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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices

FOREWORD

his end and in addition to other activities, IEC publishes International Standards, Technical Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter’referred to as

the subject dealt with may participate in this preparatory work. Internatiopaly ‘governmental and
overnmental organizations liaising with the |IEC also participate in this preparation. IEC collaborates cl

ith the International Organization for Standardization (ISO) in accordance'.with conditions determine
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isinterpretation by any end user.

h order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in_their national and regional publications. Any diverg

he latter.

rvices carried out by independent certification bodies.
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xpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
ublications.
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has been made. Additions are in green text, deletions are in strikethrough red text.

5rédline version of the official IEC Standard allows the user to identify the chanjges
d_l_t'h—d‘l_A_t_l'b—l'h—h—h_le 0 the previous edition. A vertical bar appears In the margin wherever a change
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International Standard IEC 60947-5-1 has been prepared by subcommittee 121A: Low-voltage
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and
their assemblies for low voltage.

This fourth edition cancels and replaces the third edition published in 2003 and its
Amendment 1:2009. This edition constitutes a technical revision.

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

a) [pdate of normative references;

b) bpdate and restructuration of subclauses in 7.1;

c) pddition of material requirements and test;

d) pdpate of EMC requirements;

e) ¢tlarification of requirements and update of 8.2;

f) Bddition of requirements for screwless-type clamping units;
g) pdpate of existing Tables 4 and 5;

h) fddition of new Tables 6, 7, 8 and 9;

i) fddition of a new Figure 10 ;

j) fddition of a new Annex N.

Thel text of this standard is based on the following documents:

FDIS Report on voting
121A/62/FDIS 121A/76/RVD

Fulllinformation on the voting for the approval of this standard can be found in the reporf on
voting indicated in the above table.

Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
Thig International Standard-should be used in conjunction with IEC 60947-1.

Thel| provisions of the 'general rules, IEC 60947-1, are applicable to this standard, where
spetifically called\for. General rules, clauses and subclauses thus applicable, as wel| as
tables, figures. and annexes are identified by a reference to IEC 60947-1, for example 1.R.3,
Table 4 or Anrex A of IEC 60947-1:2007.

belgw.

The| following differing practices of a less permanent nature exist in the countries indicTted

— 7.2.4.1: Making and breaking capacities (United States of America and Canada)
— 8.3.3.5.2: Test circuits and connections (United States of America and Canada)

A list of all the parts in the IEC 60947 series, under the general title Low-voltage switchgear
and controlgear, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch"” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

TheTomtentsof thecorrigenda of Juty 206 amdAprit2020trave beemmciuded i this
coply.

IMPIORTANT - The “colour inside” logo on the cover page of this publication’indicates
that it contains colours which are considered to be useful for the correctiunderstanding
of its contents. Users should therefore print this publication using a colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices

016

1.1

Thig part of IEC 60947 applies to control circuit devices and switching\elements intended

con

It a

frequency not exceeding 1 000 Hz) or 600 V d.c.
However, for operational voltages below 100 V a.c. or@.c., see 4.3.2.2.

Thig standard applies to specific types of control\gircuit devices such as:

NOTE 1 A control cifcuit device includes (a) control switch(es) and associated devices such as (an) indi

light

NOTE 2 A control switch includes (a) switching element(s) and an actuating system.

NOTE 3 (A switching element-may can be a contact element or a semiconductor element.

It a
mai

Scope and object

rolling, signalling, interlocking, etc., of switchgear and controlgear”

bplies to control circuit devices having a rated voltage not)exceeding 1 000 V a.c. (

manual control switches, for example pushybuttons, rotary switches, foot switches, etc.

electromagnetically operated control\switches, either time-delayed or instantaneous,
bxample contactor relays;

bilot switches, for example. pressure switches, temperature sensitive switd
thermostats), programmers, etc.;

position switches, for example control switches operated by part of a maching
mechanism;

hssociated control«circuit equipment, for example indicator lights, etc.

s).

for

at a

for

hes

or

tator

so.'applies to specific types of switching elements associated with other devices (wh

ose

n circuits are covered by other standards) such as:

auxiliary contacts of a switching device (e.g. contactor, circuit breaker. etc.) which are
dedicated exclusively for use with the coil of that device;

interlocking contacts of enclosure doors;

control circuit contacts of rotary switches;

control circuit contacts of overload relays.

not

Contactor relays-shall also-meet comply with the requirements and tests of IEC 60947-4-1

exc

ept for the utilization category which-shall comply with this standard.

This standard does not include the relays covered in IEC 60255 or in the IEC 61810 series,

nor

automatic electrical control devices for household and similar purposes.
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The colour requirements of indicator lights, push-buttons, etc., are found in IEC 60073 and

also in—publication—2—of theInternational CIE S 0004/E- 2001 from the Commission of |
Illumination (CIE).

The object of this standard is to state:

a) the characteristics of control circuit devices;
b) the electrical and mechanical requirements with respect to:
1) the various duties to be performed;

3) the tests to verify the rated characteristics;

c) the functional requirements to be satisfied by the control circuit devices with respéct to
1) environmental conditions, including those of enclosed equipment;

P) dielectric properties;

3) terminals.
1.2 Normative references

The following documents, in whole or in part, are normatively reférenced in this document fand
are |indispensable for its application. For dated references, only the edition cited applies.|For
undpted references, the latest edition of the refereneed document (including |any
amgndments) applies.

IECIB0050(441)- 1084 Intarnational FElectrotechnics) /ocabilary  (1E\/) Chanter 41
= OO v Uovaa+ o o4—HAter AdtoRa—=re CHOte 6ARTEA! voecaothary—(=Vv, Haptes 41
Swifchgear, controlgear-and fuses

IECIB0050(446)-108°3 Intarnational FEleftrotechnical /ocabilary  (1E\/) Chanter 46
HE OO U440 ) 1o oo,— e AatoRa—=e CHOte eARical voecaothary—(=Vv, Haptes 4O

IEC|60068-2-6:14995 2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibrdation
(sinusoidal)

IEC|60068-2-14:4984 2009;”Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

Amendment1-(1986)

U

IEC|60068-2-2754987 2008, Environmental testing — Part 2-27: Tests — Test Ea and guidapce:
Shqgck

IEC|60068-2-30:4980 2005, Environmental testing — Part 2-30: Tests — Test Db-and-guidapece: ‘

Damp.heat, cyclic (12 h + 12 h cycle)
AR |

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and
identification — Coding principles for indications and actuators
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IEC 60417-DB:20021, Graphical symbols for use on equipment
IEC 60617 -{al-parts}-DB:20122, Graphical symbols for diagrams

IEC 60695-2-10:2013, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

|IEC[6U695-2-1T272010, Fire hazard 1esting — Part 2-12. GIowIng/not-wire based 1est metnogs —
Gloy-wire flammability index (GWFI) test method for materials
IEC|60695-2-12:2010/AMD1:2014

