aucun claquage électrique dangereux
de la SOURCE DE COURANT DE SOUDAGE, ou présenter aucun risque d’incendie dans le cas d'une
défaillance.

La vérification doit étre effectuée par I’essai suivant:

La SOURCE DE COURANT DE SOUDAGE est mise en fonctionnement a sa TENSION ASSIGNEE
D’ALIMENTATION, a vide avec un fusible ou disjoncteur d'alimentation de calibre au maximum
égal p 200 % du COURANT D'ALIMENTATION ASSIGNE MAXIMAL, avec tous les condensateurs*gu un
des gondensateurs court-circuités jusqu'a:

1) fdision d'un fusible ou déclenchement du dispositif contre les surintensitéscdans la SOURCE
DE COURANT DE SOUDAGE;

2) fysion du fusible du CIRCUIT D'ALIMENTATION ou déclenchement du disjoncteur; ou
3) optention, sur les composants du CIRCUIT D'ALIMENTATION de |a)SOURCE DE COURANT DE
SPUDAGE, de températures constantes inférieures ou égales a gelles permises en 7.3.

Si unféchauffement anormal ou un ramollissement apparait, |la/SOURCE DE COURANT DE SOUDAGE
doit gatisfaire aux exigences des points a), c) et d) du 9.1.

Il ne|doit pas y avoir de fuite de liquide au cours des\ESSAIS DE TYPE exigés par le présent
document.

Pour|les condensateurs d'antiparasitage de classe X et de classe Y, ou les condensateurs
ayan} un fusible intégré ou un disjoncteur, cetiessai n'est pas exigé.

10 Raccordement au réseau d’alimentation

10.1| Tension d’alimentation

Les $OURCES DE COURANT DE_SOUDAGE doivent pouvoir fonctionner avec la TENSION ASSIGNEE
D’ALIMENTATION 10 %. Gela peut donner des écarts par rapport aux VALEURS ASSIGNEES.

La veérification doit étre effectuée par I’essai suivant:

la SOURCE DE-COURANT DE SOUDAGE est raccordée a une CHARGE CONVENTIONNELLE et régjée a
la softie maximale et minimale. Chaque réglage est soumis a I’essai avec la TENSION ASSIGNEE
D'ALIMENTATION +£10 %. Vérifier la présence d’une intensité stable de courant dans le CIRCUIT DE
SOUDAGE  dans ces quatre conditions.

10.2 Tension d’alimentation multiple

Les SOURCES DE COURANT DE SOUDAGE congues pour fonctionner sous plusieurs tensions
d'alimentation doivent comporter une des dispositions suivantes:

a) un bornier interne sur lequel le réglage de la tension d'alimentation est effectué au moyen
de barrettes. Un marquage doit indiquer la disposition des barrettes pour chaque tension
d'alimentation;

b) une boite ou plaque a bornes interne dans laquelle les tensions d'alimentation sont
clairement marquées sur les bornes;

c) un interrupteur de sélection de prises qui doit étre équipé d’un verrouillage évitant de le
placer dans une position incorrecte. Le systéme de verrouillage ne doit pouvoir étre réglé
qu’a l'aide d’un outil;
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d) deux cables d'alimentation, chacun équipé d'une fiche différente et d'un interrupteur de
sélection assurant que les broches de la fiche non utilisée ne puissent étre sous tension;

e) un systéme pour adapter automatiquement les SOURCES DE COURANT DE SOUDAGE a la
tension d'alimentation.

NOTE Les SOURCES DE COURANT DE SOUDAGE peuvent étre équipées d'une indication externe de la tension

d'alim

entation choisie.

La vérification doit étre effectuée par EXAMEN VISUEL et par les essais suivants.

Dans le cas d), un interrupteur de sélection est également soumis a I'essai conformément a

10.8.

10.3

Les moyens acceptables de raccordement au circuit d’alimentation sont:

a) lgs bornes prévues pour le raccordement permanent de cables d'alimentation souples;;
b) lIgs bornes prévues pour le raccordement de cables d’alimentation @ une installation fi
c) lgs connecteurs fixés a la SOURCE DE COURANT DE SOUDAGE.

NOTE| Cette exigence peut également étre satisfaite en utilisant des bornes sun un dispositif tel qu’un interry
un contacteur, etc.

Moyens de raccordement au CIRCUIT D’ALIMENTATION

Xe,

pteur,

Les moyens de raccordement au CIRCUIT D’ALIMENTATION. deivent étre choisis conformémepnt au

COURANT D’ALIMENTATION EFFECTIF MAXIMAL /¢ €t a la~tension d'alimentation maximale,

et ils

doivgnt satisfaire aux exigences des normes correspondantes ou étre congus conformément a

I'Ann

La verification doit étre effectuée par EXAMEN VISUEL.

10.4

La borne pour le conducteur -de protection externe doit étre marquée du symbole

(IEC

L'ung ou l'autre des options suivantes peut étre ajoutée:

a)
o

b)

De p
'EC
d’ide

gs lettres: PE;

g double.coloration: vert et jaune.

exe E.

Marquage des bornes

60417-5019:2006-08).

L

ent a

us; les bornes des matériels triphasés doivent étre clairement marquées conformém
60445 ou a d’autres normes de composants correspondantes. Le marg

uage

ntification doit étre placé sur ou a c6té de la borne correspondante.

La vérification doit étre effectuée par EXAMEN VISUEL.

10.5
10.5.

CIRCUIT DE PROTECTION

1 Exigence de continuité

Le CIRCUIT DE PROTECTION interne doit étre capable de supporter les courants susceptibles
d'exister en cas de défaut.
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Les SOURCES DE COURANT DE SOUDAGE de CLASSE | doivent avoir, a proximité des bornes des
conducteurs de phase, une borne appropriée dimensionnée conformément a ’Annexe E et au
Tableau E.1 pour le raccordement du conducteur de protection externe. Cette borne ne doit
étre utilisée a aucune autre fin (par exemple pour fixer ensemble deux éléments de

I'env

eloppe).

Lorsque, a I'extérieur ou a I'intérieur de la SOURCE DE COURANT DE SOUDAGE, il y a une borne de
raccordement du conducteur de neutre, celle-ci ne doit pas étre en contact électrique avec la
borne pour le raccordement du conducteur de protection.

A l'intérieur comme a I'extérieur de la SOURCE DE COURANT DE SOUDAGE, les conducteu

rs de

protegction isolés doivent avoir la double coloration vert/jaune. Si la SOURCE DE COURANT DE
GE est alimentée par un cable d'alimentation souple a plusieurs conducteurs, le

Sou

condpcteur de protection doit avoir la double coloration vert/jaune.

Dang certains pays, la couleur unique verte est également utilisée pour identifier le condu

dep

Si la
conn
cass

La verification doit étre effectuée par EXAMEN VISUEL et*par les essais donnés en 1
et 1005.3.

Lam

des
cons

10.5.

Unc

sous
dans

le Tapleau 11.

NOTE| La forme d’onde (du) courant d’essai n'est pas définie tant que la valeur effective est utilisée p
compdraison.

otection et la borne du conducteur de protection.

ent avant le conducteur de protection.

dération au cours de 'EXAMEN VISUEL.

2 ESSAIDE TYPE

tension a travers la borne du‘conducteur de protection externe pendant une durée indi
le Tableau 10, en utilisant1a plus petite section de conducteurs externes, indiquée

Tableau 10>~ Exigences de courant et de temps pour les CIRCUITS DE PROTECTION

cteur

SOURCE DE COURANT DE SOUDAGE est équipée d'un conducteur de‘protection, il doi{ étre
bcté de fagon telle que si le cable est arraché des bornes, les.conducteurs de phase se

0.5.2

lethode de fixation des parties conductrices surdes CIRCUITS DE PROTECTION, par exgmple
ondelles ou vis pénétrant la peinture ou . des surfaces non peintes, doit étre prige en

pburant égal 8 200 % du COURANT D*ALIMENTATION EFFECTIF MAXIMAL, comme cela est indiqué
sur la PLAQUE SIGNALETIQUE, est appliqué d’'une partie de I’enveloppe susceptible d’étre p

brtée
quee
dans

pbur la

Courant Temps
A min
Jusqua 30 Z
31a60 4
61a 100 6
101 a 200 8
Au-dessus de 200 10
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Tableau 11 — Section minimale du conducteur de protection externe en cuivre

Section des conducteurs de phase Section minimale du conducteur de
alimentant le matériel protection externe en cuivre
S Sy
mm? mm?
S <16 S
16 < §<35 16
S§>35 S/2

Pendant I’essai, il ne doit y avoir aucune fusion de métal, aucune détérioration de lalidisq

n de

la SOURCE DE COURANT DE SOUDAGE ni d’échauffement susceptible de provoquer un incendlie, et

la chite de tension mesurée a travers la partie de I'enveloppe et la borne ne dpitlpas dép
4 V dn valeur efficace.

10.5. ESSAI INDIVIDUEL DE SERIE

L’esdai doit vérifier la continuité du CIRCUIT DE PROTECTION en injeCtant un courant d’au n
10 Aja 50 Hz ou 60 Hz provenant d’'une source TBTS. Les essdis, doivent étre effectués
la bogrne PE et les points significatifs qui font partie du CIRCYIT DE PROTECTION. La duré
'essqi est de 1 s.

La tgnsion mesurée entre la borne PE et les points_d’essai ne doit pas dépasser les va
donnges dans le Tableau 12:

Tableau 12 — Vérification de la continuité du CIRCUIT DE PROTECTION

Section minimale effective du Chute de tension maximale mesurée
conducteur de protection de lalboucle (valeurs données pour un courant
en essai d’essai de 10 A)
mm? \Y
1,0 3,3
145 2,6
2,5 1,9
4,0 1,4
> 6,0 1,0

10.6| Serre-cable

sser

hoins
entre
e de

leurs

bles

Les $OMRCES DE COURANT DE - SOUDAGE. équipénc de bhornes aYallld le raccordement des ¢

d’alimentation souples doivent étre équipées d’un serre-cable qui protége le raccorde
électrique contre les efforts de traction.

