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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (|ECyomattmmatters of efectrotechmicat starmdardizatior:

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

Draft Internatignal Standards adopted by the technical committees are circulated to the member bodigs for voting.
Publication asfan International Standard requires approval by at least 75 % of the member‘bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International, Standard may be tHe subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights.

International Jtandard 1SO 669 was prepared by Technical Committee ISOTC 44, Welding and allied processes,
Subcommittee| SC 6, Resistance welding.

This second eglition cancels and replaces the first edition (ISO 669:1981), which has been technically rgvised.

Annex A formg a normative part of this International Standard. Aanex B is for information only.
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INTERNATIONAL STANDARD

1SO 669:2000(E)

Resistance welding — Resistance welding equipment —
Mechanical and electrical requirements

1 Scope

This Internd
complete m

The followin
single-{
single-y
single-j
three-p

three-p
frequer

three-p

This Interna

2 Norm

The followin
this Interna
publications|
investigate
undated ref
maintain reg

itional Standard applies to resistance welding equipment, to guns with inbuilt-transf
pvable welding equipment.

p types are included:

hase equipment with alternating welding current;

hase equipment with rectified welding current by rectification ofthe output of the welding
hase equipment with inverter welding transformer;

hase equipment with rectified welding current by rectification of the output of the welding

hase equipment with a current rectification in the*input of the welding transformer (son
cy convertor);

hase equipment with inverter welding transformers.

ional Standard applies neither to welding transformers sold separately nor to safety require

ative references

g normative documernts contain provisions which, through reference in this text, constitut
lional Standard..‘For dated references, subsequent amendments to, or revisions of,
do not apply~However, parties to agreements based on this International Standard are

erences, ¢he latest edition of the normative document referred to applies. Members o
isters_of eurrently valid International Standards.

ISO 865:19

brmers and to

transformer;

ransformer;

hetimes called

ments.

e provisions of
any of these
encouraged to

he possibility*of applying the most recent editions of the normative documents indicated below. For

ISO and IEC

B1.~Slots in platens for projection welding machines.

ISO 5183-1:1998, Resistance welding equipment — Electrode adaptors, male taper 1:10 — Part 1. Conical fixing,

taper 1:10.

ISO 5183-2:1988, Resistance spot welding — Electrode adaptors, male taper 1:10 — Part 2: Parallel shank fixing
for end-thrust electrodes.

ISO 5184:1979, Straight resistance spot welding electrodes.

ISO 5821:1979, Resistance spot welding electrode caps.

ISO 5826:1999, Electric resistance welding — Transformers — General specifications applicable to all
transformers.

© 1SO 2000 — Al rights reserved
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ISO 5829:1984, Resistance spot welding — Electrode adaptors, female taper 1:10.

ISO 5830:1984, Resistance spot welding — Male electrode caps.

ISO 8430-1:19

ISO 8430-2:19

ISO 8430-3:19

88, Resistance spot welding — Electrode holders — Part 1: Taper fixing 1:10.
88, Resistance spot welding — Electrode holders — Part 2: Morse taper fixing.

88, Resistance spot welding — Electrode holders — Part 3: Parallel shank fixing for end thrust.

IEC 60051-2:1984, Direct acting indicating analogue electrical measuring instruments and their accessories —

Part 2: Special

requirements for amperemeters and voltmeters.

IEC 60204-1:1

3 Terms 8

For the purpoqg

3.1 Mechanical parts of spot, projection and seam welding equipfent

992, Electrical equipment of industrial machines — Part 1. General requirements.

Ind definitions

es of this International Standard, the following terms and definitions apply.

© 1SO 2000 — All rights reserved
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ongitudinal seam welding equipment

heration system

€)" seam welding equipment
Frame

Transformer
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Electrode

0 N o O

transverse seam welding equipm

9 Platen
10 Wheel head
11 Electrode wheel

Figure 1 — Elements of spot, projection and seam welding equipment
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Stationary side Moving side
1 — o— 1
2 2 3 L
| — = |
g el —
: '\
/ |
6 5
Key
1 Clamping device 3 Current-currying clamping die 5 (Slide
2 Clamping dle 4  Slide drive 6. Welding transformer

Figure 2 — Elements of butt welding equipment

a) not adjustable

b) adjustable with mounting for an electrode holder

A LA
A
c) adjustable for mounting for a spot welding electrode
Figure 3 — Arms (lower arms)
a) straight b) bent c) cranked

Figure 4 — Spot welding electrodes with male taper at mounting end and flat tip

4 © 1SO 2000 — All rights reserved
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_
T

Figure 5 —

3.1.1
arm
device that {

See Figureg

3.1.2

welding he
device com
head mount

See Figure
3.1.3

electrode h
device holdi

[ISO 8430-1
See Figureg
3.1.4

spot weldin

electrode dd

[ISO 5184]

a) straight b) bent

1 and 3.

ad

bd to the upper arm or directly to the machine body
.
older

ng a spot welding electrode or an electrode adaptor 5
, ISO 8340-2 and 1SO 8340-3]

1and>5.

g electrode
signed for spot welding

See Figureg

T-and 4.

c) cranked

Electrode holders with female taper for spot welding electrodes (fluid copling is npt illustrated)

ransmits the electrode force and conducts the welding current or supports a separate condyctor

prising the force generation and guiding system carrying an electrode holder, platen or electrode wheel

3.15

electrode adaptor

device holding an electrode cap by means of male or female taper

[ISO 5183-1, ISO 5183-2 and 1SO 5829]

3.1.6

electrode cap
replaceable working end of the spot welding electrode mounted on the electrode adaptor by means of its female or

male taper

[ISO 5821 a

nd 1ISO 5830]

© 1SO 2000 — Al rights reserved
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3.1.7
platen
device normally having tee slots and carrying projection welding electrodes or welding tools

[ISO 865]

See Figure 1.