IEC|60947-1:4999 2007, Low-voltage switchgear and controlgear — Part 1: General rules
IEC|60947-1:2007/AMD1:2000 2010
IEC|60947-1:2007/AMD2:2004 2014

IEC|60947-4-1:2000 2009, Low-voltage switchgear and controlgear = Part 4-1: Contactors jand
moftpor-starters — Electromechanical contactors and motor-starters
IEC|60947-4-1:2009/AMD1:2012

IEC| 60947-5-5:1997, Low-voltage switchgear and controlgear — Part 5-5: Control cifcuit
devjces and switching elements — Electrical emergency stop device with mechanical latching
fungtion

IEC|60947-5-5:1997/AMD1:2005
IEC|60947-5-5:1997/AMD2:2016

IEC|60999-1:1999, Connecting devices — Eléétrical copper conductors — Safety requiremegnts
for |screw-type and screwless-type clamping units — Part 1. General requirements |and
parlicular requirements for clampingtiits for conductors from 0,2 mm? up to 35 mmZ
(incfuded)

IEC|61000-3-2, Electromagnetié~compatibility (EMC) — Part 3-2: Limits — Limits for harmpnic
curffent emissions (equipmentNnput current < 16 A per phase)

IEC|61000-3-3, Electremagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of volfage
chahges, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
witH rated current <16 A per phase and not subject to conditional connection

IEC|61000-4-2:91995 2008, Electromagnetic compatibility (EMC) — Part 4-2: Testing land
measurement techniques — Electrostatic discharge immunity test

A prdiront 2 (2000,

IEC 61000-4-3:2002 2006, Electromagnetic compatibility (EMC) — Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD1:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:4995 2012, Electromagnetic compatibility (EMC) — Part 4-4: Testing and
measurement techniques —Seetion4-: Electrical fast transient/burst immunity test—

Amendment 1(2000)
Amendment2-{2001)

1 “DB” refers here to the IEC on-line database, available at: http://www.graphical-symbols.info/equipment.

2 “DB" refers there to the IEC on-line database, available at: http://std.iec.ch/iec60617.
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IEC 61000-4-5:4995 2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing and
measurement techniques — Surge immunity test

Amendment1-({2000)

IEC 61000-4-6:4996 2013, Electromagnetic compatibility (EMC) — Part 4-6: Testing and
measurement techniques — Immunity to conducted disturbances, induced by radio-frequency
fields

Amendment1-{2000)

IEC 61000-4-8:4993 2009, Electro

magnetic compatibility (EMC) — Part 4-8: Testing and

IEC|61000-4-11:4994 2004, Electromagnetic compatibility (EMC) — Part 4-11: (Festing [and
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC|61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13:‘Testing and
megsurement techniques — Harmonics and interharmonics including:mains signalling at a.q.
power port, low frequency immunity tests
IEC|61000-4-13:2002/AMD1:2009
I[EC|61000-4-13:2002/AMD2:2015

IEC| 61140:2004 2015, Protection against electric sheck — Common aspects for installdtion
and|equipment
IEC|61140:2015/AMD1:2004

CISPR 11:4997 2015, Industrial, scientific_and medical{4SM)—radio-frequeney equipment —
Eleg¢tromagnetic Radio-frequency disturbance characteristics — Limits and methody of
megsurement

Amendment1-(1999)

CIE|S 004/E-2001, Colours of kjght Signals

2 |Terms and definitions

For|the purposes of document, the terms and definitions given in IEC 60947-1, as well as|the
follgwing apply.

Alphabeticalindex Of definitiONS ..........c.ciuu i i References
A

Actuating QUAaNTitY ..o e 2.4.2.1

Adjustable delay (of a contact element) ... 2.4.1.4
B

Biased POSIION .o e 2.4.3.4

BOUNCE LM e e 2.4.4.10

Break-contact element (normally CloSed) ........ooiiiiiii i 2.3.34

1 o o 2.34
C

Change-over contact elements ... 2.3.3.5
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Contact element (of @ control SWItCh) ... 2.3.3
L©70] 01 2= T AU 1 o 11 QP 2.3.3.10
CoNtrol CIrCUIT AEVICE ..ivie e e e e e e 211
CONtrOl S At ON . s 2.1.4
CONtrOl SWITCI oo et 2.1.2
Control switch suitable for isolation ..o 2.1.3
Covered push-DULION ... 2.2.2.11
D
d-delay (of a contact element) ...y 2.4.1.2
Def|nite position (abbreviation: position) (of a rotary switch) ............c..cocoi Gy 2.4(3.1
Delgaiyed action push-button ... e 2.212.9
Depgendent action contact element ... N 2.3.3.9
Differential Value ... A e 2.4(2.4
1= Lo o [ 1P = 1 2.4.4.3
Doyble gap contact element ..o G 2.3.3.2
E
e-delay (of a contact element) ... 2411
Elegtrically separated contact elements ... ) 2.3/3.7
g o 1S3 o o J 2.3.6
Extended button ... T e 2.3.4.3
F
Fixed delay (of a contact element) ... oo i 2.41.3
FIugh-button .o e 2.34.1
FOOt-SWItCh (PEAAI) ..o T et 2.2.2.21
Free push-buUtlon ... e 2.2.2.13
G
Guifled PUSN-DULIOR ... e 2.2.2.14
I
Hurpinated PUSh-bUON .. . e 2.2.2.10
Ind¢pendent (snap) action contact element 2.3.3.8
Instantaneous contactor relay ... 2.211
J
JOY SHICK o e 2.2.2.19
K
Key-operated push-button ... 2.2.2.7
Key-operated rotary SWIitCh..... ... 2.2.2.16
L

LatChed POSIION ..o e 2.4.3.5
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Latched puSh-DUtON .. e 2.2.2.5
I a0 o Y PP 2445
Limited movement rotary sWitCh ... 2.2.2.17
Locating mechanism (of a rotary switCh) ... 2.3.5
LOCKEd POSIION e e e 2.4.3.6
Locked pUSh-DUION .. .o e 2.2.2.6
M
MaKe-contact element .. 2,3.3.3
Minjmum actuating force (Or MOMENt) ... 2.4.4.7
Minjmum starting force (or moment) ...y 2.4.4.6
MuUghroom bBUttON ... e 2.34.4
O
Op@grating diagram .........coiiiiiiiii e B b 2.4.3.7
Opgrating value .........ocoiiiiiiiie e N 2.4.2.2
Ovdr-travel of the actuator ........cooiiiiii e T e e 2.4.4.2
Ovdr-travel of the contact element ... L A e, 2.4(4.9
P
Piloft SWIChES ..o S 2.2.1
POStION Of FeSt oeii e I e e 2.4(3.2
Podition sWitCh ... 2.211.3
Pogitive drive ... e e 2.4.4.4
Prettravel of the actuator ... 2.4.4.1
Prettravel of the contact element (. ... 2.4(4.8
L0 r= T 41 14T e 2.211.4
PUIE DU ON e s 2.22.2
Pulge (fleeting) contactielement .. .. ..o 2.3/.3.6
Pujh-button ................................................................................................................ 2.2.2.1
PUsh-pull BUtEON e e 2.2.2.3
R
Redessed DUTION ... e 2.3[4.2
Retlurn‘value 2.4.2.3
Rotary control SWitCh ... 2.2.2.15
Rotary button (selector SWItCh) ..o 2224
S
SemicoNdUCIOr ElemMENt ... . e 2.3.2
Shrouded pUSh-DUION ... e 2.2.2.12
Single gap contact €lEmMENt ... 2.3.3.1