Le serre-cable doit étre construit de sorte

a) qu'il soit dimensionné pour des cables souples ayant la plage de sections de conduc
comme cela est spécifié dans le Tableau E.1;

b) que le mode d’attache puisse étre facilement reconnaissable;

c) que le cable puisse étre aisément remplacé;

ment

teurs

d) que le cable ne puisse entrer en contact avec les vis de serrage conductrices du serre-céble
si celles-ci sont accessibles ou en contact électrique avec des parties conductrices

accessibles;
e) que le cable ne soit pas retenu par une vis métallique portant directement sur lui;
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f) qu’au moins une partie du serre-cable soit fixée de fagcon slre a la SOURCE DE COURANT DE
SOUDAGE;

g) qu’aucune des vis qui doivent étre desserrées ou resserrées pendant le remplacement du
cable ne soit utilisée pour la fixation d’autres parties;

h) que lorsqu’il est fixé sur une SOURCE DE COURANT DE SOUDAGE de CLASSE I, il soit constitué
d’'un matériau isolant ou isolé, comme cela est exigé. Ainsi, en cas de défaut d’isolation du
cable, les parties conductrices accessibles ne doivent pas devenir actives.

La vérification doit étre effectuée par EXAMEN VISUEL et par I'essai suivant.

gy U A A J VUM Uaw -

au pgint de raccordement du matériel. Le serre-cable est fixé au cable et serré.

Il ne [doit alors pas étre possible de pousser le cable a I'intérieur de la SOURCE DE\COURANT DE
SOUDAGE au point que le cable lui-méme ou des éléments internes de la SOURCE DE COURANT
DE SQUDAGE puissent étre endommagés.

Le sgrre-cable est alors desserré et resserré 10 fois.

Le cable est ensuite soumis pendant 1 min a une traction appligu€e sans secousse, comme
cela pst spécifié dans le Tableau 13.

Tableau 13 — Traction

Section nominale du conducteur Traction
mm? N
1,5 150
2,5 220
4,0 330
6 et au-dessus 440

A la fin de I'essai, le cable he'doit pas s’étre déplacé de plus de 2 mm et les extrémités des
condpcteurs ne doivent pas s’étre déplacées de fagon perceptible dans les bornes. Af|n de
mesyrer le déplacement;>une marque est faite, avant I'essai, sur le cable tendu, a 20 mm du
point/d’ancrage.

Aprés I'essai, lexdéplacement de cette marque par rapport au serre-cable est mesuré, le ¢able
étant soumis(a)l’effort.

Pendan¥['essai, le cable ne doit pas étre endommagé de fagon visible (entailles, coupurTs ou
déchlrures du revétement par nynmpln)

L’'essai est alors répété avec la section maximale de conducteur spécifiée.

10.7 Entrées de cables

Lorsque le cable d’alimentation traverse des parties métalliques, il doit étre prévu un manchon
isolant ou les ouvertures doivent étre arrondies avec un rayon d’au moins 1,5 mm.

La vérification doit étre effectuée par EXAMEN VISUEL.
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10.8 Dispositif de commutation marche/arrét sur le CIRCUIT D’ALIMENTATION

Lorsqu’un dispositif de commutation marche/arrét intégré sur le CIRCUIT D’ALIMENTATION (par
exemple, un interrupteur, un contacteur ou un disjoncteur) est fourni, il doit:
a) déconnecter tous les conducteurs du réseau non mis a la terre; et
b) indiquer clairement si le circuit est ouvert ou fermé; et
soit
c) avoir les caractéristiques assignées suivantes:

— tension: non inférieure aux valeurs données sur la PLAQUE SIGNALETIQUE;

courant: non inférieur au courant d’alimentation effectif maximal mentionné_‘sur la
PLAQUE SIGNALETIQUE.

op
d) cenvenir pour cette application;

La verification doit étre effectuée par EXAMEN VISUEL,; pour ¢) conformément aux autres noymes
concgernées et pour d) par les essais suivants.

Pour|les essais, les dispositifs de commutation marche/arrét du CIRECUIT D’ALIMENTATION pelivent
étre installés a I'’extérieur de la source de courant.

Une BOURCE DE COURANT DE SOUDAGE est connectée a la TENSION ASSIGNEE D’ALIMENTATION qui
corregspond au COURANT D’ALIMENTATION ASSIGNE MAXIWAL; en plus, pour un MATERIHL DE
CLASSBE I, un fusible de 10 A a 20 A est placé

— dpans le cas d’'un CIRCUIT D’ALIMENTATION mis\a’la terre, dans la connexion de la terfe de
rotection;

p
— dans le cas d’'un CIRCUIT D’ALIMENTATION 0N mis a la terre, entre un conducteur de phase
el le CIRCUIT DE PROTECTION.

Pendant les essais, la tension d’alimentation doit étre maintenue a une valeur au moins ¢gale
a la JALEUR ASSIGNEE.

Surcharge: La sortie de la SGQURCE DE COURANT DE SOUDAGE est court-circuitée conformément a
9.3. Le dispositif de commutation est mis en fonctionnement pendant 100 cycles a la cadence
de 6 [cycles/min a 10 eycles/min avec une durée de marche minimale de 1 s.

Un dispositif de.€ommutation ne doit pas étre soumis a I'essai si ses CARACTERISTIQUES
ASSIGNEES dépassent deux fois le COURANT D’ALIMENTATION ASSIGNE MAXIMAL de la SOURCE DE
COURANT DE.SOUDAGE.

rance: La sortie est reliée a une CHARGE CONVENTIONNELLE et réglée pour produire le
: A6 fgRé-atnFACTEUR sREHE-cte —te-dispositifFde-commutation
est mis en fonctionnement pendant 1 000 cycles a une cadence de 6 cycles/min a 10 cycles/min
avec une durée de marche minimale de 1 s.

all D OUODRA cl O cl a D VIA C

Une SOURCE DE COURANT DE SOUDAGE ayant plus d’'une TENSION ASSIGNEE D’ALIMENTATION est
aussi soumise a I'essai sous la tension d’alimentation maximale assignée.

Il ne doit y avoir aucune défaillance électrique ou mécanique, et en outre, pour un MATERIEL DE
CLASSE |, aucune fusion du fusible.

NOTE Un composant ayant prouvé sa conformité a ces essais peut étre utilisé dans d’autres applications similaires
si les autres exigences sont du méme niveau ou inférieures.
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10.9 Cables d’alimentation

2021

Lorsque les cables d’alimentation font partie de la SOURCE DE COURANT DE SOUDAGE, ils doivent:

a)

b)

c)

e e foig A~y £L forrrl
La VETTITCatiorn aoit etre elieciuaee pdalr EAAMIEN VISULEL.

NOTE| Des exemples de réglementations locales sont donnés dans la Bibliographie, par exemple, EN 50525
Code [électrique NFPA 70 (SE, SO, ST, STO ou autres cables a trés haute résistance) ou CSA\C22.1. Il
démontré que I'isolation PVC n’est pas adaptée a cette application.

10.10 Dispositif de connexion a I’alimentation (fiche de prise de courant montée)

Si unl dispositif de connexion a I'alimentation est fourni comme partie du matériel de sou
a l'arc, ses VALEURS ASSIGNEES ne doivent pas étre inférieures:

a)

b)

Pour|les réseaux d’alimentation jusqu’a 125V, le ceurant assigné doit, de plus, ne pas
inférieur soit a c) soit a d):

c)

d)

De plus, le dispositif de connexion“doit étre approprié aux besoins industriels.

NOTE| L’IEC 60309-1 fournit des exemples de dispositifs de connexion adaptés aux besoins industriels.

La veérification doit étre.effectuée par EXAMEN VISUEL, par mesurage et par calcul.

11

11.1| TENSION'A VIDE ASSIGNEE

11.1.[1. <~ TENSION A VIDE ASSIGNEE dans le cas d’environnements avec risque accru de

étre appropriés pour cette application et satisfaire aux réglementations nationales et

locales;
étre dimensionnés pour le COURANT D’ALIMENTATION EFFECTIF MAXIMAL /4.

et

avoir une longueur au moins égale a 2 m, mesurée depuis le point de sortie de I’enveloppe.

au courant assigné du fusible exigé pour la conformité aux(essais spécifiés en 9.3 g
ajit ou non un interrupteur du CIRCUIT D’ALIMENTATION incorpore;

au COURANT D’ALIMENTATION EFFECTIF MAXIMAL I1eff';

70 % du COURANT D’ALIMENTATION ASSIGNE “MAXIMAL pour les matériels incorporar
nterrupteur d’alimentation;

70 % du courant d’alimentation mesuré avec la sortie court-circuitée au réglage ma
ppur les matériels n'incorporant pasn interrupteur d’alimentation.

Sortie

-2-21,

a été

dage

wil y

étre

t un

kKimal

L~ choc électrique

Si la SOURCE DE COURANT DE SOUDAGE n’est pas équipée d’un DISPOSITIF REDUCTEUR DE RISQUES
conformément a I'Article 13, la TENSION A VIDE ASSIGNEE ne doit pas dépasser:

a)
b)

une valeur de créte de 113 V en courant continu;
une valeur de créte de 68 V et 48 V en valeur efficace en courant alternatif.

De telles SOURCES DE COURANT DE SOUDAGE peuvent étre marquées avec le symbole 84 de

I’Annexe L .

La vérification doit étre effectuée par mesurage et par analyse du circuit et/ou simulation de
défaut conformément a 11.1.5.
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11.1.

2 TENSION A VIDE ASSIGNEE dans le cas d’environnements sans risque accru de
choc électrique

Si la SOURCE DE COURANT DE SOUDAGE n’est pas équipée d’un DISPOSITIF REDUCTEUR DE RISQUES
conformément a I'Article 13, la TENSION A VIDE ASSIGNEE ne doit pas dépasser:

a) u
b) u

ne valeur de créte de 113 V en courant continu;
ne valeur de créte de 113 V et 80 V en valeur efficace en courant alternatif.

La vérification doit étre effectuée par mesurage, conformément a 11.1.5.

111

La TH

b) u

Ces

La v
fonct|

11.1

LaT
conti

La v

fonctfonnement et par EXAMEN VISUEL, avec l’exception suivante: la combinaison en sérig

résis
5 kQ

J3 TENSION A VIDE ASSIGNEE dans le cas de torches tenues mecaniquement avec

a) u[::e valeur de créte de 141 V en courant continu;

J4 TENSION A VIDE ASSIGNEE pour les procédés spéciaux, par exemple le coupag

protection accrue de I'opérateur

NSION A VIDE ASSIGNEE ne doit pas dépasser

e valeur de créte de 141 V et 100 V en valeur efficace en courant alternatif.

torche ne doit pas étre tenue a la main;
TENSION A VIDE doit étre coupée automatiquement lorsquéAde soudage est arrété;

protection contre les contacts directs avec des)parties actives doit étre assuré
oyen:

d’un degré de protection minimal de IP2X;
ou
d’un DISPOSITIF REDUCTEUR DE RISQUES (voir I’Article 13).