3.1.8

electrode wheel head

device comprising an electrode wheel bearing and mounted on the upper and lower arm for longitudinal and/or
transversal seam welding

See Figure 1.

3.1.9
electrode wheel bearing
device guiding|the electrode wheel for force transfer and mostly for current transfer

3.1.10
electrode wheel
electrode as a|rotating disc

See Figure 1.

NOTE Thid device may be driven by a motor or moved by the workpiece (idler wheels). The driver may bdg direct to the
electrode shaft ¢r to its circumference (knurl drive), see Figure 6.

3.1.11
electrode wheel profile
form of the eleictrode wheel being single or double sided\bevelled, or radiused depending on the welding conditions
and access

See Figure 7.

3.1.12
electrode wheel speed
(direct drive) the speed of rotation n

3.1.13
electrode wheel speed
(knurl drive) the tangential\speed v

3.1.14
throat gap
e

(spot and seam welding equipment) usable distance between the arms or the outer current-conducting parts of the
welding circuit

See Figure 8.
3.1.15

throat gap
e

{projection welding equipment) clamping distance between the platens

See Figure 8.

NOTE See also die distance, e, 3.2.11.

6 © 1SO 2000 — All rights reserved
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3.1.16

throat depth

I

usable distance from the centre of the platens or the axes of the electrodes or, in the case of oblique electrodes,
the point of intersection of the electrode axes in the working position or the contact line of electrode wheels and
that part of the equipment body located closest to it

See Figure 8.
NOTE This definition does not consider any offset of the electrode tips.
55 S
= L L
a) directdrive b) knurldrive c) idler wheels
Key

1 Electrodg wheel
2 Componegnts to be welded

Figure 6.— Drive types of electrode wheels

sing|e sided double sided
a) bevel b) radiused

Figure 7 — Profiles of electrode wheel

© 1SO 2000 — All rights reserved 7
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gT B
~— — o=

a) spotw

3.1.17
electrode strg
c

physical displg

NOTE 1 Whd
equal.
NOTE 2 Wh¢

electrode, by co
of the driving cy|

NOTE3  The

introduction of the workpiece between the electrodes and. & smaller "working stroke".

3.1.18
electrode forg
F

force to the wa

3.1.19
maximum ele

Fmax
maximum eleq
mechanical p3

3.1.20

elding equipment b) projection welding equipment

(top view)

Figure 8 — Main dimensions

ke
cement of electrodes during process function

en the electrode is attached to the driving cylinder, the stroke of both the electrode and the drivin

bn the moving electrode is attached to a hinged lever moved by a driving cylinder, the maximum
hvention, equals the length of the chord of the arc gefierated by the tip of the moving electrode for
inder.

stroke of the electrode may be composed of a "work clearance stroke" without any contact, f

e

rkpiece transmitted by the-electrodes

ctrode force

trode foree,xwhich can be generated by the welding equipment without permament da
rts

minimum eled

c) butt welding ethAipment

g cylinder, is

stroke of the
he full stroke

Acilitating the

mage to its

trode force

I:min

minimum electrode force which can be used for proper functionning of the welding equipment

3.2 Mechanical parts of butt welding equipment

3.21
slide drive

drive generating and transferring the movements and upset forces necessary for welding to a workpiece located in
the clamping device

NOTE

movement and to provide the upset force.

© 1SO 2000 — All

For flash welding the drive may be required to reciprocate the slide for preheating by following the flashing
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3.2.2

clamping device

device generating the contact force necessary for current flow and providing the clamping force necessary to
withstand the upset force if no supplementary clamping devices or backstops exist

3.2.3
supplementary clamping device
non-current-carrying device to provide the clamping force necessary to resist the upset force

3.24

backstop
device to support the total or a part of the upsetting force to a workpiece in order to prevent a workpiece from
sliding during upsetiing

3.25
clamping dje
device desigLned to transfer all forces to the workpiece in contacting with its clamping face
See Figure 9.
/ 1
1 1 1 J
—
| ) 2 2 M
1 7T
1 1 1 2
flat prism cylindrical prpfile
Key

1 Mounting gr support face
2 Contact anfd/or clamping face

Figure 9 — Types of clamping dies
(illustrated in upsetting direction)

3.2.6

die length
G

usable length of a clamping die in the upsetting direction

See Figure [L0.

3.2.7

die width

W

usable width of a clamping die perpendicular to the upsetting and clamping direction

See Figure 10.
3.2.8

die thickness
5

dimension in the clamping direction

See Figure 10.

© 1SO 2000 — Al rights reserved 9
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3.2.9
die stroke

q

difference between the smallest and largest opening gap

See Figure 10.