SWItChING EIEMENT L. e e 2.3.1
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T

Time-delay CONtaCtor rElay ..o e 2.2.1.2

Time-delay push-bUttoN ... e 2.2.2.8

TraANSIE POSIION - e 2.4.3.3
u

Unidirectional movement rotary switCh ..., 2.2.2.18
W

LAY 0 1] o] == o 2.2.2.20

2.1 Basic terms and definitions

2101
control circuit device
an glectrical device intended for the controlling, signalling, interlocking;,etc., of switchgear
and| controlgear

Notel 1 to entry: Control circuit devices-may can include associated devices dealt“with in other standards, sugh as
instriments, potentiometers, relays, in so far as associated devices are used for the purposes specified above.

212
control switch (for control and auxiliary circuits)
a npechanical switching device which serves the purpose of controlling the operation of
swifchgear or controlgear, including signalling, electrieal interlocking, etc.

Notel 1 to entry: A control switch consists of one or moréeicontact elements with a common actuating system.

Notel 2 to entry: TFhis—definition—differsfromtEV-44+-14-46-sinree A control switch may include semicondyictor
elements or contact elements (see 2.3.2 and 2.3.3).

[SOJURCE: IEC 60050-441:1984, 441314-46, modified — Addition of a new Note 2 to entry.]

213
control switch suitable for'isolation
a control switch which, in thé open position, complies with the requirements specified for|the
isolating function (see 2:1.19 and 7.1.7 of IEC 60947-1:2007)

Notel 1 to entry: Such_control switches are intended to provide a higher degree of safety to personnel Wwhen
workling on the equipment controlled. For this reason, they have to be manually actuated relying on the intelligence
of inptructed persons to react in case they would fail to operate, e.g. in case of insufficiently opened contacts.

214
control(station
an assembly of one or more control switches fixed on the same panel or located in the same
enclosure

Note 1 to entry: A control station panel or enclosure may also contain related equipment, e.g. potentiometers,
signal lamps, instruments, etc.

[SOURCE: IEC 60050-441:1984, 441-12-08]

2.2 Control switches

2.2.1
automatic control switches

Note 1 to entry: Automatic control switches are operated by automatic control (see 2.4.5 of IEC 60947-1:2007).
They are also designated as pilot switches (see 2.2.18 of IEC 60947-1:2007).


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC 60947-5-1:2016 RLV © IEC 2016 -19 -

22141
instantaneous contactor relay
a contactor relay operating without any intentional time delay

Note 1 to entry: Unless otherwise stated, a contactor relay is an instantaneous contactor relay.

[SOURCE: IEC 60050-441:1984, 441-14-36]

2.21.2
time-delay contactor relay

ac

ntactor relay with specified time-delay characteristics

Notel 1 to entry: The time-delay may be associated with energization (e-delay) or with de-energization {(d*delaly) or
both

Notel 2 to entry: A time-delay contactor relay may also incorporate instantaneous contact elements.

[SOJURCE: IEC 60050-441:1984, 441-14-37, modified — addition of a new Note 2 to entry.]
2213

poslition switch

a pllot switch the actuating system of which is operated by a mpving part of the machiine,
whgn this part reaches a predetermined position

[SOJURCE: IEC 60050-441:1984, 441-14-49]

221.4

programmer

a cqgntrol switch having a multiplicity of switching)elements which, after initiation, operates|in a
defined sequence

2202

manually operated control switches

Notel 1 to entry: Manually operated conirol switches are operated by manual control (see 2.4.4 of IEC 60947-
1:20p7).

2221

push-button

a control switch havingvan actuator intended to be operated by force exerted by a part of|the
human body, usually,;the finger or palm of the hand, and having stored energy (spring) return
[SOURCE: |IEC-60050-441:1984, 441-14-53]

2.22.2

pull-button

ac IItIUi bVVitbh :IaVilly all dbtudtul ;IItUIIu‘UuI tU IUU Upvlatcd by IIIGIIUG: pu“, clllL‘JI :IaVilly Dt red

ene

rgy (spring) return

2223
push-pull button
a control switch having an actuator intended to be operated by manual push and returned to

its i

nitial position by manual pull, or vice versa

Note 1 to entry: There are also «push-push» or «push-turn» or other combinations of buttons.

2224

rotary button
a combination of push-button type switching elements having an actuator operated by a
manual rotation (see also 2.2.2.15 t0 2.2.2.18 inclusive)
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EXAMPLE A selector switch.

Note 1 to entry: A rotary push-button may have more than two positions; it may or may not have a spring return.

2225

latched push-button

a push-button with spring return, but which remains in the actuated position until a latch is
released by a separate action

Note 1 to entry: The latching may be released by subsequent actuation (such as pushing, turning, etc.) of the
same or of an adjacent push-button or by the action of an electromagnet, etc.

2.212.6
locked push-button
a push-button which may be secured in one or more of its positions by a separate action

Notel 1 to entry:  The locking may be obtained by turning the button, by turning a key, by operatingja lever, etd

22p.7
keyloperated push-button
a puyish-button which can only be operated as long as a key remains inserted

Notel 1 to entry: Key withdrawal may be provided at any position.

22)2.8

time-delay push-button
a push-button the contacts of which return to the initial ‘position only after a pre-determined
interval of time following the release of the actuatingforce

2229

delayed action push-button
a ppsh-button in which the switching operation does not occur until after the force on|the
button has been maintained for a pre-determined interval of time

2.22.10
illuminated push-button
a push-button incorporating a signalling lamp in the button

22211

coviered push-button
a ppsh-button in which the button is protected against inadvertent operation by a lid ¢r a
cover

22212
shrpuded:push-button
a plush’button in which the button is protected against inadvertent operation in cerItain
directions

2.2.2.13
free push-button
a push-button in which the rotation of the actuator around its axis is not limited

2.2.2.14
guided push-button
a push-button in which the rotation of the actuator around its axis is prevented

Note 1 to entry: Examples of guided push-buttons: the actuators of which are keyed, square or rectangular, etc.
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2.2.2.15

rotary control switch

rotary switch

a control switch having an actuator intended to be operated by rotation

2.2.2.16
key-operated rotary switch
a rotary switch where a key is used as the actuator

Note 1 to entry: Key withdrawal may be provided at any position.

22217
limited movement rotary switch
a ragtary switch with a restricted angular movement of its actuator

22218
unidirectional movement rotary switch
a rgtary switch in which the actuating system allows rotation in one direction only

2.22.19
joy Istick
a control switch having an actuator consisting of a pin or stick'projecting essentially at a night
angle from the panel or enclosure when in one of its positions and intended to be operated by
angplar displacement

Notel1 to entry: A joy stick may have more than two positions associated with different directions of the
displlacement of the stick and operating the contact elements§ differently: such a joy stick is referred to as @ joy
stick| selector.