Erification doit étre effectuée pak‘*mesurage conformément a 11.1.5, par une mis
fjonnement et par EXAMEN VISUEL:

par plasma

ENSION A VIDE ASSIGNEE ne doit pas dépasser une valeur de créte de 500 V en co
hu.

Erification doit étre effectuée par mesurage conformément a 11.1.5, par une mis

fances\fixes de 200 Q et variables de 5 kQ peut étre remplacée par une résistance fi

aleurs ne peuvent étre utilisées que lorsque les exigences suivantes sont satisfaites:

une

e au

e en

urant

e en
b des
e de

Une TENSION A VIDE ASSIGNEE dépassant une valeur de créte de 113 V en courant continu ne

peut

étre appliquée que lorsque les exigences suivantes sont satisfaites.

a) Ces SOURCES DE COURANT ELECTRIQUE DE COUPAGE PAR PLASMA avec leurs torches
correspondantes doivent empécher la sortie de la TENSION A VIDE lorsque la torche est
démontée ou déconnectée de la SOURCE DE COURANT ELECTRIQUE DE COUPAGE PAR PLASMA.

b) La TENSION A VIDE doit étre inférieure a 68 V créte au plus tard 2 s aprés ouverture du
CIRCUIT DE COMMANDE (par exemple interrupteur de démarrage).

c) La tension entre la tuyéere de la torche et la piece mise en ceuvre ou la terre doit étre
inférieure a 68 V créte au plus tard 2 s aprés I'extinction de I'arc pilote et de I'arc principal.

Les conditions de conformité a ces exigences doivent étre données dans les instructions

d’em

ploi.
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De telles SOURCES DE COURANT ELECTRIQUE DE COUPAGE PAR PLASMA peuvent étre marquées du
symbole 84 de ’Annexe L.

La vérification doit étre effectuée par mesurage avec un appareil de mesure ou un oscilloscope
en parallele avec une résistance d’au moins 5 kQ.

11.1.5 Exigences supplémentaires

La TENSION A VIDE ASSIGNEE pour tous les réglages de sortie possibles ne doit pas dépasser les
valeurs données de 11.1.1 4 11.1.4, résumées dans le Tableau 14.

Au cours du mesurage, la variation de la tension d’alimentation réelle par rapport a la TENSION
ASSIGNEE D’ALIMENTATION ne doit pas dépasser 6 %. Si la TENSION A VIDE varie avec-la tension
d’alimentation, alors, pour une variation de tension d’alimentation supérieure a £1 %,4a TENSION
A VIDE doit étre corrigée de facgon linéaire en fonction de la tension d’alimentation réelle.

Tableau 14 — Résumé des TENSIONS A VIDE ASSIGNEES admissibles

Parfagraphe Conditions de travail TENSION\A VIDE ASSIGNEE
1.1.1 ENVIRONNEMENT AVEC RISQUE ACCRU DE CHOC courant contitty 113 V créte
ELECTRIQUE courant alternatif 68 V créte et 48 V en
valeur’efficace
1.1.2 Environnement sans risque accru de choc courant continu 113 V créte
électrique courant alternatif 113 V créte et 80 V e
valeur efficace
1.1.3 Torches tenues mécaniquement avec protection courant continu 141 V créte
accrue de I'opérateur courant alternatif 141 V créte et 100 V ¢n

valeur efficace

1.1.4 Coupage par plasma courant continu 500 V créte

Les JOURCES DE COURANT DE SOUDAGE-doivent étre

a) cpngues pour garantir que les_teénsions de sortie données dans le Tableau 14 ne sonf pas
dépassées en cas de défaillance d’'un composant quelconque (circuit ouvert ou court-circuit,
ppr exemple);
op

b) éguipées d’un systéme de protection qui, en 0,3 s, interrompt automatiquement la tepsion
aux bornes de.sortie et ne doit pas étre réenclenché automatiquement.

Ces |valeurs ,ng sont pas applicables aux tensions d’amorgage et de stabilisation de|l’arc
pouvpnt étré.superposées.

La vérification doit étre effectuée par mesurage et par analyse du circuit et/ou simulatign de
défaut.

11.1.6 Circuits de mesure

Pour mesurer les valeurs efficaces, un appareil mesurant une valeur efficace vraie doit étre
utilisé, avec une résistance de (5 £ 0,25) kQ, connecté aux bornes du CIRCUIT DE SOUDAGE
comme cela est représenté a la Figure 5.
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"0

Légerjde
U, TENSION A VIDE

V Vdltmétre a valeurs efficaces vraies
Figure 5 — Mesurage des valeurs efficaces

Afin g’obtenir des résultats de mesure reproductibles des valeurs de créte, en ne tenant pas
compte des impulsions qui ne sont pas dangereuses, un circuit conforme a la Figure 6 doi} étre

utilise.
1
1 kQ
C O- I l
[ —
0,2 kQ
U, :|: =— 10\AF — 6,8 uF CV>
¥
0-5 kQ
o e IEC
Légerjde

U, TENSION A VIDE
V Vdltmétre
1 Dipde 1N4007 ou similaire

Figure 6 — Mesurage des valeurs de créte

Le voltmétre doit indiquer des valeurs moyennes. L'étendue de mesure doit étre chois|e de
facon a.étre aussi proche que possible de la valeur réelle de la TENSION A VIDE. Le voltmétre

doit avoirune résistance interne d'au-moins-1 MQ

La tolérance sur les valeurs des composants du circuit de mesure ne doit pas dépasser 5 %.

Pour 'ESSAI DE TYPE, le rhéostat est réglé de 0 Q a 5 kQ afin d'obtenir la plus grande valeur de
la tension de créte mesurée avec ces charges de 200 Q a 5,2 kQ. Ce mesurage est répété avec
les deux connexions a l'appareil de mesure inversées.

La résistance du rhéostat et la connexion qui produit la plus grande valeur de la tension peuvent
étre déterminées pendant 'ESSAI DE TYPE. Cette résistance et la polarité principale peuvent étre
utilisées pour 'ESSAI INDIVIDUEL DE SERIE.
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11.2 Valeurs d’ESSAIS DE TYPE de la TENSION CONVENTIONNELLE EN CHARGE
11.2.1 Soudage manuel électrique a I’arc avec électrodes enrobées

I, jusqu’a 600 A: Uy =(20+0,04 1,) V

I, au-dessus de 600 A: Uy,=44V

11.2.2 Soudage a I’arc en atmospheére inerte avec électrode de tungsténe
I, jusqu’a 600 A: Uy, =(10+0,04 1,) V
I, au-dessus de 600 A: Uy,=34V

11.23 Soudage a I’arc sous atmosphére de gaz inerte / actif au fil fourré
I, jugqu’a 600 A: Uy,=(14+0,051,)V
I, aurdessus de 600 A: Uy, =44V

11.2)4 Soudage a I’arc sous flux en poudre
I, jugqu’a 600 A: Uy =(20+0,04 1,) V
I, autdessus de 600 A: Uy, =44V

11.2)5 Coupage par plasma

I, jugqu’a 170 A: Uy,=(80+0,41,)V
I, enfre 170 A et 500 A: Upy=(131+0,11,)V
I, aurdessus de 500 A: U, =181V

Pour| le coupage par plasma, le fabricant peut spécifier des TENSIONS EN CHARGE
supp|émentaires déterminées selon les conditions types de coupage.

NOTE| La TENSION EN CHARGE spécifiée par le\fabricant est utilisée en raison de la nature du procédé plasmp. Les
facteurs qui peuvent influencer la tension~a laquelle les performances satisfaisantes sont obtenues incluent
I'intergction de la conception de la torche plasma, le gaz plasma recommandé et la distance de sécurité.

11.2)6 Soudage plasma
I, jugqu’a 600 A: Uy, =(25+0,041,)V
I, aurdessus de 600 A: Uy, =49V

11.2)7 Gougeage par plasma
I, jugqu’a 300°A: Uy =(100+0,41,)V
I, aurdessuys de 300 A: U, =220V

Pour—te—gougeage parptasma,te—fabricant—peut—spécifier des—TENSTONS—EN—CHARGE
supplémentaires déterminées selon les conditions types de coupage.

NOTE La TENSION EN CHARGE spécifiée par le fabricant est utilisée en raison de la nature du procédé plasma. Les
facteurs qui peuvent influencer la tension a laquelle les performances satisfaisantes sont obtenues incluent
I'interaction de la conception de la torche plasma, le gaz plasma recommandé et la distance de sécurité.

11.2.8 Exigences supplémentaires

Sur toute sa plage de réglages, les SOURCES DE COURANT DE SOUDAGE alimentées
électriquement doivent pouvoir fournir les COURANTS CONVENTIONNELS DE SOUDAGE (/) sous les

TENSIONS CONVENTIONNELLES EN CHARGE (U,), conformément aux spécifications du 11.2.1
au 11.2.7.

La vérification doit étre effectuée par un nombre suffisant de mesurages (voir I’Annexe H).
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11.3 Dispositifs de commutation mécaniques utilisés pour ajuster la sortie

Un interrupteur, contacteur, disjoncteur ou autre dispositif de commande utilisé pour ajuster ou
commander le niveau de sortie de la SOURCE DE COURANT DE SOUDAGE doit avoir une endurance
adaptée a son application.

La vérification doit étre effectuée par les essais suivants.

Le dispositif est installé dans une SOURCE DE COURANT DE SOUDAGE d'essai et soumis a
6 000 cycles de fonctionnement de la plage compléte du mouvement mécanique avec la sortie
en condition a vide. Si le dispositif est dans le CIRCUIT D'ALIMENTATION, la SOURCE DE COURANT
DE SDUDAGE est mise en fonctionnement sous la TENSION ASSIGNEE D’ALIMENTATION la| plus
élevde. Vérifier qu’aucune défaillance électrique ou mécanique du dispositif ne survientef que
la SOURCE DE COURANT DE SOUDAGE ne subit aucun dommage.