3.2.10
opening gap
f

usable distance between flat clamping faces

See Figure 10

NOTE If the workpiece has to be loaded perpendicular to the upsetting direction, the usable gap of.'profile dies is smaller

than flat dies, sq

3.2.11
distance
e

the clear distance between both die pairs in upsetting direction

See Figure 10

NOTE See|

also throat gap, e, 3.1.14 and 3.1.15.

— S

>

4
o

e

\.
6

b
i
|
_k
fmax
-

- f B
E
SN
w
view perpendicular to view in
clamping and upsetting direction upsetting direction

& Upsetting direction
b Clamping direction

10

Figure 10 — Die measurements

© 1SO 2000 — All rights reserved
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3.2.12
upsetting s
difference b

3.2.13
throat dept
I
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troke
etween the smallest and largest die distance

h

distance perpendicular to the direction of the upsetting force between the machine body and the outer edge of the
clamping dies

See Figures 8 and 10.

3.2.14
clamping fq
F2

force applie

3.2.15
maximun ¢

I:2max
maximum fq
electrical col

3.2.16
upsetting f
F1

force acting

3.2.17
maximum

I:lmax
maximum U
parts

3.2.18
minimum u

Fimin
minimum ug

3.2.19
preheating
Fe1

force acting

3.2.20

rce

 to the workpiece by the clamping dies

amping force

rce, acting through the dies on each part to be assembled, to prevent any sliding and to
htact with the electrodes when the maximum upsetting force is-applied

brce

in the upsetting direction to press the workpieces together

psetting force

psetting force which can be generated by the welding equipment without damage to

psetting force

setting force which_€arbe used for proper functioning of the welding equipment

force

in the_tpsetting direction during preheating

upsetting p
PF1

ressure

pressure created by the upsetting force, concerning the welding cross-section

3.3 Static mechanical, electrical and thermal characteristics

3.31
contact fau

Its

faults relating to the eccentricity and deflection

© 1SO 2000 — Al rights reserved
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3.3.2
eccentricity

g

distance to which the central points of the electrode working faces or the clamping platens are displaced in relation
to each other by the electrode force

See Figures 11 and 12.

NOTE 1  The eccentricity of spot and seam welding equipment (see Figure 11) is calculated by the following formula:
g=b-a

NOTE 2 The eccentricity of projection welding equipment (see Figure 12) is measured in accordance with 15.2.2.

3.3.3
deflection
[24

angle to which the electrode axes, the clamping platen faces or the workpiece axes dewiate from their intended
position due td the electrode or upsetting force

See Figures 11, 12 and 13.

NOTE 1  Thel|deflection of spot and seam welding equipment (see figure 11) is caleulated by the following formula:
=0y 10

NOTE 2  Thel|deflection of projection welding equipment (see figure 12) is_calculated by the following formula:

_bh-b
bs

NOTE 3  Thel|deflection of butt welding equipment (see figure-13) is calculated by the formula:

o =tangq

b
a=tan{r=—
k

electrodes

loaded by F unloaded

Figure 11 — Contact fault of spot and seam welding equipment

12 © 1SO 2000 — All rights reserved
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ISO

by

_‘g‘ (),Q x Co

clamping platens o
loaded by F L

Figure 12 — Contact fault of projection welding equipment

669:2000(E)

3.34

duty
schedule of
3.35
continuoug
duty corres
100 %
3.3.6
periodic dU
repeated id
being the wi
NOTE Tl
period.

3.3.7

Figure 13 — Contact fault of butt welding equipment

the operating conditions of equipment (theginrespective durations and sequences)

duty
ponding to a permanent on-load -operation, without any interruption in which case the

ty
bntical cycles of acoenstant load and a no-load time, the sum of one load time and on
pld cycle time

his Internatiohal Standard considers the load to be constant, i.e. without any pre-heating and

duty factor

duty cycle is

e no-load time

or post-heating

X

ratio for a given interval of the on-load duration to the total time

NOTE This ratio, lying between 0 and 1, may be expressed as a percentage.
3.3.8

rated supply voltage

Uin

supply voltage for which the equipment is constructed

© 1SO 2000 — Al rights reserved
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3.3.9
rated no-load voltage at the output
U20, Uzgi Or Ugg

3.3.9.1

ac no-load voltage

U2o

voltage of one output winding of the transformer when the external circuit is open and the rated supply voltage is
applied to the input terminals

NOTE Several settings of the input winding result in relevant values of the no-load voltage.
3.3.9.2

dc no-load vdltage

Uodi

calculated voltage at the output, when the rated supply voltage is applied to the input terminals, ignoring rectifier
voltage drop

NOTE U,q4idepends on the rectifying circuit.

3.3.9.3
dc no-load valtage
Uzqg
(inverter type ¢quipment) voltage of the output when the rated supply veltage is applied to the input terminals

3.3.10
permanent sypply current

supply current|corresponding to the permanent output current

NOTE The|relationship between input and output currents depend on the type of welding equipment.
3.3.11
permanent oytput current
2
p

highest output|current on all settings(ofythe regulator, for continuous operation (100 % duty factor)

3.3.12
permanent pqwer

S
maximum eleqtrical input power for 100 % duty factor without the equipment exceeding the specified femperature
rise

3.3.13
maximum time per pulse

{i

time during which the output current may flow without interruption at a given output current or voltage adjustment

NOTE This time is limited
— by the saturation of the magnetic circuit for welding equipment with rectification of the input or

— by the heat rise of the rectifier for welding equipment with rectification of the output.