Notel 2 to entry:  The pin or stick may or may not have,a spring return.

2.22.20

wobble stick
a joy stick which operates all contact elements alike, whatever be the direction of|the
displacement

22p.21

foot switch

pedal

a cgntrol switch having‘an actuator intended to be operated by force exerted by a foot

[SOURCE: IEC60050-441:1984, 441-14-52, modified — insertion of "force exerted by".]

2.3 Parts of control switches

2.3
SWi bilillg etement
a switching element may be a semiconductor element (see 2.3.2) or a contact element
(see 2.3.3)

2.3.2

semiconductor element

an element designed to switch the current of an electric circuit by means of the controlled
conductivity of a semiconductor

2.3.3

contact element

<control switch> the parts, fixed and movable, conducting and insulating, of a control switch
necessary to close and open one single conducting path of a circuit
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Note 1 to entry: The contact element and the actuating system may form an indivisible unit, but frequently one or
more contact elements may be combined with one or more actuating system or systems. The actuating systems
may be different.

Note 2 to entry: Terms and definitions relating to various kinds of contact elements are given in 2.3.3.1 to
2.3.3.10 inclusive.

Note 3 to entry: This definition does not include control coils and magnet systems.

The following definitions refer to a single contact element of a control switch:

2.3.31
singiegap comtactetement

a cgntact element which opens or closes the conducting path of its circuit on one location\pnly

Notel 1 to entry:  See Figures 4 a) and 4 c).

2.33.2

doyble gap contact element
a contact element which opens or closes the conducting path of its circ@it’in two locationls in
series

Notel 1 to entry: See Figures 4 b), 4 d) and 4 e).

2.33.3

make-contact element

normally open

a cqntact element which closes a conducting path whenr the control switch is actuated

2334

break-contact element

normally closed

a cgntact element which opens a conducting path when the control switch is actuated

2.33.5

change-over contact elements
a cpntact element combination.which includes one make-contact element and one br¢ak-
confact element

Notel 1 to entry: See Figures™4 ¢), 4 d) and 4 e).

2.33.6

pulse-(fleeting) ‘contact element
flegting contactelement

a contact element which opens or closes a circuit for a part of the travel during the transition
of the actuator from one position to another

23837
electrically separated contact elements

contact elements belonging to the same control switch, but adequately insulated from each
other so that they can be connected into electrically separated circuits, which can be either
same polarity or opposite polarity

[SOURCE: IEC 60050-441:1984, 441-15-24, modified — supplemented by polarity statement]

2.3.3.8

independent-(snap} action contact element

snap action contact element

a contact element of a manual or automatic control device in which the velocity of contact
motion is substantially independent of the velocity of motion of the actuator
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2.3.3.9

dependent action contact element

a contact element of a manual or automatic control device in which the velocity of contact
motion depends on the velocity of motion of the actuator

2.3.3.10

contact unit

a contact element or contact element combination which can be combined with similar units
operated by a common actuating system

2.3.4
butfon
the [external end of the actuator of a push-button, to which the actuating force is applied

2341

flugh-button
a button which is substantially level with the adjacent fixed surrounding surface when in its
initial position and is below this surface when it is operated

2.34.2

recessed button
a byitton which is below the adjacent fixed surrounding surface in both its initial and operated
posj|tions

2.34.3

extended button
a bptton which protrudes above the adjacent fixed surrounding surface both in its initial
pos|tion and in its operated position

234.4
mushroom button
a bdtton, the protruding end of whichhas an enlarged diameter

2.3.
locating mechanism
<rofary switch> that part of.the actuating system which retains the actuator and/or the conftact
elements in their positions

1 to entry: Othef dévices (e.g.a push-button with two positions, or an emergency stop) can also have sych a

a devicé that limits the travel of a moving part

Note T 1o entry: An end stop may relate either to the actuator or to the contact element.
2.4 Operation of control switches
241 Operation of contactor relays

2411

e-delay

<contact element> a delay in the operation of a contact element of a contactor relay, following
the energization of the coil of the electromagnet of this contactor relay

EXAMPLE: Delay to close make-contacts (ON delay).

Note 1 to entry: The terms 'e-delay" and "d-delay" may be applied to any kind of contact elements (see 2.3.3).


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

- 24 - IEC 60947-5-1:2016 RLV © IEC 2016

241.2

d-delay

<contact element> a delay in the operation of a contact element of a contactor relay, following
the de-energization of the coil of the electromagnet of this contactor relay

EXAMPLE: Delay to open make-contacts (OFF delay)

Note 1 to entry: The terms 'e-delay" and "d-delay" may be applied to any kind of contact elements (see 2.3.3).

2413

fixed delay
<CO Itdbt Uiﬁlllcllt d dﬁidy ill t:lc upclatiuu Uf d bUIItabt UiGIIIUIIt Uf d bUIItdbtUl lciay, VVil;bh |S
not intended to be adjusted in value

241.4

adjustable delay
<cohtact element> a delay in the operation of a contact element of a contactor relay, whigh is
intehded to be adjusted to different values after the installation of the contactor relay

24p Operation of pilot switches

2421

actyating quantity
the |physical quantity, the value of which is decisive for th&. actuation or non-actuation pf a
pilof switch

24p.2
opdrating value
the value of the actuating quantity which is sufficient to cause a pilot switch to be actuated

24p.3

retyrn value
the |value of the actuating quantity\which has to be re-established in order to cause an
actyated pilot switch to return to its~position of rest

24p.4
differential value
the [difference between the operating value and the return value

243 Operation_of rotary switches

2431
definite position-(abbreviation+pesition) (of a rotary switch)

a positionsinto which the locating mechanism pulls the rotary switch and retains it as long as
the aefuating moment does not exceed a certain value

2.4.3.2

position of rest

a stable (definite) position into which the locating mechanism tends to move back and retain
the rotary switch by stored energy

2433

transit position

a (definite) position in which the locating mechanism produces an intended marked change in
the operating moment, but in which the actuator cannot remain by itself
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2434

biased position

a (definite) position of a rotary switch in which the actuator is pulled against a stop from which
it will return to a position of rest by means of stored energy (for example, by means of a

spring)

Note 1 to entry: During the transfer from a biased position to the adjacent position of rest, the rotary switch may
pass through one or more transit positions.

2.4.3.5
latched position

a bipsedposition im which the returm mechanism 15 hetd by a fatching arrangement |
Notel 1 to entry:  The latching arrangement may be released manually or otherwise.

2.413.6
locked position
a (definite) position in which a rotary switch is secured by separate action

Notel 1 to entry: The locking may be obtained by turning a key, operating a lever, ete.