NOTE| Un composant ayant prouvé sa conformité a ces essais peut étre utilisé dans d’autres applications simflaires
si les putres exigences sont du méme niveau ou inférieures.

11.4| Raccordement au CIRCUIT DE SOUDAGE
11.41 Protection contre les contacts involontaires

Les dispositifs de connexion au CIRCUIT DE SOUDAGE, avec oussans cables connectés, ddivent
étre protégés contre les contacts involontaires par des persenhes ou des objets métalliques
tels que véhicules, crochets de levage, etc.

Les g¢xemples suivants montrent comment une telle rotection peut étre procurée.

a) Tloutes les parties actives du dispositif de cannexion sont en retrait du plan des ouvertures
dfaccés. Les dispositifs conformes a I'lEC 60974-12 satisfont & ces exigences.

b) lllexiste un couvercle a charniere ou un systéme de protection.

La vaérification doit étre effectuée par EXAMEN VISUEL.

11.42 Emplacement des dispositifs de connexion

Les dispositifs de connexion.non protégés doivent étre disposés de sorte que leurs ouverfures
ne sqient pas orientées vers le haut.

NOTE| Les dispositifs de cohnexion équipés d'un dispositif de fermeture automatique peuvent avoir leurs ouvdrtures
orientges vers le hautt

La verification~doit étre effectuée par EXAMEN VISUEL.

11.43 » Quvertures de sortie

Lorsque Tes cables de soudage traversent des pariies metalliques, les bords des ouvertures
doivent étre arrondis avec un rayon d'au moins 1,5 mm.

La vérification doit étre effectuée par EXAMEN VISUEL.

11.4.4 Transformateur de soudage multiopérateur triphasé

Tous les dispositifs de connexion de sortie de soudage prévus pour le raccordement a la piece
mise en ceuvre doivent avoir une interconnexion commune a l'intérieur de la SOURCE DE
COURANT DE SOUDAGE.

Les dispositifs de connexion de sortie de soudage d'une méme phase doivent tous étre marqués
de la méme fagon.
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La vérification doit étre effectuée par EXAMEN VISUEL.

11.4.5 Marquage

2021

Les dispositifs de connexion congus spécifiquement pour le raccordement a la piece mise en
ceuvre ou a I'électrode doivent étre identifiés en conséquence.

Pour les SOURCES DE COURANT DE SOUDAGE a courant continu, la polarité doit étre clairement
marquée, soit sur les dispositifs de connexion de sortie eux-mémes, soit sur le sélecteur de
polarité. Cette exigence ne s’applique pas aux SOURCES DE COURANT ELECTRIQUE DE COUPAGE
PAR PLASMA.

La vegrification doit étre effectuée par EXAMEN VISUEL.

PAGE

d’un

11.4)6 Connexions pour les torches de coupage par plasma
La tofche doit étre connectée et déconnectée de la SOURCE DE COURANT ELEGTRIQUE DE COU
PAR HLASMA:
a) 3a|l'intérieur de la SOURCE DE COURANT ELECTRIQUE DE COUPAGE RAR-PLASMA, au moyen
optil, par des écrous ou des dispositifs de connexion;
op
b) spr la SOURCE DE COURANT ELECTRIQUE DE COUPAGE,-PAR PLASMA, par un dispositif de
cpnnexion qui est:
1) congu pour éviter la connexion de torches incompatibles;
ou
2)) qui fonctionne avec l'aide d’un outil.

Quarld le dispositif de connexion est déconnecté, il ne doit pas y avoir de tension supéri
aux |

mites de la TBTS accessible a I'opérateur.

La verification doit étre effectuée par EXAMEN VISUEL et par mesurage.

11.5

Alimentation de dispositifs extérieurs raccordés au CIRCUIT DE SOUDAGE

Lorsqu’une SOURCE DE_EGOQURANT DE SOUDAGE fournit une alimentation électrique a un disp
extérfieur incluant une\connexion au CIRCUIT DE SOUDAGE, cette énergie doit étre fournie pa
des dispositifs suivants:

a)
b)

c)

¢ CIRCUIT-DE"SOUDAGE;

up transformateur de sécurité conforme a I'lEC 61558-2-6, ou des moyens équival
incorporés dans la SOURCE DE COURANT DE SOUDAGE;

eure

ositif
r’'un

ents,

un_transformateur de sécurité conforme a I'lEC 61558-2-4 avec une tension secon

aire

assignée jusqu’a 120 V en valeur efficace, si toutes les parties conductrices accessibles du

d

ispositif extérieur sont connectées, selon les recommandations du fabricant

, au

conducteur de protection a la terre qui est protégé contre le COURANT DE SOUDAGE, par
exemple, par un relais sensible au courant ou par isolation des parties métalliques

c

oncernées, par exemple par une enveloppe.

Les dispositifs extérieurs comprennent des dévidoirs, des systémes d’amorcage et de
stabilisation d’arc, des torches, des dispositifs de suivi de joint ou d’autres dispositifs contenant
une connexion avec le CIRCUIT DE SOUDAGE.

La vérification doit étre effectuée par EXAMEN VISUEL et par simulation de défaut.
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11.6 Sortie d’alimentation auxiliaire

Si des SOURCES DE COURANT DE SOUDAGE sont congues pour fournir de I'énergie électrique a
des dispositifs extérieurs ne faisant pas partie du CIRCUIT DE SOUDAGE (par exemple pour
I'éclairage, un systeme de refroidissement extérieur ou des outils électriques), ces circuits
auxiliaires et accessoires doivent étre conformes aux normes et réglementations qui régissent
leur utilisation.

Le CIRCUIT DE SOUDAGE doit étre électriquement séparé de tels CIRCUITS D'ALIMENTATION
conformément a 6.2.4 et 6.3.2.

Prés|des socles de prises de courant fournissant I'alimentation auxiliaire, le courant dispofnible,
la tension, le FACTEUR DE MARCHE disponible lorsqu’il est inférieur a 100 %, le courant altefnatif
ou copntinu et le régime de neutre (par exemple mis a la terre ou non) suivantice qui est
approprié, doivent étre marqués de fagon claire et indélébile.

La v@rification doit étre effectuée par EXAMEN VISUEL au cours des essais conformément a .1.4,
6.1.5 6.2.4 et 6.3.2 et en frottant le marquage conformément a 15.1.

11.7| Céables de soudage

Si urle SOURCE DE COURANT DE SOUDAGE est fournie avec des cables de soudage, ils dgivent
étre ¢onformes aux exigences de I'lEC 60245-6 ou satisfaire aux réglementations nationales et
locales.

Si unle SOURCE DE COURANT ELECTRIQUE DE COUPAGE PAR’PLASMA est fournie avec des cablés de
soudpge, il est de la responsabilité de I'utilisateur<gu’ils soient conformes aux caractéristiques
assignées de courant et de TENSION A VIDE correspondant a I'application et qu’ils satisfagsent
réglelmentations nationales et locales.

NOTE|1 Des exemples de réglementations _locales sont donnés dans la Bibliographie, par exemple,
'EN 5p525-2-81:2011. Des informations complémentaires sur le courant admissible des cables sont donnéeg dans
I’'EN 5p565-1:2014.

NOTE|2 Il a été démontré que I'isolation. PVC n’est pas adaptée a cette application et n’est pas reconnue par les
normes de produits IEC ou CENELEC krelatives aux cables de soudage.

NOTE|3 La tension assignée-.des cables de soudage satisfaisant aux exigences de I'l[EC 60245-6| n'est
généralement pas adaptée aux‘applications de coupage par plasma.

12 CIRCUITS DE COMMANDE

12.1| Exigence générale

Toutés les entrées et sorties des CIRCUITS DE COMMANDE doivent étre soumises a des essdis en
DE A
1 que

la source de courant puisse étre simulée.

La vérification doit étre effectuée par mesurage ou analyse, selon le cas.

12.2 Isolation des CIRCUITS DE COMMANDE

Un CIRCUIT DE COMMANDE qui quitte 'enveloppe qui posséde une tension inférieure a la TENSION
A VIDE admissible conformément a 11.1.1, et qui est séparé des CIRCUITS DE SOUDAGE et
d’ALIMENTATION, doit étre:

a) isolé du CIRCUIT D’ALIMENTATION par une double isolation ou une ISOLATION RENFORCEE;
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b) isolé de tous les autres circuits possédant une tension supérieure a la TENSION A VIDE
admissible conformément & 11.1.1 (CIRCUITS D’ALIMENTATION auxiliaires, circuit de coupage

p

ar plasma, par exemple), par une double isolation ou une ISOLATION RENFORCEE; et

c) isolé du CIRCUIT DE SOUDAGE possédant une tension inférieure a la TENSION A VIDE admissible

c

NOTE

onformément a 11.1.1, par une ISOLATION PRINCIPALE.

La configuration de I'isolation pour les MATERIELS DE CLASSE | est présentée au 6.1.1.

La vérification doit étre effectuée par mesurage ou analyse, selon le cas.

12.3

Les TENSIONS LOCALES dans les CIRCUITS DE COMMANDE A DISTANCE congus pour fonctionnge

main
les ¢
norm

NOTE|

I'IEC $0950-1.

La verification doit étre effectuée par mesurage ou analyse, selon |¢€ ¢cas.

13 DISPOSITIF REDUCTEUR DE RISQUES

TENSIONS LOCALES des CIRCUITS DE COMMANDE a distance

ne doivent pas dépasser 50 V en courant alternatif ou 120 V en courant continwlissé
pnducteurs, ou entre tout conducteur et le CIRCUIT DE PROTECTION, dans des cond
lales de fonctionnement et aprés un premier défaut.

Les exigences de TENSION LOCALE pour les réseaux informatiques étendus ou locaux'sont indiquéeg

rala
entre
tions

dans

13.1| Exigences générales
Un D|SPOSITIF REDUCTEUR DE RISQUES doit réduirea‘sévérité du choc électrique qui peut étre
causg par des TENSIONS A VIDE dépassant les VALEURS DE TENSION ASSIGNEE A VIDE admisgibles
pour|un environnement donné. Des exemples de DISPOSITIFS REDUCTEURS DE RISQUES|sont
donngs en 13.2.
Les gxigences sont indiquées dans le Fableau 15.
Tableau 15 — Exigences pour le DISPOSITIF REDUCTEUR DE RISQUES
TENBION A VIDE non réduite selonjle TENSION A VIDE réduite selon le Temps de réaction
paragraphe paragraphe
S

Entre 11.1.3 ef11.4.2 11.1.1 0,3

Entre 11.1,2%t11.1.1 11.1.1 2
Pourjune SOURECE DE COURANT DE SOUDAGE en tension continue supérieure a 113 V, un temps de réaction de|0,3 s

este

igé.