14 © 1SO 2000 — All rights reserved


https://standardsiso.com/api/?name=2171882fa0d234c3dd9e850b40c108b3

3.3.14
supply curr
IlX or ILX

ISO

ent at a given duty factor

669:2000(E)

the maximum input current when operating at a given duty factor X, without the equipment exceeding the specified

temperature

I1><:|1p
or
lLX:|L[

3.3.15
maximum
l1cc OF licc
root mean-{
electrodes |
and maximu

NOTE |

3.3.16
maximum 9

[2¢c
root mean-{
electrodes |
and maximy

3.3.17
supply pre
P1

pressure at

3.3.18
pressure o

P2
pressure in

3.3.19
rated cooli
Q

total quantit|
limits

rise, the maximum setting of the output voltage being given by:

1{% for single phase transformers

100 a trancfarmars

hort-circuit current input

quare (rms) value of the current at rated supply voltage at the highest,output voltag
eing short-circuited in accordance with clause 10 and the two values given correspond t
m value of the impedance compatible with this method of short circuit

o is used for welding equipment with rectification.

hort-circuit current output

quare (rms) value of the current at rated supply ‘voltage at the highest output voltag
eing short-circuited in accordance with clause 18vand the two values given correspond t
m value of the impedance compatible with thissmethod of short circuit

Esure of the energizing medium

the supply point of the weldingwequipment

the energizing medium

the driving cylinder-or cylinders to obtain maximum force

g liquiddlow

y ofcooling liquid to operate the equipment at permanent power without exceeding the te]

e tapping, the
D the minimum

e tapping, the
b the minimum

Mmperature rise

3.3.20

cooling liquid pressure drop

Ap

pressure drop at the rated cooling liquid flow

3.4 Dynamic mechanical characteristics

See annex A.

© 1SO 2000 — Al rights reserved
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4 Symbols

The symbols used in this International Standard are listed in Table 1.

16

Table 1 — Symbols and their designations

Symbol Designation Reference
a length for determination of the contact fault 332
a2 lengths for determination of the deflection 15.3
b length for determination of the contact fault 3.3.2,3.33
blﬁ 3 lengths for determination of the contact fault 333 152 153 154
c stroke of electrode 3.1.17,15.1
d diameter of the tip of electrode or width of the electrode wheels | 10.2
dy disc diameter 15.2
Dy ball diameter 15.2
e 1) throat gap 3.1.14, 3.1.15, 15.1, 16.3
2) platen distance 3.1.1546.3
3) die distance 3.2.41,10.4, 16.3
€mih minimum platen distance 10.3
€ distance for calculation of the length of copper bar 10.3
E; impact energy annex A
f opening gap 3.2.10
f max maximum opening gap 3.2.11
f mip minimum opening gap 3.2.11
F electrode force 3.1.18,10.4
Fe pre-heating force 3.2.19
Fmax maximum electrode force 3.1.19,10.2,10.3, 15.1, 16.3
mih minimum electrode force 3.1.20, 16.3
Fy upsetting force 3.2.16
F1mpx maximum upsetting force 3.2.17,10.4, 15.1, 16.3
F1min minimum upsetting fotce 3.2.18, 16.3
F3 clamping force 3.2.14
FZme maximum clamping force 3.2.15,10.4, 15.4, 16.3
Forfin minimum.&lamping force 16.3
Fir.-Far | force escillations during follow up annex A
F1s-F3s | force oscillations after electrode contact annex A
Fi, k2" _|‘opposite forces 15.2
g eccentricity 3.3.2, 15ff, 16.2, 16.3
010, 50, 100 | eccentricity at 10 %, 50 Y% or 100 % of the maximum force 16.3
G die length 3.2.6,3.2.11
lce maximum input short circuit current 3.3.15
l1p input permanent current 3.3.10
l1x input current at a given duty factor 3.3.14
I2¢c maximum output short circuit current 3.3.16, 16.3
I2p permanent output current to a 100 % duty factor 3.3.11,16.3
ILec maximum line short circuit current 3.3.15
ILp permanent line current 3.3.10
ILx line current at a given duty factor 3.3.14

© 1SO 2000 — All rights reserved
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Table 1 (continued)

ISO 669:2000(E)

Symbol Designation Reference
k distance for determination of deflection 3.3.3,15.3,154
Kr coefficient of force annex A
Krs: Krs | electrode contact/follow up force coefficient annex A
I throat depth 3.1.14, 3.1.15, 3.1.16, 3.2.13,
15.1, 16.3
Lsc length of copper bar 10.3,10.4, 15.4
L length of copper bar 10.3
m mass of the welding head annex A
n speed of rotation 3.1.12,16.3
P1 supply pressure of the energizing medium 3.3.17,16.3
P2 pressure of the energizing medium 3.3.18,16.3
Pr1 upsetting pressure 3.2.20
q die stroke 3.2.9, 3211
Q rated cooling liquid flow 3.3.49,16.3
S permanent input power (100 % duty factor) 3312, 16.3
S50 input at 50 % duty factor 16.3
t impulse time annex A
ty force rise time annex A
tig decay time during follow up annex A
{i maximum time per pulse 3.1.15,3.3.13
tsq decay time after electrode contact at A annex A
Ty temperature of the cooling medium 12.2
U1in rated supply voltage 3.3.8,9,16.3
U1 supply voltage 9
Uzo rated ac no-load voltage 3.3.9.1,9,16.3
U’ 20 ac no-load voltage 9
U rated dc no-load voltage from inverter type welding equipment | 3.3.9.3, 9, 16.3
Ui rated dc no-load voltage 3.3.9.2,9,16.3
v tangential speed 3.1.13,16.3
Va impact velocity annex A
w die width 3.2.7,3.2.11,104
X duty-factor 3.3.7,3.3.14
deflection 3.3.3, 15ff, 16.2
0 2 angles for determination of the deflection 3.3.3,15.3
10, 80100 | deflection at 10 %, 50 % or 100 % of the maximum force 16.3
Ap pressure drop of the cooling liquid circuit 3.3.20, 16.3
o die thickness 3.2.8,32.11