24B.7

operating diagram
the [representation of the intended order in which the confact elements of a rotary switch
opefate as a result of actuation

244 Operation of mechanically operated conttol'switches

2.44.1
prettravel of the actuator
the maximum travel of the actuator which cauSes no travel of the contact elements

Notel 1 to entry: See Dimension a on Figure 2¢

2442
ovefr-travel of the actuator
the ftravel of the actuator after/all the contacts have reached their closed (open) position

2443

dirgct drive
a cpnnection betwegn actuator and contact element that excludes any pre-travel of|the
actyator

244.4
posiitive-drive
a cgnnection between actuator and contact element such that the force applied to the actuptor

is d rnr\fly transmitted to the contact element

2.4.45

limited drive

a connection between actuator and contact element that limits the force transmitted to the
contact element

24.4.6

minimum starting force

minimum starting moment

the smallest value of force (or moment) initiating the pre-travel of the actuator
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2447

minimum actuating force

minimum actuating moment

the minimum value of the force (or moment) to be applied to the actuator that will cause all
contacts to reach their closed (open) position

2.4.4.8

pre-travel of the contact element

the relative movement which occurs within the contact element before the contacts make
(break)

Notel 1 to entry: See Dimension b on Figure 2.

2.44.9

over-travel of the contact element
the |relative movement which occurs within the contact element after the.\contacts Hhave
rea¢hed the make (break) position

Notel 1 to entry: See Dimension d on Figure 2.

244.10

bounce time
for p contact which is closing/opening its circuit, time interval between the instant when|the
confact circuit first closes/opens and the instant when the circuit is finally closed/opened

[SOURCE:+EV-446-47-143 |IEC 60050-444:2002, 444-05204, modified — Figure 1 deleted]

3 |Classification

3.1| Contact elements
Contact elements may be classified asdollows:

a) |Utilization categories (see 4.49;
b) Electrical ratings based onCutilization categories (see Annex A).
c) One of the following form’letters (see Figure 4):

1) Form A — Single.gap make-contact element;

N

Form B — Single gap break-contact element;

=

)
)
) Form C <Single gap make-break three terminal change-over contact element;
) FormX\— Double gap make-contact element;

)

[¢]]

Ferm Y — Double gap break-contact element;
B)Form Z — Double gap make-break four terminal change-over contact element.

d) Other types not included in c).
NOTE 1 Regarding Figure 4e). the two moving contact elements are electrically separated (see 2.3.3.7).

NOTE 2 Distinction is made between make before break (overlap) change-over contact elements where the two
circuits are both closed for a part of the travel of the moving contacts from one position to the other, and break
before make (non-overlap) change-over contact elements where the two circuits are both open for a part of the
travel of the moving contacts from one position to the other. Unless otherwise stated, change-over contact
elements are break before make.

3.2 Control switches

Control switches may be classified according to the contact element and the nature of the
actuating system, e.g. push-buttons, form X.


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC 60947-5-1:2016 RLV © IEC 2016 - 27 -

3.3  Control circuit devices

Control circuit devices may be classified according to the control switch and the associated
control circuit equipment, e.g. push-buttons plus indicator lights.

3.4 Time delay switching elements

Distinction is made according to how the time delay of a switching element is achieved, e.g.
electrical delay, magnetic delay, mechanical delay, or pneumatic delay.

3.5 __Control switch mnllnfing

Thel control switch mounting may be classified by the mounting hole size, e.g. D12, D16, 22,
D3(d (see 6.3.1).

4 |Characteristics

4.1 Summary of characteristics
411 General

The| characteristics of control circuit devices and switching elements should be stated in|the
follgwing terms, where such terms are applicable:

e [ype of equipment (see 4.2);

e fated and limiting values for switching elements~see 4.3);
e ltilization categories of switching elements (see 4.4);

e pormal and abnormal load characteristics(see 4.3.6).

412 Operation of a control switch

The| principal application of a“eontrol switch is the switching of loads as indicated for|the
varipus utilization categories\in-Table 1.

Other applications, e.g.\the switching of tungsten filament lamps, small motors, etc., are|not
dealt with in detail inthis standard, but are mentioned in 4.3.6.2.

4.12.1 Normal conditions of use

The|l normaliuse of a control switch is to close, maintain and open circuits in accordance with
the [utilization category shown in Table 1. Also refer to Table 4.

4.1.2.2 Abnormal conditions of use

Abnormal conditions may arise, for example, when an electromagnet, although energized, has
failed to close. Refer to Table 5.

A control switch shall be able to break the current corresponding to such conditions of use.
4.2 Type of control circuit device or switching element
4.2.1 Kind of control circuit device

The kind of control circuit device shall be stated:
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e manual control switches, e.g. push-buttons, rotary switches, foot switches, etc.;

e electromagnetically operated control switches, either time delayed or instantaneous, e.g.
contactor relays;

e pilot switches, e.g. pressure switches, temperature sensitive switches (thermostats),
programmers, etc.;

e position switches;

e associated control equipment, e.g. indicator lights, etc.

4.2.2 Kind of switching elements

The| kind of switching elements shall be stated:

e huxiliary contacts of a switching device (e.g. contactor, circuit breaker, etc.) which are[not
Hedicated exclusively for use with the coil of that device;

e |nterlocking contacts of enclosure doors;
e fontrol circuit contacts of rotary switches;

e tontrol circuit contacts of overload relays.
4.283 Number of poles

Thel number of poles shall be stated.

4.24 Kind of current

Thel kind of current shall be stated:
Altgrnating current or direct current.

4.25 Interrupting medium

Thel interrupting medium shall be stated:
Air,|oil, gas, vacuum, etc.

4.216 Operating conditions
4.26.1 Method-of‘operation

Thel method of\Gperation shall be stated:

Manual, eteetromagnetic, pneumatic, electro-pneumatic.

4.216.2 Method of control

The method of control shall be stated:

e automatic;
e non-automatic;

e semi-automatic.
4.3 Rated and limiting values for switching elements
4.3.1 General

The rated values established for the switching elements of a control circuit device shall be
stated in accordance with 4.3.2 to 4.3.6 inclusive but it is not necessary to specify all the
values listed.
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2 Rated voltages (of a switching element)

2.1 General

A switching element is defined by the rated voltages described in 4.3.2.2 t0 4.3.2.4.

4.3.

2.2 Rated operational voltage (U,)

Subclause 4.3.1.1 of IEC 60947-1:2007 applies with the following additions:

For

three-phase circuits, U_ is stated as r.m.s. voltage between phases.

NOT
rated

NOT
very
rec
valu

4.3
Sub

4.3
Sub

4.3,
As

4.3.
Sub

4.3
Sub

4.3,
The]

4.3.

E-+ A switching elements—may can be assigned a number of combinations of rated operational yoltage
operational current.

E 2 Control switches dealt with in this standard are not normally intendedto' be use

low voltages and they may not be suitable for such a service. It is there
mmended to seek the advice of the manufacturer concerning any application with a
e of operational voltage, e.g. below 100 V a.c. or d.c.