13.2
13.2.

Types de DISPOSITIFS REDUCTEURS DE RISQUES

1 Dispositif réducteur de tension

Un dispositif réducteur de tension doit avoir automatiquement réduit la TENSION A VIDE ASSIGNEE
a un niveau ne dépassant pas les valeurs du 11.1.1 au moment auquel la résistance du CIRCUIT
DE SOUDAGE extérieur dépasse 200 Q. Le temps de réaction est spécifié dans le Tableau 15.

De telles SOURCES DE COURANT DE SOUDAGE peuvent étre marquées du symbole 84 de

I’Ann

exe L.

La vérification doit étre effectuée en connectant une résistance de charge variable entre les
dispositifs de connexion de sortie de la SOURCE DE COURANT DE SOUDAGE. Les mesurages de la

tensi

on et du temps de réaction sont effectués pendant que la résistance est augmentée.
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13.2.

2 Dispositif de commutation de courant alternatif a courant continu

Un dispositif de commutation de courant alternatif a courant continu doit avoir commuté
automatiquement la TENSION A VIDE assignée alternative a une TENSION A VIDE continue assignée
ne dépassant pas les valeurs indiquées en 11.1.1 au moment auquel la résistance du CIRCUIT
DE SOUDAGE extérieur dépasse 200 Q. Le temps de réaction est spécifié dans le Tableau 15.

De telles SOURCES DE COURANT DE SOUDAGE peuvent étre marquées du symbole 84 de

I’Ann

exe L.

La vérification doit étre effectuée conformément a 13.2.1.

13.3
13.3.

La cq
DISP(

La vd

13.3.

Les

stabi
fonct
TENS

La v
susc

13.3.

Und
le DI
sign3
tensi

La vd

13.3.
Sile

Exigences pour les DISPOSITIFS REDUCTEURS DE RISQUES
1 Mise hors service d’un DISPOSITIF REDUCTEUR DE RISQUES

nception doit étre telle que I'opérateur ne puisse mettre hors service ou|eourt-circui
SITIF REDUCTEUR DE RISQUES sans l'usage d'un outil.

rification doit étre effectuée par EXAMEN VISUEL.

2 Interférences avec le fonctionnement d’un DISPOSITIF-REDUCTEUR DE RISQUES

COMMANDES A DISTANCE spécifiées par le fabricant etyles dispositifs d'amorcage 9
isation d'arc de la SOURCE DE COURANT DE SOUDAGE ne doivent pas interférer av
onnement correct du DISPOSITIF REDUCTEUR DE,RISQUES, c'est-a-dire que les limitg
ON A VIDE ne doivent pas étre dépassées.

grification doit étre effectuée en répétant les essais du 13.2.1 avec tout disp
pptible d'interférer avec le fonctionnement du DISPOSITIF REDUCTEUR DE RISQUE.

3 Indicateur de fonctionnement satisfaisant
spositif fiable, par exemple_une lampe de signalisation, doit étre prévu pour indique
EPOSITIF REDUCTEUR DE RISQUES fonctionne de fagon satisfaisante. Lorsqu'une lamg

lisation est utilisée, célle-ci doit s’allumer lorsque la tension est réduite ou modifid
bn continue.

rification doit étre“effectuée par EXAMEN VISUEL au cours de l'essai, conformément a

4 Non-danger en cas de défaillance

born

s/de“sortie doit étre réduite a un niveau ne dépassant pas 11.1.1 conforméme

ter le

u de
ec le
s de

ositif

F que

e de
e en

13.1.

DISPOSITIF REDUCTEUR DE RISQUES ne fonctionne pas conformément a 13.1, la tensiof aux

nt au

Tableau”15 et ne doit pas étre réinitialisée automatiquement.

La vérification doit étre effectuée en simulant un défaut du DISPOSITIF REDUCTEUR DE RISQUES
en mesurant le temps nécessaire pour parvenir a un état de non-danger apres défaillance du
DISPOSITIF REDUCTEUR DE RISQUES.
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14 Dispositions mécaniques

14.1 Exigences générales

Le matériel doit étre fabriqué et assemblé de sorte qu’il ait la résistance et la rigidité
nécessaires pour supporter le service normal auquel il est destiné sans augmentation des
risques de choc électrique ou autres dangers, et que soient maintenues les DISTANCES
D'ISOLEMENT DANS L’AIR minimales exigées. Le matériel doit avoir un boftier ou une armoire
abritant toutes les parties actives et les parties mobiles dangereuses (telles que poulies,
courroies, ventilateurs, engrenages, etc.) a I'exception des parties suivantes qui ne doivent pas
étre totalement enfermées:

a) lgs cables d'alimentation, de commande et de soudage;

b)

¢s bornes de sortie pour le raccordement des cables de soudage.

Apres les essais effectués conformément aux paragraphes 14.2 a 14.5, (e /matériell doit
satisfaire aux dispositions du présent document. Quelques déformations.'d’€léments de la
structure ou de l'enveloppe sont permises a condition que cela ne réduise pas le nivegu de
protection de sécurité.

Les parties accessibles ne doivent pas avoir de bords tranchants, dé surfaces rugueuses ¢u de
parti¢s en saillie susceptibles de provoquer des blessures.

La varification doit étre effectuée par EXAMEN VISUEL apres avoir satisfait aux exigences du| 14.2
au 14.5.

14.2 | Enveloppe
14.2[1 Matériaux de I’enveloppe

Les matériaux non métalliques destinés asprotéger contre le contact avec les parties actives, a
I'excéption des circuits de soudage etides circuits TBTS, doivent avoir une classification
d’inflammabilité V-1 ou meilleure conformément a I'lEC 60695-11-10.

La vgrification est effectuée par.examen des spécifications des matériaux non métalliques.

14.22 Résistance de Fenveloppe

L'enjeloppe, y compris’ les ouies d'aération, doit supporter un choc de 10 Nm conforme a
’Annexe |.

Les poignées de manutention, les boutons-poussoirs, les écrans de réglage, etc. ne ddgivent
pas étre s6Umis a 'essai avec le marteau pendulaire.

En viarig
I’Annexe J.

La vérification doit étre effectuée conformément a a) ou b) ci-dessous.

a) Parun essaide choc en utilisant un marteau pendulaire de choc conformément a I’Article 1.1
ou un corps de chute libre conformément a I’'Article 1.2 ou des moyens équivalents, comme
suit:

1) un échantillon est soumis a I'essai;
2) la SOURCE DE COURANT DE SOUDAGE n'est pas sous tension pendant 'essai;

3) choisir de chaque c6té un point d’impact ou le risque de choc électrique ou de
dysfonctionnement est le plus élevé;

4) appliquer trois chocs aux points d’impact choisis.
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b) Par mesurage de I'épaisseur de la tole.
14.3 Moyens de manutention
14.3.1 Moyens de manutention mécanisés

Si des dispositifs pour une manutention mécanisée (par exemple des ceillets ou anneaux) sont
prévus pour le levage d’'un matériel assemblé, ceux-ci doivent étre capables de supporter les
contraintes mécaniques d'une traction statique appliquée avec une force calculée en fonction
de la masse du matériel assemblé, comme suit.

a) Pour le matériel dont la masse est inférieure ou égale a 150 kg, une force calculée a partir
de 10 fois la masse doit étre utilisée.

b) PFour le matériel dont la masse est supérieure a 150 kg, une force calculée a partir,de quatre
fois la masse ou d’au moins 15 kN doit étre utilisée.

Si un seul dispositif de levage est prévu, il doit &tre congu de telle fagon qu'un‘couple appliqué
pendpant le levage ne puisse pas le desserrer.

La verification doit étre effectuée par EXAMEN VISUEL et par l'essai suivant.

Le mjatériel est équipé de tous les accessoires (a I'exception des,bouteilles de gaz, traineaux
sépafés, chariots et chassis a roues) qui sont susceptibles d'étre installés et, dans le cas de
GROUPES ELECTROGENES DE SOUDAGE, totalement équipé et prét a étre mis en marche. Le
matériel est ensuite ancré rigidement sur sa base et une chaine ou un cable est attaché a ses
moygns de levage, comme cela est recommandé parle fabricant; une traction est ensuite
exerg¢ée vers le haut et de fagon continue pendant 10’ s?

Si delux ou plus de deux dispositifs de levage sont prévus, les chaines et cables sont disgosés
de fdcon que la force soit répartie équitablement et soit appliquée avec un angle maximpl de
15° gar rapport a la verticale.

14.32 Moyens de manutention manuels

Si dgs dispositifs pour une manutention manuelle de levage ou portage (par exemplg des
poignées ou des sangles),sont prévus, ceux-ci doivent étre capables de supporter les
contraintes mécaniques d'une’traction statique appliquée avec une force calculée en fonction
de lalmasse du matériel assemblé, comme suit.

Une force calculée a_partir de quatre fois la masse ou de 600 N au moins doit étre utiliséé.
La verificationdoit étre effectuée par EXAMEN VISUEL et par l'essai suivant.

Le miatériel est équipé de tous les accessoires (a I'exception des bouteilles de gaz, traineaux
sépafésy’chariots et chassis a roues) qui sont susceptibles d'étre installés. Le matérigl est
ensuite ancré rigidement sur sa base et une chaine ou un cable est attaché a ses poignées ou
sangles, comme cela est recommandé par le fabricant; une traction est ensuite exercée vers le
haut et de fagon continue pendant 10 s.

14.4 Essai de chute

Le matériel doit étre capable de supporter I'essai de chute. Pour cet essai, le matériel doit
inclure tous les accessoires, le liquide de refroidissement et le fil d’apport (a I'exception des
bouteilles de gaz, traineaux séparés, chariots et chassis a roues, sauf s'ils font partie du
matériel normal et sont fixés de fagon permanente) qu'il est recommandé d'installer.

Pour I'essai de chute, les hauteurs doivent étre les suivantes:
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a) le matériel d’'une masse inférieure ou égale a 25 kg doit supporter une chute de

+10

250 mm;

0

10

b) le matériel d’'une masse supérieure a 25 kg doit supporter une chute de 100 N mm.