© 1SO 2000 — Al rights reserved

17


https://standardsiso.com/api/?name=2171882fa0d234c3dd9e850b40c108b3

ISO 669:2000(E)

5 Classification

Resistance welding equipment is classified as:

a) spot welding equipment [(see Figure 1a)];

b) projection welding equipment [(see Figure 1b)];
c) seam welding equipment [(see Figure 1c)];

d) butt welding equipment [(see Figure 2)].

NOTE Flagh welding equipment is a special type of butt welding equipment.

6 Physicdl environment and operating conditions

6.1 Generd
Welding equipment shall be suitable for use in the physical environment and operating conditions specifiedl below.

When the physical environment and/or operating conditions are outside those specified below, an agreement may be
needed between the supplier and the user (see annex B of IEC 60204-1:1992).

6.2 Ambient air temperature

Welding equipment shall be capable of operating correctly ip;an ambient air temperature of between +5°C and
+ 40 °C.

For maximum femperatures of the cooling medium see anhex C of ISO 5826:1999.
6.3 Humidity
Welding equipment shall be capable of opérating correctly with a relative humidity up to 95 %.

Harmfull effects of occasional condensation shall be avoided by proper design of the welding equipmept or, where
necessary, by proper additional measures (e.g. built-in heaters, air conditioners, drain holes).

6.4 Altitudg

D

Welding equipment shaill\be capable of operating correctly at altitudes up to 1 000 m above mean sea leve

For other altitufles see annex C of ISO 5826:1999.

6.5 Transportation and storage

Welding equipment shall be designed to withstand, or suitable precautions shall be taken to protect against,
transportation and storage temperatures between — 25 °C and + 55 °C and for short periods not exceeding 24 h up to
+ 70 °C.

Suitable means shall be provided to prevent damage from humidity, vibration and shock.
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Heavy and bulky electrical equipment that has to be removed from the welding equipment for transport, or which is
independent of the welding equipment, shall be provided with suitable means for handling by cranes or similar

equipment.

7 Test conditions

The tests shall be carried out on new, dry and completely assembled welding equipment at an ambient air
temperature of between + 10°C and +40 °C. The ventilation shall be identical with that prevailing under normal

service con

ions  Tha measurinag dovices tsed-shall nat _intarfara with tha naormal vantilation
HORS—-Re—eaSHHRg—EEW HSeg—SHan—Rot—ededt WHH—R HoHRa—elHaHoR

f the welding

equipment d
Liquid coole
The accurad

electrica
measur

a)

r cause abnormal transfer of heat to or from it.
0 welding equipment shall be tested with cooling liquid conditions as specified by thelmanu
y of measuring instruments shall be:

| measuring instruments: Class 1 (1% full scale, see IEC 60051=2), appropriate
bments, for a.c. current true rms meter;

Electrical measurements shall be made under full-wave, non transient{conditions.

b) thermon

Unless othe

8 Weldi
Resistance

Compliance]

9 Rated

heter: + 2 K.

rwise specified, the tests required in this InternationahStandard are type tests.

hg transformers
elding transformers shall comply with {SO 5826.

shall be checked in accordance with ISO 5826.

no-load voltage at,the output

The rated n¢-load voltage shall‘be given for all settings within a tolerance of + 2 %.

Compliance
a) incase

NOTE If

shall be checKed:
pof a.c. hy*measurement of Uyg;

the)supply voltage U, differs from the rated supply voltage U,y , the no-load voltage Uy is

acturer.

for short time

measured. The

rated no-loa

U20:

b) incase

voltage (U,p) Is calculated by the formula:

'
U20

U%N in volts
UlN

of dc by calculation of U,q; in accordance with Table 2;
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Table 2 — "Ideal" dc no-load voltage
Input Output Uogi
A * 1,17 Uy
A * 1,35 Uyg
single phase mid point 0,9 Uyg
frequency converter primary rectifying 1,35 Uyg

c) in case of d.c. from inverter type welding equipment by measurement of Uygq.

10 Maximum short circuit current

10.1 Generdgl
The maximum short-circuit current shall be given with the following tolerances:

a) direct megsurement: + 5 %;

b) indirect meaasurement:+18 % (calculation from input measurement).

The short-circyit shall be affected by copper having a conductance of-.at'least 45 S.
Compliance shall be checked by measurement according to the;eonditions given in
— 10.2 for spot- and seam-welding equipment;

— 10.3 for projection welding equipment;

— 10.4 for butt welding equipment.