2.3 Rated insulation voltage (U;)
clause 4.3.1.2 of IEC 60947-1:2007 applies.

2.4 Rated impulse withstand voltage (U;,,,)
clause 4.3.1.3 of IEC 60947-1:2007 applies.

3 Currents

vitching element is characterized by the{currents described in 4.3.3.1 to 4.3.3.3.

3.1 Conventional free air thermal current (/)

clause 4.3.2.1 of IEC 60947-12007 applies.

3.2 Conventional enclosed thermal current (/;,¢)

clause 4.3.2.2 of IEC*60947-1:2007 applies.

3.3 Rated. operational current (/)

first paragraph of 4.3.2.3 of IEC 60947-1:2007 applies.

4 Rated frequency

and

H at
fore
low

Subclause 4.3.3 of IEC 60947-1:2007 applies.

4.3.
4.3.
4.3.

5 Vacant

6 Normal and abnormal load characteristics

6.1 Rated making and breaking capacities and behaviour of switching elements

under normal conditions

A switching element shall comply with both requirements given in Table 4 corresponding to
the assigned utilization category and the requirements according to the rated operational
voltage.

NOTE-4+ For a switching element to which a utilization category is assigned, it is not necessary to specify
separately a making and breaking capacity.
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NOTE2 A switching element-used designated for the switching of small motors and tungsten
filament lamp loads shall be assigned a utilization category given in IEC 60947-4-1 and
comply with the appropriate corresponding requirements in that publication.

4.3.6.2 Making and breaking capacities under abnormal conditions

A switching element shall comply with the requirements given in Table 5 corresponding to the
assigned utilization category.

NOTE An example of an abnormal condition of use is one where the electromagnet does not operate and the
switching elements have to interrupt the making current.

4.3.)7 Short-circuit characteristics
4.3]7.1 Rated conditional short-circuit current

Subclause 4.3.6.4 of IEC 60947-1:2007 applies.

4.4| Utilization categories for switching elements

The| utilization categories as given in Table 1 are considered standard. Any other typeg of
application shall be based on agreement between manufacturer~and user, but information
givgn in the manufacturer's catalogue or tender may constitute'such an agreement.

Table 1 — Utilization categories for switching elements

K|nd of current Category Typical applications

Altefnating current |AC-12 Control of resistive loads and solid state loads with isolation by optocouplérs
AC-13 Control of solid statelleads with transformer isolation
AC-14 Control of smalhglectromagnetic loads (< 72 VA)
AC-15 Control of electromagnetic loads (> 72 VA)

Dirdct current DC-12 Control.of resistive loads and solid state loads with isolation by optocouplérs
DC-13 Cornitrol of electromagnets
DC-14 Control of electromagnetic loads having economy resistors in circuit

4.5| Vacant

4.6| Vacant

4.7| Vacant

4.8 Vacant

4.9 S!M:fr\hing nunrunlfogﬁ Vacant

4.10 Electrically separated contact elements
The manufacturer shall state whether the contact elements of a control circuit device are

electrically separated or not (see 2.3.3.7). Separated contact elements shall be assumed to
be opposite polarity unless otherwise stated by the manufacturer.

4.11 Actuating quantities for pilot switches

The operating value and return value of the actuating quantity are to be determined on
uniform rising values and normal falling values of the actuating quantity. Unless otherwise
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stated, the rate of change shall be regular and such that the operating (or return) value is
reached in not less than 10 s.

The operating value and the return value may both be fixed values, or one of them or both
may be adjustable (or the differential value may be adjustable).

Where appropriate, the manufacturer shall indicate a withstand value, either a maximum value
higher than the highest setting of the operating value or a minimum value lower than the
lowest setting of the return value. A withstand value implies no damage to the pilot switch or
no change in its characteristics.

4.12 Pilot switches having two or more contact elements

Piloft switches having two or more contact elements which are not individually adjustable may
have different operating and return values for each contact element.

A pilot switch having two or more contact elements which are individually adjusted is
congidered as a combination of pilot switches.

5 |Product information

5.1 Nature of information

Thel| following information shall be given by the manufacturer:

Identification

a) [The manufacturer's name or trade mark.

b) JA type designation or serial number that'makes it possible to get the relevant information
concerning the switching element (orithe entire control switch) from the manufacturer or
from his catalogue or by selectiorisffom Annex A.

c) [EC 60947-5-1 if the manufacturer claims compliance with this standard.
Baslic rated values and utilization

d) Rated operational voltages (see 4.3.2.2).

e) [Jtilization category and rated operational currents at the rated operational voltages of|the
control circuit deyice.

f) |Rated insulation voltage (see 4.3.2.3).
g) Rated impulse withstand voltage (see 4.3.2.4).
h) PBwitchingovervoltageif-applicable{see4-9) Vacant.

i) [RCode, in case of an enclosed control circuit device (see 5.1 and Annex C of IEC 60947-
TZ007/AMD T 20107,

j) Pollution degree (see 6.1.3.2).
k) Type and maximum ratings of short-circuit protective device (see 8.3.4.3).
I) Conditional short-circuit current-if-less-than1-000-A.

m) Suitability for isolation, where applicable, with the symbol-07-13-06 S00288 of
IEC 60617-7.

n) Indication of contact elements of same polarity.
o) Length of insulation to be removed before insertion of the conductor into the terminal.
p) For non-universal screwless terminals:

s” or "sol" for terminals declared for rigid-solid conductors;
"r" for terminals declared for rigid (solid and stranded) conductors;
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"f" for terminals declared for flexible conductors.
5.2 Marking
5.2.1 General

Marking of data under a) and b) of 5.1 is mandatory on the nameplate of the control circuit
device in order to permit the complete information to be obtained from the manufacturer.

Marking of data under n) of 5.1 shall be included on the nameplate of the control circuit
device in order to ensure proper wiring at installation.

Marking shall be indelible and easily legible, and shall not be placed on screws [and
remjovable washers.

Whenever space permits, data under ¢) to-n) m) and o) of 5.1 shall be dneluded on|the
nanmeplate, or on the control circuit device or otherwise in the manufacturer's publighed
literpture.

Thelindication r" or "f" for non-universal screwless termin@ls 'shall be marked on| the
devjce or, if the space available is not sufficient, on the smallesgpackage unit or in technjical
infoymation provided with the product.

5.2, Terminal identification and marking

Subclause 7.1.8.4 of IEC 60947-1:2007 applies, with“the additional requirements statef in
Annex M.

5.23 Functional markings

Actliators may be identified by symbols in the form of engravings. If a stop-button carries|any
synbol engraved or marked on the actuator, then this symbol shall be a circle or an pval
(sighifying the value zero). The symbgls circle or oval shall be used for stop-buttons only.

Lettlers or words may be used-where the space available is sufficient to ensure a clear
identification. In all other cases, identification markings shall be placed on permanent lapels
surfounding each actuator or closely adjacent to it.

Symbols shall be in.accordance with IEC 60417.

5.24 Emergency stop

Zeq

solde

and| eglour, background Colour and dlrectlon of unlatchmg for emergency stop devices ith

mectramicat Idlblllllg fomction stTatt be TT FCTOTUATTCE Wit 32 of

IEC 60947-5-5:1997/AMD2:2016.