NOTE

0]

1 La masse du matériel comprend la masse des accessoires, du liquide de refroidissement et du fil d’apport.

La vérification doit étre effectuée en faisant tomber le matériel trois fois sur une surface dure
et rigide. Cet essai est effectué de sorte qu'un bord inférieur différent du matériel recoive le

choc

NOTE|

Les d

14.5

a chaque fols qu it tombe.

2 En pratique, un des coins touche la surface d’impact en premier.

ROUPES ELECTROGENES DE SOUDAGE doivent étre chargés et préts pour un usage immé

Essai de stabilité

diat.

Le mlatériel dans sa position la plus instable ne doit pas basculer pour une inclinaison allant

jusqu

type
affec

Sile
d'aut
La vd

Le m

15 F

15.1

Une
chaq

NOTE|
des cd

La vd
la ma

‘a 10°. Des équipements auxiliaires, comme cela est spécifié par le fabricant suivg

ter la stabilité et doivent étre pris en compte.

res moyens, si nécessaire.
rification doit étre effectuée par I'essai sujvant.

Atériel est placé sur un plan et est é¢arté du plan horizontal.

PLAQUE SIGNALETIQUE

Exigences générales

PLAQUE SIGNALETIQUE claire et indélébile doit étre fixée de fagon sdre ou imprimé
lle SOURCE DE COURANT DE SOUDAGE.

L'objet de Ja'REAQUE SIGNALETIQUE est d'indiquer & I'utilisateur les caractéristiques électriques, ce qui g
mparaisons*ét'un choix correct des SOURCES DE COURANT DE SOUDAGE.

rification doit étre effectuée par EXAMEN VISUEL et en frottant le marquage pendant 1
infavec un tissu imbibé d'eau puis a nouveau pendant 15 s avec un tissu imbibé d'esse

nt le

de matériel, tels que bouteilles de gaz, dévidoir ou systéme de refroidissement pelivent

fabricant spécifie d'autres éléments auxiliaires de telle-sorte que les exigences du pré¢sent
paragraphe ne peuvent pas étre satisfaites, les instructions doivent alors prévoir I'ancrag

e ou

P sur

ermet

5s a
nce.

Apres cet essai, le marquage doit étre facilement lisible. Il ne doit pas étre facile d'enlever la
PLAQUE SIGNALETIQUE et celle-ci ne doit pas se recroqueviller.

15.2

La PLAQUE SIGNALETIQUE doit étre divisée en sections contenant des

Description

caractéristiques pour

a) l'identification;

b) la sortie de soudage;

c) l'alimentation en énergie.

informations et


https://iecnorm.com/api/?name=3a6ef886be954843aff6587fd4cd419a

	Redline version (English only)
	CONTENTS
	FOREWORD 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	3.1 General terms  and definitions
	3.2 Terms and definitions related to battery systems 
	3.3 Terms and definitions related to efficiency and idle state power measurement 

	4 Environmental conditions 
	5 Tests 
	5.1 Test conditions 
	5.2 Measuring instruments 
	5.3 Conformity of components 
	5.4 Type tests 
	5.5 Routine tests 

	6 Protection against electric shock 
	6.1 Insulation 
	6.2 Protection against electric shock in normal service (direct contact) 
	6.3 Protection against electric shock in case of a fault condition (indirect contact) 

	7 Thermal requirements 
	7.1 Heating test 
	7.2 Temperature measurement 
	7.3 Limits of temperature rise 
	7.4 Loading test 
	7.5 Commutators and slip-rings 

	8 THERMAL PROTECTION
	8.1 General requirements 
	8.2 Construction 
	8.3 Location 
	8.4 Operating capacity 
	8.5 Operation 
	8.6 Resetting 
	8.7 Indication 

	9 Abnormal operation 
	9.1 General requirements 
	9.2 Stalled fan test 
	9.3 Short circuit test 
	9.4 Overload test 
	9.5 Capacitors short circuit 

	10 Connection to the supply network 
	10.1 Supply voltage 
	10.2 Multi-supply voltage 
	10.3 Means of connection to the supply circuit 
	10.4 Marking of terminals 
	10.5 PROTECTIVE CIRCUIT
	10.6 Cable anchorage 
	10.7 Inlet openings 
	10.8 Supply circuit on/off switching device 
	10.9 Supply cables 
	10.10 Supply coupling device (attachment plug) 

	11 Output 
	11.1 Rated no-load voltage  
	11.2 Type test values of the conventional load voltage 
	11.3 Mechanical switching devices used to adjust output 
	11.4 Welding circuit connections 
	11.5 Power supply to external devices connected to the welding circuit 
	11.6 Auxiliary power supply 
	11.7 Welding cables 

	12 Control circuits 
	12.1 General requirement 
	12.2 Isolation of control circuits 
	12.3 Working voltages of remote control circuits 

	13 HAZARD REDUCING DEVICE
	13.1 General requirements 
	13.2 Types of hazard reducing devices 
	13.3 Requirements for hazard reducing devices 

	14 Mechanical provisions 
	14.1 General requirements 
	14.2 Enclosure 
	14.3 Handling means 
	14.4 Drop withstand 
	14.5 Tilting stability 

	15 RATING PLATE
	15.1 General requirements 
	15.2 Description 
	15.3 Contents 
	15.4 Tolerances 
	15.5 Direction of rotation 

	16 Adjustment of the output 
	16.1 Type of adjustment 
	16.2 Marking of the adjusting device 
	16.3 Indication of current or voltage control 

	17 Instructions and markings 
	17.1 Instructions 
	17.2 Markings 

	Annexes
	Annex A (normative) Nominal voltages of supply networks 
	Annex B (informative) Example of a combined dielectric test 
	Annex C (normative) Unbalanced load in case of AC tungsten inert-gas welding power sources 
	C.1 General 
	C.2 Unbalanced load 
	C.3 Example for an unbalanced load 

	Annex D (informative) Extrapolation of temperature to time of shutdown 
	Annex E (normative) Construction of supply circuit terminals 
	E.1 Size of terminals 
	E.2 Connections at the terminals 
	E.3 Construction of the terminals 
	E.4 Fixing of the terminals 

	Annex F (informative) Cross-reference to non-SI units 
	Annex G (informative) Suitability of supply network for the measurement of the true RMS value of the supply current 
	Annex H (informative) Plotting of static characteristics 
	H.1 General 
	H.2 Method 
	H.3 Analysis of the results 

	Annex I (normative) Test methods for a 10 Nm impact 
	I.1 Pendulum impact hammer 
	I.2 Free fall spherical steel weight 

	Annex J (normative) Thickness of sheet metal for enclosures 
	Annex K (informative) Examples of rating plates 
	Annex L (informative) Graphical symbols for arc welding equipment 
	L.1 General 
	L.2 Use of symbols 
	L.3 Symbols 
	L.4 Examples of combinations of symbols 
	L.5 Examples of control panels 

	Annex M (informative) Efficiency and idle state power measurement 
	M.1 General conditions for measurement 
	M.2 Measurements 
	M.3 Test report 
	M.4 Test report template

	Annex N (normative) Touch current measurement 
	Annex O (normative) Battery-powered welding power sources 
	O.1 General 
	O.4 Environmental conditions 
	O.5 Tests 
	O.6 Protection against electric shock 
	O.7 Thermal requirements 
	O.8 Thermal protection 
	O.9 Abnormal operation 
	O.10 Connection to the supply network 
	O.14 Mechanical provisions 
	O.15 Rating plate 
	O.17 Instructions and markings 


	Bibliography 
	Figures 
	Figure 1 – Flow chart for conformity methods of 5.3 
	Figure 2 – Example of insulation configuration for Class I equipment 
	Figure 3 – Measurement of welding circuit touch current 
	Figure 4 – Measurement of touch current in normal condition  
	Figure 5 – Measurement of RMS values 
	Figure 6 – Measurement of peak values 
	Figure 7 – Principle of the rating plate  
	Figure B.1 – Combined high-voltage transformers 
	Figure C.1 – Voltage and current during AC tungsten inert-gas welding 
	Figure C.2 – Unbalanced voltage during AC tungsten inert-gas welding 
	Figure C.3 – AC welding power source with unbalanced load 
	Figure I.1 – Test set-up 
	Figure K.1 – Single-phase transformer 
	Figure K.2 – Three-phase rotating frequency converter 
	Figure K.3 – Subdivided rating plate: single-/three-phase transformer rectifier 
	Figure K.4 – Engine-generator-rectifier 
	Figure K.5 – Single-/three-phase inverter type 
	Figure K.6 – Batterypowered welding power source with integral battery 
	Figure K.7 – Batterypowered welding power source with detachable / separable battery 
	Figure L.1 – Input voltage power switch
	Figure L.2 – Arc force control potentiometer
	Figure L.3 – Remote receptacle and selector switches
	Figure L.4 – Terminals with inductance selector for MIG/MAG welding
	Figure L.5 – Process switch (MMA, TIG, MIG)
	Figure L.6 – Selector switch on AC/DC equipment
	Figure L.7 – Panel indicator lights (overheat, fault, arc striking, output voltage)
	Figure L.8 – Setting pulsing parameters using digital display
	Figure M.1 – Measurement procedure  
	Figure N.1 – Measuring network, touch current weighted for perception or startle-reaction
	 Figure N.2 – Measuring network, touch current weighted for letgo-immobilization  
	Figure N.3 – Diagram for touch current measurement on fault condition at operating temperature for single-phase connection of appliances other than those of class II 
	Figure N.4 – Diagram for touch current measurement on fault condition for three-phase four-wire system connection of appliances other than those of class II 
	Figure O.1 – Marking of battery voltage class B electric components 