The following measurements are made sugcessively:

a) for the minimum value of impedance (throat gap and throat depth are minimum);

b) for the makimum value ofimpedance (throat gap and throat depth are maximum).

10.2 Spot- and seam-welding equipment

The electrodeg or the rotating electrode wheels are brought into contact by applying the maximum electrode force

Fmax according_fe‘the arm length in use. The diameter, d._of the fip of the elecirodes or the width of the electrode

wheels is related to the electrode force according to the following formula, but it shall be at least 2,5 mm.

d=0,16,/Fax £ 5%inmillimetres

where F ., is in newtons.
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10.3 Projection welding equipment

Between, and directly under, the centre of the platens, a copper bar is placed with a cross section sufficient to prevent
overheating. The maximum electrode force Fnax is applied.

The free length of the copper bar Lg; or L™ is calculated by the following formulae, but it shall be at least equal to
€ = €pjn + 5 in millimetres.

Lec =122 Fay 107° + 75 in millimetres

L’: le + & in millimetres

where € is|in millimetres and Fy,y is in newtons.

10.4 Butt welding equipment

Between the dies, a copper bar is placed of section sufficient to prevent overheatingFhe contact surfaces shall be as
large as pogsible. The maximum clamping force Fomax is applied.

Lsc, the length of the copper bar between the opposed faces of the dies {See Figure 14), is given by the following
formula, but|it shall be at least equal to e + 5 in millimetres.

F R
Lsc =1p—+2 in millimetres
SC l W
With prehegting is:

F .
F = 1MaX_ iy newtons

Without preheating is:

F .
F =13 in newtons
50

where Wis in millimetres and Fy 74, is in newtons.
For operations with both with'preheating and without preheating the lower value of L. is used.

LSC

A Vd o)
4

[ 4 Y1

Key
1 Die
2 Copper bar

Figure 14 — Short circuit bar for butt welding equipment
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11 Thermal rating

The thermal rating shall be:

a) for transformers, in accordance with ISO 5826;

b) for accessible surfaces, in accordance with Table 3;
c) for cooling media, as given by the manufacturer.

If the rated supply voltage is not available, the test can be made with reduced voltage on agreement between
manufacturer and purchaser.

Welding equipment with current rectification shall be tested with the rated supply voltage.

Compliance shall be checked:

1) for transformers by measurement in accordance with 6.2 of IS@5826:1999;
2) for accessible surfaces by measurements immediately before the'last loading in accorflance with
12 and 13.1;

NOTE The[highest temperature taken is recorded.

3) fol cooling medium by calculation of the average ‘af-the temperature obtained during the last
quarter of the test in accordance with 12 and 13.2.

Table 3 —Limits of temperature rise for accessible surfaces

Accessible surface Temperature rise
K
Bare metal enclosures 25
Painted metal enclosures 35
Non-metalli¢ enclosures 45
Metal handles 10
Non<metallic handles 30

12 Heating|test

12.1 genera

The We|ding eqj_lipmnn'r shall be short-circuited :mr‘nrding to

— 10.2 for spot- and seam-welding equipment
— 10.3 for projection welding equipment
— 10.4 for butt welding equipment

and operated at the corresponding duty factor at a cycle time according to real operation conditions.
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12.2 Beginning of the heating test

The heating test shall be started when:

a) the flow of cooling liquid has started (in case of liquid-cooled welding equipment);

b) the welding equipment has reached a thermal balance with the cooling medium within + 1 K;

c) the temperature of the cooling medium, Tq, is retained as initial temperature of the winding whose resistance is
being measured.

ept when the tempe e of a part is determined by the resi arted without the

NOTE X 5
ment having reached a temperature balance with the ambient air.

welding equip

12.3 Duration of the heating test

The heating|test shall be carried out until the rate of the temperature rise of any component does not e{ceed 2 K/h.

13 Conditions for the measurement of temperature rise

13.1 Accessible surfaces
The temperature rise of other parts than the transformer are measured with appropriate thermosensitive elements that

are in the dosest possible contact with the part whose temperature rise is to be verified. They ard placed at the
hottest accessible point.

13.2 Cool|ing medium

13.2.1 Ampjient air
The temperature of the ambient air shall be determined by at least three measuring devices, spaced uniformly around
the welding|equipment, at a distance of &.m to 2 m from it and at approximately one-half the height|of the welding
equipment.

They shall be shielded from heat,and draughts.

NOTE Tlhe thermometer bulbs may be placed in small holders filled with oil with a view to equalizing the temperature
variations.

13.2.2 Cooling liquid

The temperzrture of the cooling liquid shall be measured where this enters the welding equipment.

14 Cooling liquid circuit (liquid-cooled welding equipment)
Cooling liquid circuits shall enable a sufficient flow in order to ensure efficient cooling.

The cooling liquid circuit shall be tight at a pressure of 10 bar for 10 min and may have a pressure drop up to the
value stated on the rating plate.