5.2.5 Operating diagram
5.2.5.1 General

As rotary switches may have a multiplicity of contact elements and a multiplicity of actuator
positions, it is necessary that the manufacturer indicates the relationship between the
actuator positions and the associated contact element positions.

It is recommended that the relationship be given in the form of an operating diagram,
examples of which are shown in Figure 1 together with explanatory notes.
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5.2 Position indication and contact position

clause 7.1.6.1 of IEC 60947-1:2007/AMD1:2010 applies with the following addition:

The position indication shall be clear, and the associated text or symbols shall be indelible

and

5.2.

easily legible.

5.3 Terminal markings for operating diagrams

Terminal markings shall be clearly identifiable with respect to the operating diagram. See also

An

ex M

5.2,

For
cas

In
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If tw
indi

The]
the

5.3

Sub]

5.4
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6 Time delay markings

time-delay contactor relays, the markings shall include the value of the timé\delay in
b of a fixed delay and the range of time delay in the case of an adjustable delay.

he case of more than one time-delay contact element, the relative_delay between

nents that follow the first delay.

o or more contact elements have adjustable delays, it shall be indicated whether they
vidually adjustable or not.

manufacturer shall indicate, for each time-delay<contact element, the characteristic
delay, according to 2.4.1.1 or 2.4.1.2.

Instructions for installation, operation'and maintenance

clause 5.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.

Additional information

itional information necessary-for certain types of control circuit devices shall apq
brding to the relevant rules(of the appropriate Annexes J and K.

h additional information shall be supplied by the manufacturer and may be in the form
ng diagram or in thesinstruction sheet supplied with the control circuit device.

Normal sérvice, mounting and transport conditions

6.1.

ise 6. 9FEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following additions}

the

the

ration of each contact element and the following one may bé\indicated for conftact

are

ear

of a

3.2° Pollution degree

Unless otherwise stated by the manufacturer, a control circuit device is intended for instal-
lation under environmental conditions of pollution degree 3. However, other pollution degrees
may apply, depending upon the micro-environment.

6.3.

1 Mounting of single hole mounted devices

The single hole mounted push-buttons and indicator lights are located in a circular hole of the

pan

The

el, which may have a rectangular recess for a key.

dimensions are indicated in Table 2:
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Table 2 — Mounting hole diameter and
dimensions of the key recess (if any)

b Mounting hole Key recess (if any)
Size diameter, d Height, h Width, b
_ rmax = 0,8 mm mm mm mm
[
+0,5 +0,5 +0,2
D30 305 330 484
< +0,4 +0,4 +0,2
D22 22,3 0 241 0 3.2 0
1 N | S D16 16,2502 179102 17102
d +0,2 +0,2 +0,2
D12 121, 138 17%

6.3./1.1 Location of the key recess (if any)

The]

standardized position of the key is in the up position (12 o'cloek) and associated with

b dimension in Table 3.

6.3./1.2 Range of panel thickness

The

the

device, with or without the sealing gasket indicated by the manufacturer, shall be capable
of being mounted on any thickness of panel between\1) mm and 6 mm, if necessary by the
of packing piece(s) supplied for the purpose.

NOTE The sealing gasket is not standardized.

6.31.3 Grouping of devices

Whe

distances a between the mounting(centres in the same row and b between the centre ling|

the

n a number of devices of the sizes given in 6.3.1 are mounted in rows on a panel,

rows shall be not less than those given in Table 3, unless otherwise stated by

marnufacturer.

Table 3 — Preferred minimum distances
between centres of mounting holes

use

the
s of
the

Size a b

mm mm
D30 50 65
D22 30 50
Bt6 25 25
D12 20 20

Distances a and b may be interchanged.

These values are intended to guide development; however, when it is intended to mount
devices of different manufacture, the user shall establish the compatibility of the devices and
ensure the clearances and creepage distances are maintained when the devices are installed

and

connected.

NOTE Depending on design details, connections, labels, etc., some devices—may can be capable of being
mounted at distances less than those given in Table 3 in accordance with the indication of the manufacturer of the
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devices. On the other hand, certain types of devices-may can require distances greater than those given in Table

3.

7

7.1
7.1.

Constructional and performance requirements

Constructional requirements

1 General

Subclause 7.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies except for 7.1.2, 7.1.3,

7.1.

7,7.1.9 and 7.1.13, and with the following additions:

7.1,
7.1,

-—

2 Materials

2.1 General materials requirements

T
e
()

The]

clause 7.1.2.1 of IEC 60947-1:2007/AMD1:2010 applies with the-following addition:

cial attention shall be called to-flame-and humidity resisting qualities, and to the necegd
rotect certain insulating materials against humidity.

- pooul

R.2 of this standard applies insteadk of 7.1.2.2 of |EC 60947-1:2

D1:2010/AMD2:2014.

2.2 Glow-wire testing

suitability of materials used is verified by:

making tests on the equipmeng;_or

making tests on sections.takKen from the equipment; or

making tests on any parts of identical material having representative thickness; or
providing data from_the insulating material supplier fulfilling the requirements accordin
EC 60695-2-12.

suitability shal be determined with respect to resistance to abnormal heat and fire.
ufactureréshall indicate which methods, amongst a), b), ¢) and d) shall be used.

n identical material having representative cross-sections has already satisfied

sity

07/

g to

The

the
psts

requtirements of any of the tests of 8.2.1 of IEC 60947-1:2007/AMD1:2010, then those t

P~ |

A canant
neUU LLAA LAY IGPUUlU\J-

Tests on equipment shall be made by the glow-wire end-product test of IEC 60695-2-10 and

IEC

60695-2-11.

Tests shall be made according to 8.2.1.1.1 of IEC 60947-1:2007/AMD1:2010 with the
conditions given in Table 6.

NOTE For parts with a mass lower than 2 g and for small parts, as specified in IEC 60695-2-11, no other test is
required.

7.1.

23 Test based on flammability category

Subclause 7.1.2.3 of IEC 60947-1:2007/AMD1:2010 applies.
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7.1.3 Current-carrying parts and their connections

Current-carrying parts shall have the necessary mechanical strength and current-carrying
capacity for their intended use.

For electrical connections, no contact pressure shall be transmitted through insulating
material other than ceramic or other material with characteristics not less suitable, unless
there is sufficient resiliency in the metallic parts to compensate for any possible shrinkage or
yielding of the insulation material.

7.1.4—Clearances—and-creepage-distances

Eorlecontrol switches for which the manufacturer has declared a3 value of rated-im
o eoRtror—SWHenRes—+o cA—the a actdfe asS—Geciafreaa—vyade—o+atea

Subclause 7.1.4 of IEC 60947-1:2007/AMD2:2014 applies.

7153 Actuating force (or moment)

The| force (or moment) required to operate the actuator shall b€ compatible with the intended
application, taking into account the size of the actuator, ¢he type of enclosure or panel,|the
envlronment of the installation and the use for which it is intended.