	Tables
	Table 1 – Alphabetical list of terms 
	Table 2 – Minimum clearances for overvoltage category III
	Table 3 – Minimum creepage distances
	Table 4 – Insulation resistance
	Table 5 – Dielectric test voltages
	Table 6 – Minimum distance through insulation
	Table 7 – Temperature limits for windings, commutators and slip-rings
	Table 8 – Temperature limits for external surfaces
	Table 9 – Cross-section of the output short-circuit conductor
	Table 10 – Current and time requirements for protective circuits
	Table 11 – Minimum cross-sectional area of the external protective copper conductor
	Table 12 – Verification of continuity of the protective circuit
	Table 13 – Pull
	Table 14 – Summary of allowable rated no-load voltages
	Table 15 – Hazard reducing device requirements
	Table A.1 – Nominal voltages for supply networks with protective overvoltage control
	Table A.2 – Single-phase three-wire or two-wire AC or DC systems
	Table A.3 – Three-phase four-wire or three-wire AC systems
	Table E.1 – Range of conductor dimensions to be accepted by the supply circuit terminals
	Table F.1 – Cross-reference for mm2 to American wire gauge (AWG)
	Table I.1 – Angle of rotation θ to obtain 10 Nm impact
	Table I.2 – Mass of the free fall weight and height of the free fall
	Table J.1 – Minimum thickness of sheet metal for steel enclosures
	Table J.2 – Minimum thickness of sheet metal for enclosures of aluminium, brass or copper
	Table L.1 – Letters used as symbols
	Table M.1 – Typical nominal electricity supply details for some regions 
	Table M.2 – Load conditions for the arc welding power source
	Table M.3 – Required reported data (measured and calculated) 


	International Standard (Bilingual)
	English 
	CONTENTS
	FOREWORD 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	3.1 General terms  and definitions
	3.2 Terms and definitions related to battery systems 
	3.3 Terms and definitions related to efficiency and idle state power measurement 

	4 Environmental conditions 
	5 Tests 
	5.1 Test conditions 
	5.2 Measuring instruments 
	5.3 Conformity of components 
	5.4 Type tests 
	5.5 Routine tests 

	6 Protection against electric shock 
	6.1 Insulation 
	6.2 Protection against electric shock in normal service (direct contact) 
	6.3 Protection against electric shock in case of a fault condition (indirect contact) 

	7 Thermal requirements 
	7.1 Heating test 
	7.2 Temperature measurement 
	7.3 Limits of temperature rise 
	7.4 Loading test 
	7.5 Commutators and slip-rings 

	8 THERMAL PROTECTION
	8.1 General requirements 
	8.2 Construction 
	8.3 Location 
	8.4 Operating capacity 
	8.5 Operation 
	8.6 Resetting 
	8.7 Indication 

	9 Abnormal operation 
	9.1 General requirements 
	9.2 Stalled fan test 
	9.3 Short circuit test 
	9.4 Overload test 
	9.5 Capacitors short circuit 

	10 Connection to the supply network 
	10.1 Supply voltage 
	10.2 Multi-supply voltage 
	10.3 Means of connection to the supply circuit 
	10.4 Marking of terminals 
	10.6 Cable anchorage 
	10.7 Inlet openings 
	10.8 Supply circuit on/off switching device 
	10.9 Supply cables 
	10.10 Supply coupling device (attachment plug) 

	11 Output 
	11.1 Rated no-load voltage  
	11.2 Type test values of the conventional load voltage 
	11.3 Mechanical switching devices used to adjust output 
	11.4 Welding circuit connections 
	11.5 Power supply to external devices connected to the welding circuit 
	11.6 Auxiliary power supply 
	11.7 Welding cables 

	12 Control circuits 
	12.1 General requirement 
	12.2 Isolation of control circuits 
	12.3 Working voltages of remote control circuits 

	13 HAZARD REDUCING DEVICE
	13.1 General requirements 
	13.2 Types of hazard reducing devices 
	13.3 Requirements for hazard reducing devices 

	14 Mechanical provisions 
	14.1 General requirements 
	14.2 Enclosure 
	14.3 Handling means 
	14.4 Drop withstand 
	14.5 Tilting stability 

	15 RATING PLATE
	15.1 General requirements 
	15.2 Description 
	15.3 Contents 
	15.4 Tolerances 
	15.5 Direction of rotation 

	16 Adjustment of the output 
	16.1 Type of adjustment 
	16.2 Marking of the adjusting device 
	16.3 Indication of current or voltage control 

	17 Instructions and markings 
	17.1 Instructions 
	17.2 Markings 

	Annexes 
	Annex A (normative) Nominal voltages of supply networks 
	Annex B (informative) Example of a combined dielectric test 
	Annex C (normative) Unbalanced load in case of AC tungsten inert-gas welding power sources 
	C.1 General 
	C.2 Unbalanced load 
	C.3 Example for an unbalanced load 

	Annex D (informative) Extrapolation of temperature to time of shutdown 
	Annex E (normative) Construction of supply circuit terminals 
	E.1 Size of terminals 
	E.2 Connections at the terminals 
	E.3 Construction of the terminals 
	E.4 Fixing of the terminals 

	Annex F (informative) Cross-reference to non-SI units 
	Annex G (informative) Suitability of supply network for the measurement of the true RMS value of the supply current 
	Annex H (informative) Plotting of static characteristics 
	H.1 General 
	H.2 Method 
	H.3 Analysis of the results 

	Annex I (normative) Test methods for a 10 Nm impact 
	I.1 Pendulum impact hammer 
	I.2 Free fall spherical steel weight 

	Annex J (normative) Thickness of sheet metal for enclosures 
	Annex K (informative) Examples of rating plates 
	Annex L (informative) Graphical symbols for arc welding equipment 
	L.1 General 
	L.2 Use of symbols 
	L.3 Symbols 
	L.4 Examples of combinations of symbols 
	L.5 Examples of control panels 

	Annex M (informative) Efficiency and idle state power measurement 
	M.1 General conditions for measurement 
	M.2 Measurements 
	M.3 Test report 
	M.4 Test report template

	Annex N (normative) Touch current measurement  
	Annex O (normative) Battery-powered welding power sources 
	O.1 General 
	O.4 Environmental conditions 
	O.5 Tests 
	O.6 Protection against electric shock 
	O.7 Thermal requirements 
	O.8 Thermal protection 
	O.9 Abnormal operation 
	O.10 Connection to the supply network 
	O.14 Mechanical provisions 
	O.15 Rating plate 
	O.17 Instructions and markings 


	Bibliography 
	Figures 
	Figure 1 – Flow chart for conformity methods of 5.3 
	Figure 2 – Example of insulation configuration for Class I equipment 
	Figure 3 – Measurement of welding circuit touch current 
	Figure 4 – Measurement of touch current in normal condition  
	Figure 5 – Measurement of RMS values 
	Figure 6 – Measurement of peak values 
	Figure 7 – Principle of the rating plate  
	Figure B.1 – Combined high-voltage transformers 
	Figure C.1 – Voltage and current during AC tungsten inert-gas welding 
	Figure C.2 – Unbalanced voltage during AC tungsten inert-gas welding 
	Figure C.3 – AC welding power source with unbalanced load 
	Figure I.1 – Test set-up 
	Figure K.1 – Single-phase transformer 
	Figure K.2 – Three-phase rotating frequency converter 
	Figure K.3 – Subdivided rating plate: single-/three-phase transformer rectifier 
	Figure K.4 – Engine-generator-rectifier 
	Figure K.5 – Single-/three-phase inverter type 
	Figure K.6 – Batterypowered welding power source with integral battery 
	Figure K.7 – Batterypowered welding power source with detachable / separable battery 
	Figure L.1 – Input voltage power switch
	Figure L.2 – Arc force control potentiometer
	Figure L.3 – Remote receptacle and selector switches
	Figure L.4 – Terminals with inductance selector for MIG/MAG welding
	Figure L.5 – Process switch (MMA, TIG, MIG)
	Figure L.6 – Selector switch on AC/DC equipment
	Figure L.7 – Panel indicator lights (overheat, fault, arc striking, output voltage)
	Figure L.8 – Setting pulsing parameters using digital display
	Figure M.1 – Measurement procedure  
	Figure N.1 – Measuring network, touch current weighted for perception or startlereaction 
	Figure N.2 – Measuring network, touch current weighted for letgo-immobilization  
	Figure N.3 – Diagram for touch current measurement on fault condition at operating temperature for single-phase connection of appliances other than those of class II 
	Figure N.4 – Diagram for touch current measurement on fault condition for three-phase four-wire system connection of appliances other than those of class II 
	Figure O.1 – Marking of battery voltage class B electric components 

	Tables 
	Table 1 – Alphabetical list of terms 
	Table 2 – Minimum clearances for overvoltage category III
	Table 3 – Minimum creepage distances
	Table 4 – Insulation resistance
	Table 5 – Dielectric test voltages
	Table 6 – Minimum distance through insulation
	Table 7 – Temperature limits for windings, commutators and slip-rings
	Table 8 – Temperature limits for external surfaces
	Table 9 – Cross-section of the output short-circuit conductor
	Table 10 – Current and time requirements for protective circuits
	Table 11 – Minimum cross-sectional area of the external protective copper conductor
	Table 12 – Verification of continuity of the protective circuit
	Table 13 – Pull
	Table 14 – Summary of allowable rated no-load voltages
	Table 15 – Hazard reducing device requirements
	Table A.1 – Nominal voltages for supply networks with protective overvoltage control
	Table A.2 – Single-phase three-wire or two-wire AC or DC systems 
	Table A.3 – Three-phase four-wire or three-wire AC systems
	Table E.1 – Range of conductor dimensions to be accepted by the supply circuit terminals
	Table F.1 – Cross-reference for mm2 to American wire gauge (AWG)
	Table I.1 – Angle of rotation ( to obtain 10 Nm impact
	Table I.2 – Mass of the free fall weight and height of the free fall
	Table J.1 – Minimum thickness of sheet metal for steel enclosures
	Table J.2 – Minimum thickness of sheet metal for enclosures of aluminium, brass or copper
	Table L.1 – Letters used as symbols
	Table M.1 – Typical nominal electricity supply details for some regions 
	Table M.2 – Load conditions for the arc welding power source
	Table M.3 – Required reported data (measured and calculated) 


	Français 
	SOMMAIRE
	AVANT-PROPOS 
	1 Domaine d’application 
	2 Références normatives 
	3 Termes et définitions 
	3.1 Termes et définitions généraux
	3.2 Termes et définitions relatifs aux systèmes de batterie 
	3.3 Termes et définitions relatifs au mesurage de l’efficacité et de la puissance en état au ralenti 

	4 Conditions ambiantes 
	5 Essais 
	5.1 Conditions d’essai 
	5.2 Instruments de mesure 
	5.3 Conformité des composants 
	5.4 Essais de type 
	5.5 Essais individuels de série 

	6 Protection contre les chocs électriques 
	6.1 Isolation 
	6.2 Protection contre les chocs électriques en service normal (contact direct) 
	6.3 Protection contre les chocs électriques en cas de défaut (contacts indirects) 