Compliance shall be checked by leak-tightness and flow checking.
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15 Static mechanical characteristics

15.1 General

The following static mechanical characteristics are recommended to be given in agreement between the manufacturer
and the purchaser:

a) for spot, projection and seam welding equipment:
1) eccentricity g in millimetres and

2) deflection «in milliradians;

b) for butt welding equipment:

1) deflegtion « in milliradians.
Compliance sHall be checked by measurement with:
a) 10 %,
b) 50 % and
c) 100 %

of the maximum electrode force Fpax (See 3.1.19) or upsetting force F1max (see 3.2.17) at the maximum adjustment
of the:

d) electrode gtroke c (see 3.1.17),

e) throat depth | (see 3.1.16) and

f) throat gaple (see 3.1.14 and 3.1.15).

The measurements are carried out according te;

— 15.2 for sppot and projection welding eguipment;
— 15.3 for seam welding equipment;

— 15.4 for bytt welding equipment.

NOTE The|results are-givén as absolute values. If the deflection reverses when the force is increased, this ig indicated by
plus or minus ag appropriate:

15.2 Spot and-projection welding equipment

15.2.1 General

Two hardened discs, as shown Figures 15 and 16, are placed with their plugs (instead of spot welding electrodes) or
with their flanges at the centre of the platens in such a way that their opposite faces are parallel and the eccentricity
does not exceed 0,05 mm. A steel ball is placed between the two hardened discs and centred using an appropriate
flexible device.

NOTE 1 The hardened discs are machined to a tolerance of h6.

NOTE 2  The diameter of the ball D;, and the material used for the hardened discs are chosen so that no impression appears
on the contact faces at maximum force.

NOTE 3 The contact faces, in particular, should be of hardened steel.
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Dimensions in millimetres

® 100 hé

- I/r
7 7L \ |
2 3
Key
1 Hardenef disc
2 Plug
3 Support
Figure 15 — Measurement accessory for spot welding equipment
Dimensions in millimetres
® 100,°R6
1 2 3
. A
n L S
[ ] | F;
n o | [ —
\_ 05—
T [
ol 2 |i| \\ lil
\ /’ -p—8]
2 3
Key
1 Hardenefl disc
2 Support
3 Mounting flange

Figure 16 — Measurement accessory for projection welding equipment
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15.2.2 Eccentricity

The eccentricit

y (g) is directly measured with a gauge calibrated to 0,01 mm, see Figure 17.

Dimensions
2 N ® 100
1 S
) r\'& / '90'.
x
1 /
2 g
Key
1 Hardened djsc
2 Support
Figure 17 — Measurement of eccentricity-and deflection
15.2.3 Deflection

The deflection

o = tan

The distances

of 0,01 mm.
NOTE 1 For
NOTE 2 The

the welding equ

NOTE 3 If it
smaller diamete

(@) is calculated using the formula:

_b-by
100—g

Y 1000 in milliradians

b; and by between the hardened discs are measured using thickness gauges with an a

ocker arm welding equipment, the electrodes should be parallel at the beginning of the test.

methods of fixing shown in Figures 15 and 16 are for information only. Plugs may be fitted with ag
pment.

is not possible to use discs with a diameter of 100 mm because of the dimensions of the weldin
s d, may-be used, by agreement with the user. In this case the deflection « is given by the formulaj

in millimetres

ccuracy unit

aptors to suit

0 equipment,

o = tandg

b~

1000 in milliradians

NOTE 4
subjected to the

a)

b)
and D (see

k=9

simultaneous application of:

the maximum electrode force;

Figures 15 and 16) in the less favourable direction for the welding equipment.

This measurement is repeated with the forces F;” and F,” reversed.

26
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In order to estimate the behaviour of the welding equipment when using offset electrodes, the discs may be

two opposite forces F;" and F," equal to 10 % of the appropriate electrode force, in a plane parallel to reference faces C
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15.3 Seam welding equipment

15.3.1 General

The welding equipment is fitted with electrode wheels that are normally delivered with it. The measurement device
consists of a holder with two knife edges that are applied to the lower electrode wheel, see Figure 18.

Using a gauge calibrated to 0,01 mm, the dimensions a; and b; with no-load, and a, and b, with load are measured.
The distance between a; » and by is k, see Figure 18.

15.3.2 Eccentricity

The eccentrcity g is calculated using the formula:
g=a-py in millimetres
15.3.3 Deflection

The deflectipn « is calculated using the formula:

o = a1 ay in milliradians

oy ~ tanjoy :bl;ka1 1000 in miliradians and a, ~tana, = by ;az 1000 in milliradians

b \90" b, \90°

3, 908 2, 90°

R7
S Z S Z

unloaded loaded by F

Figure 18 — Measurement arrangement in electrode wheels
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15.4 Butt welding equipment

15.4.1 General

Two bars of steel, having a sectional area equal to the maximum area that can be welded, and each fitted with a
graduated scale approximately 1 000 mm in length, are fixed in the dies and placed in contact in such a way that the
distance between the dies Lg is as given in 10.4.

These bars are kept in position by application of the maximum clamping force Fomax. The contact face of one of the
bars shall be curved and of radius R100 mm, see Figure 19.

Key
1 Clamping d
2 Graduated

Using a gauge
from the plane

15.4.2 Deflec

The deflection

o =tano 5

DII TETISIOUNS

LSC

k=1000

e
Etraight-edge

Figure 19 — Measurement-arrangement for butt welding equipment

calibrated to 0,01 mm, the-dimensions b; with no-load, and b, with load, are measured in th
of the contact, see Figure'19.

ion
« is calculated. by the formula:

bZT_bl 2000 in milliradians

For a distance

a=tano =

Il EEaVaVal
KN = 1L UUU TTITTT.

b, — by in milliradians

16 Rating plate

16.1 General

A clearly and indelibly marked rating plate shall be fixed securely to or printed on each welding equipment.

in millimetres

e distance k

NOTE The purpose of the rating plate is to indicate to the user the electrical and mechanical characteristics in order to
enable the correct selection of the welding equipment and to allow their comparison.

28
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Compliance is checked by visual inspection and by rubbing the marking by hand for 15 s with a piece of cloth soaked
with water and again for 15 s with a piece of cloth soaked with petroleum spirit.

After the test the marking shall be easily legible and it shall not be easy to remove the rating plate which shall show no

curling.

16.2 Desc

ription

The rating plate shall be divided into sections containing information and data for the:

a) identification;

b) welding|output;
c) mains supply;
d) other characteristics.
The arranggment and sequence of the data shall comply with the principle shownZin Figure 20 (for|examples see
annex B).
The dimensjons of the rating plate are not specified and may be chosen fregly;
NOTE 1  Additional information (e.g. deflection, eccentricity g, maximum time‘per impulse t}) may by given.
NOTE 2 Qther useful information may be given in technical litterature supplied by the manufacturer.
16.3 Contents
16.3.1 Gengral
The following data of the welding equipment refer;to the numbered boxes shown in Figure 20.
a) Ildeptification
1)
2)
2) 5
b) Walding output
6) 7)
) 9) 10)
¢) Maln supply.
11) 12)
13)
d) Other characteristics
14) 15)
16) 17)
8" if applicable 19 if applicable
9 if applicable Y if applicable
22) 23)
24) 25)
26) 2 if applicable
% if agreed 29 if applicable and agreed

Figure 20 — Principle of the rating plate
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16.3.2 Identification:

Box 1 Name and address of the manufacturer or distributor or importer and, optionally, a trademark and the country
of origin if required.
Box 2 Type (indentification) as given by the manufacturer.
Box 4 Traceability of design and manufacturing data (e.g. serial number) and year of production.
Box 5 Reference to this International Standard confirming that the welding equipment complies with its
requirements.
16.3.3 Welding output
Box 6 Waelding current symbol e.g.:
1 --- Direct current (dc) or
~ Alternating current (ac), and additionally the rated frequency in'HZ (e.g.: ~ 50 Hz)
Box 7 Uop=...Vto..Vin...steps range of rated ac no-load voltage and number of adjustable
steps, or
Usgi =... Vto...Vin ... steps range of rated dc no-load voltage and number of adjustable
steps, or
Uog=...Vto..Ven .. steps range of rated-dc no-load voltage and number of adjustable
steps in casg of inverter type welding equipment
Box 8 lock = ... A maximum short circuit current of the output corresponding to
the tninimum impendance (I and e minimum))
Box 9 lock = ... A maximum short circuit current of the output corresponding to
the maximum impendance (I and e maximum)
Box 10 lop[= - A permanent output current
16.3.4 Mains [supply
Box 11 Mo Hz number of phases, e.g. 1 or 3, symbol for alternating current (~) apd the
rated frequency, e.g. 50 Hz or 60 Hz
Box 12 Uin=...V rated supply voltage
Box 13 S = kVA permanent power (duty factor 100 %)
S = ... kKVA power at 50 % duty factor
NOTE S = %\/5 will only be given for a transition period.
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16.3.5 Other characteristics

Box 14

Box 15

Box 16

Box 17

Box 18

Box 19

Box 20

Box 21

Box 22

Box 23

Box 24

Box 25

Box 26

Box 27

Box 28

Box 29

ISO 669:2000(E)

e =...mmto.. mm range of the throat gap

I =...mmto.. mm range of the throat depth

Fmax =...N range of maximum electrode force corresponding to the

minimum and maximum throat depth

Frmin =..N minimum electrode force

Fimax =...N maximum upsetting force

Fimin = .- N minimum upsetting force

Fomax = .- N maximum clamping force

Fomin = ... N minimum clamping force

D1 =... bar
D> = ... bar
D = ... l/min
Ap = ... bar
Mass =... kg

... m/minto ... m/min

=
1

..min"1to ... minA

NOTE Boxes 18 to 21 are only applicable for butt welding equipment

supply pressure of the energizing medium
pressure of the energizing medium to obtain maximum forces
rated cooling liquid*flow

rated cooling liquid pressure drop
mass of the welding equipment
range of tangential speed or

range of speed of rotation

NOTE Box 27 is only-applicable for seam welding equipment.

10 =... mrad deflection at 10 % of Fmax Or F1max
50 =... mrad deflection at 50 % of Fmax Or Fimax
NOTE These values are given only by agreement between manufacturer and purchaser.
109 =... mrad deflection at 100 % of Frhax Of Fimax
g10 =... mm eccentricity at 10 % of Fqax Or F1max
Osg =... mm eccentricity at 50 % of Fmax OF Fimax
d100 =-.- mMm eccentricity at 100 % of Frax Or Fimax

NOTE 1  These values are given only by agreement between manufacturer and purchaser.

NOTE 2  The eccentricity g is not applicable for butt welding equipment.
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