	7 Exigences thermiques 
	7.1 Essai d’échauffement 
	7.2 Mesurage des températures 
	7.3 Limites d’échauffement 
	7.4 Essai en charge 
	7.5 Collecteurs et bagues collectrices 

	8 PROTECTION THERMIQUE
	8.1 Exigences générales 
	8.2 Construction 
	8.3 Emplacement 
	8.4 Capacité de fonctionnement 
	8.5 Fonctionnement 
	8.6 Réenclenchement
	8.7 Indication

	9 Fonctionnement anormal
	9.1 Exigences générales
	9.2 Essai de ventilateur bloqué 
	9.3 Essai de courant de court-circuit 
	9.4 Essai de surcharge 
	9.5 Court-circuit des condensateurs 

	10 Raccordement au réseau d’alimentation 
	10.1 Tension d’alimentation 
	10.2 Tension d’alimentation multiple 
	10.3 Moyens de raccordement au circuit d’alimentation 
	10.4 Marquage des bornes 
	10.6 Serre-câble 
	10.7 Entrées de câbles 
	10.8 Dispositif de commutation marche/arrêt sur le circuit d’alimentation 
	10.9 Câbles d’alimentation 
	10.10 Dispositif de connexion à l’alimentation (fiche de prise de courant montée) 

	11 Sortie 
	11.1 Tension à vide assignée  
	11.2 Valeurs d’essais de type de la tension conventionnelle en charge 
	11.3 Dispositifs de commutation mécaniques utilisés pour ajuster la sortie 
	11.4 Raccordement au circuit de soudage 
	11.5 Alimentation de dispositifs extérieurs raccordés au circuit de soudage 
	11.6 Sortie d’alimentation auxiliaire 
	11.7 Câbles de soudage 

	12 Circuits de commande 
	12.1 Exigence générale 
	12.2 Isolation des circuits de commande 
	12.3 Tensions locales des circuits de commande à distance 

	13 DISPOSITIF RÉDUCTEUR DE RISQUES
	13.1 Exigences générales 
	13.2 Types de dispositifs réducteurs de risques 
	13.3 Exigences pour les dispositifs réducteurs de risques 

	14 Dispositions mécaniques 
	14.1 Exigences générales 
	14.2 Enveloppe 
	14.3 Moyens de manutention 
	14.4 Essai de chute 
	14.5 Essai de stabilité 

	15 PLAQUE SIGNALÉTIQUE
	15.1 Exigences générales 
	15.2 Description 
	15.3 Contenu 
	15.4 Tolérances 
	15.5 Direction de la rotation 

	16 Réglage de la sortie 
	16.1 Type de réglage 
	16.2 Marquage du dispositif de réglage 
	16.3 Indication du dispositif de commande de courant ou de tension 

	17 Instructions et marquages 
	17.1 Instructions 
	17.2 Marquages 

	Annexes 
	Annexe A (normative) Tensions nominales des réseaux d’alimentation 
	Annexe B (informative) Exemple d'un essai diélectrique combiné 
	Annexe C (normative) Charge déséquilibrée dans le cas de sources de courant de soudage à l'arc en atmosphère inerte avec électrode de tungstène (TIG)en courant alternatif 
	C.1 Généralités 
	C.2 Charge déséquilibrée 
	C.3 Exemple d’une charge déséquilibrée 

	Annexe D (informative) Extrapolation de température par rapport au temps de coupure 
	Annexe E (normative) Construction des bornes de raccordement du circuit d’alimentation 
	E.1 Dimensions des bornes 
	E.2 Raccordement aux bornes 
	E.3 Construction des bornes 
	E.4 Fixation des bornes 

	Annexe F (informative) Correspondances croisées avec les unités non SI 
	Annexe G (informative) Adaptation du réseau d'alimentation pour le mesurage de la valeur efficace vraie du courant d'alimentation 
	Annexe H (informative) Traçage des caractéristiques statiques 
	H.1 Généralités 
	H.2 Méthode 
	H.3 Analyse des résultats 

	Annexe I (normative) Méthodes d’essai pour un choc de 10 Nm 
	I.1 Marteau pendulaire de choc 
	I.2 Corps de chute libre sphérique en acier 

	Annexe J (normative) Épaisseur des tôles métalliques pour enveloppes 
	Annexe K (informative) Exemples de plaques signalétiques 
	Annexe L (informative) Symboles graphiques pour le matériel de soudage à l’arc 
	L.1 Généralités 
	L.2 Utilisation des symboles 
	L.3 Symboles 
	L.4 Exemples de combinaisons de symboles 
	L.5 Exemples de panneaux de commandes 

	Annexe M (informative) Mesurage du rendement et de la puissance en état au ralenti 
	M.1 Conditions générales pour les mesurages 
	M.2 Mesurages 
	M.3 Rapport d’essai 
	M.4 Modèle de rapport d’essai

	Annexe N (normative) Mesurage du courant de contact 
	Annexe O (normative) Sources de courant de soudage alimentées par batterie 
	O.1 Généralités 
	O.4 Conditions ambiantes 
	O.5 Essais 
	O.6 Protection contre les chocs électriques 
	O.7 Exigences thermiques 
	O.8 Protection thermique 
	O.9 Fonctionnement anormal 
	O.10 Raccordement au réseau d’alimentation 
	O.14 Dispositions mécaniques 
	O.15 Plaque signalétique 
	O.17 Instructions et marquages 


	 Bibliographie 
	Figures 
	Figure 1 – Diagramme présentant les méthodes de conformité du 5.3 
	Figure 2 – Exemple de configuration d’isolation pour le matériel de classe I 
	Figure 3 – Mesurage du courant de contact d’un circuit de soudage 
	Figure 4 – Mesurage du courant de contact en condition normale
	Figure 5 – Mesurage des valeurs efficaces 
	Figure 6 – Mesurage des valeurs de crête 
	Figure 7 – Principe de la plaque signalétique 
	Figure B.1 – Transformateurs haute tension combinés 
	Figure C.1 – Tension et courant au cours du soudage TIG en courant alternatif 
	Figure C.2 – Tension déséquilibrée au cours du soudage TIG en courant alternatif 
	Figure C.3 – Source de courant alternatif de soudage avec charge déséquilibrée 
	Figure I.1 – Montage d’essai 
	Figure K.1 – Transformateur monophasé 
	Figure K.2 – Convertisseur de fréquence rotatif triphasé 
	Figure K.3 – Plaque signalétique subdivisée:transformateur redresseur monophasé/triphasé 
	Figure K.4 – Moteur thermique-générateur-redresseur 
	Figure K.5 – Type d’onduleur monophasé/triphasé 
	Figure K.6 – Source de courant de soudage alimentée par batterie incorporée 
	Figure K.7 – Source de courant de soudage alimentée par batterie amovible/démontable
	Figure L.1 – Bouton d’amenée de tension
	Figure L.2 – Potentiomètre de commande de la force de l’arc
	Figure L.3 – Prises de commande à distance et boutons de sélection
	Figure L.4 – Bornes avec sélecteurs d’inductance pour le soudage MIG/MAG
	Figure L.5 – Bouton de choix de procédé (MMA, TIG, MIG)
	Figure L.6 – Bouton de sélection sur matériel à courant alternatif/continu
	Figure L.7 – Voyants lumineux du panneau (surchauffe, défaut, amorçage d’arc, tension de sortie)
	Figure L.8 – Réglage des paramètres de pulsation par affichage numérique
	Figure M.1 – Procédure de mesure  
	Figure N.1 – Réseau de mesure du courant de contact pondéré pour la perception ou la réaction de tressaillement
	Figure N.2 – Réseau de mesure, courant de contact pondéré pour une opération de non-lâcher/immobilisation
	Figure N.3 – Diagramme pour le mesurage du courant de contact en condition de défaut à la température de fonctionnement pour une connexion monophasée d’appareils autres que ceux de classe II 
	Figure N.4 – Diagramme pour le mesurage du courant de contact en condition de défaut pour une connexion triphasée à quatre fils d’appareils autres que ceux de classe II 
	Figure O.1 – Marquage des composants électriques de la classe de tension de batterie B 

	Tableaux 
	Tableau 1 – Liste alphabétique des termes 
	Tableau 2 – Distances d’isolement dans l’air minimales pour la catégorie de surtension III
	Tableau 3 – Lignes de fuite minimales
	Tableau 4 – Résistance d’isolement
	Tableau 5 – Tensions d’essai diélectrique
	Tableau 6 – Distance minimale à travers l’isolation
	Tableau 7 – Limites de température pour les enroulements, collecteurs et bagues collectrices
	Tableau 8 – Limites de température des surfaces externes
	Tableau 9 – Section du conducteur de court-circuit de sortie
	Tableau 10 – Exigences de courant et de temps pour les circuits de protection
	Tableau 11 – Section minimale du conducteur de protection externe en cuivre
	Tableau 12 – Vérification de la continuité du circuit de protection
	Tableau 13 – Traction
	Tableau 14 – Résumé des tensions à vide assignées admissibles
	Tableau 15 – Exigences pour le dispositif réducteur de risques
	Tableau A.1 – Tensions nominales pour les réseaux d’alimentation avec commande de protection contre les surtensions
	Tableau A.2 – Réseaux monophasés 3 fils ou 2 fils en courant alternatif ou continu
	Tableau A.3 – Réseaux alternatifs triphasés 4 fils ou 3 fils
	Tableau E.1 – Plage de dimensions des conducteurs à introduire dans les bornes du circuit d'alimentation
	Tableau F.1 – Correspondance croisée entre les mm2 et les dimensions américaines (AWG - American wire gauge)
	Tableau I.1 – Angle de rotation θ pour obtenir un choc de 10 Nm
	Tableau I.2 – Masse du corps de chute libre et hauteur de chute libre
	Tableau J.1 – Épaisseur minimale des tôles pour les enveloppes en acier
	Tableau J.2 – Épaisseur minimale des tôles pour enveloppesd'aluminium, de laiton ou de cuivre
	Tableau L.1 – Lettres utilisées comme symboles
	Tableau M.1 – Informations détaillées des alimentations électriques nominales types de certaines régions
	Tableau M.2 – Conditions de charge pour la source de courant de soudage à l’arc
	Tableau M.3 – Données consignées exigées (mesurées et calculées) 