7.1/5.4 Limitation of rotation (of @ rotary switch)

When actuators with limited or uhidirectional movement are used, they shall be fitted with
robyist means of limitation, capable of withstanding five times the actual maximum actuating
moment.

7.1/5.5 Emergency stop

The| actuator shall(preferably latch in the actuated position with the control contact open. This
latching shall be released by a separate action, e.g. by pulling, rotation, or by means of a Key.

NOTE Additional requirements for emergency stop devices with a latching function are given in IEC 60947-5-5%.

717 Conditions for control switches suitable for isolation

A control switch suitable for isolation shall be manually operated with a-pesitive direct opening
operation action (see Annex K) and shall comply with the isolating function in the open
position (see 2.1.19 and 7.1.7 of IEC 60947-1:2007/AMD1:2010/AMD2:2014).

The open position of a control switch suitable for isolation shall be a position in which the
switch can remain when no actuating force is applied.

In order to avoid unintentional reclosing, it shall be possible to prevent the operation of the
control switches suitable for isolation when the contact elements are in the open position.
This may be obtained by padlocking or by a latch which shall only be releasable by a special
tool or key.
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7.1.8 Terminals

The requirements of this subclause shall be verified by the tests of 8.2.4 of this standard.

7.1.14 Class Il control circuit devices

These devices shall not be provided with means for protective earthing (see IEC 61140).

For class Il control circuit devices insulated by encapsulation, see Annex F.

7.1 t5——Requirementsforcontrotdeviceswith-integraltty commected cabtes————
Sed Annex G.

7.2| Performance requirements

Subclauses 7.2.1.1 and 7.2.2 of IEC 60947-1:2007/AMD1:2010/AMD2:2014- apply with|the
follgwing additions:

7.21.2 Limits of operation of contactor relays

Thel limits of operation for contactor relays shall be in accordance with IEC 60947-4-1.

7.283 Dielectric properties

Subclause 7.2.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
addjtion.

For|Class Il control circuit devices insulated by encapsulation, see Annex F.

7.2,
7.2)

a)

4 Ability to make and break under normal and abnormal load conditions

4.1

Making and breaking capacities under normal conditions

Making and breaking capacities

The switching elements-shall be capable of making and breaking currents without fai
inder the conditions stated in Table 4, for the required utilization categories and
humber of operatingicycles indicated, under the conditions specified in 8.3.3.5.3.

Jure

the

NOTE In the Ufiited States of America and in Canada it is established that the switching elements are capablle of
making and Breaking currents without failure under the conditions stated for the electrical ratings basefl on
utilization categories (e.g. A600) stated in Table A.1 in Annex A. See Federal regulations and product standards.
b) WMaking and breaking capacities under abnormal conditions
ot i flure
under the conditions according to 8.3.3.5.4 and stated in Table 5, for the required
utilization categories and the number of operating cycles specified in Table 5.
7.24.2 Vacant
7.2.4.3 Durability

Subclause 7.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies with the following additions:

a) Mechanical durability

The mechanical durability of a control circuit device is verified, when needed, by a special
test conducted at the discretion of the manufacturer. Instructions for conducting this test
are given in Annex C.
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Electrical durability

The electrical durability of a control circuit device is verified, when needed, by a special
test conducted at the discretion of the manufacturer. Instructions for conducting this test
are given in Annex C.

7.2,

5 Conditional short-circuit current

The switching element shall withstand the stresses resulting from short-circuit currents under

the

7.2,
7.2.
Con
IEC

14
by t

Oth

7.2,

For
met

7.3
7.3.

Sub
stan

The
whi

The
volt
wor

Mai

Ger
inte

conditions specified in 8.3.4.

6—Switching-overvelitage Vacant

7 Additional requirements for control switches suitable for isolation

trol switches suitable for isolation shall be tested according t0)'8.3.3.4

imp
he manufacturer.

br additional requirements applicable to such control switches are \wnder consideration.

8 Maximum recovery time

equipment incorporating electronic circuits the maximumsrecovery time and the measu
hod shall be stated by the manufacturer.

Electromagnetic compatibility (EMC)

1 General

jdard with the following additions:

Ch it represents and shall begin¥a clean and new condition.

EMC tests shall be conducted at rated operational voltage U,, or if the rated operati
hge is given as a rahge, then the test shall be conducted at a voltage which represents|
5t case conditiony

htenance orteplacement of parts during or after a testing cycle is not permitted.

erallytwo environments A and B are defined. The products covered by this standard
hded for use in environment A.

of

60947-1:2007/AMD1:2010/AMD2:2014 with a value of test voltage as spécified in Table
bf IEC 60947-1:2007 corresponding to the rated impulse withstand voltage”U. .., declared

ring

clause 7.3.1 of IEC 60947-1:2007/AMB1:2010 applies—unless—otherwise—specified-inthis

control circuit device to be tgsted shall have all the essential design details of the {ype

bnal
the

are

Contactor relays incorporating electronic circuits shall follow the requirements of 8.3.2.2 of

IEC

7.3.

7.3.

60947-4-1:2009.

2 Immunity

2.1 Equipment not incorporating electronic circuits

Subclause 7.3.2.1 of IEC 60947-1:2007 applies.

7.3.

2.2 Equipment incorporating electronic circuits

Subclause 7.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.

Tests shall be made according to 8.4.
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7.3.2.3 Acceptance criteria

Tab

le7 gives acceptance criteria.

7.3.2.4 Electrostatic discharges

Req

uirements are stated in IEC 61000-4-2 and Table 8.

7.3.2.5 Radiated radio-frequency electromagnetic fields

Requirements are stated in IEC 61000-4-3 and Table 8.
If tHe worst case direction is known, then the test need only be performed in tha
Othgerwise, the electromagnetic field shall be facing to the device under test in th
perpendicular directions. N

DX
7.3]2.6 Electrical fast transients/bursts ,'\
Reduirements are stated in IEC 61000-4-4 and Table 8. b"\'

P
7.3R.7 Surges @
Reduirements are stated in IEC 61000-4-5 and Table 8. \<</C)
LN

7.32.8 Conducted disturbances induced by rad'Q-pequency fields

Red

7.3

Red

7.3,

Red

7.3,

Red

7.3
7.3,
Sub

2.9 Power-frequency magnetic fieldé:\

uirements are stated in IEC 61000-4-6 and Tal@ .
D

uirements are stated in IEC 61000-@s§d Table 8.

)
2.10 Voltage dips and inteléa&ions

>
uirements are stated in IE 1000-4-11 and Table 8.
N

2.11  Harmonics in-the supply
uirements are st@ in IEC 61000-4-13 and Table 8.
3 Emi

3.1 @uipment not incorporating electronic circuits

C@ 7.3.3.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.

tqlﬁecilion.
esmutyally

7.3.
7.3.

3.2 Equipment incorporating electronic circuits

3.21 Limits for high-frequency emissions

Control circuit devices including electronic circuits can generate continuous electromagnetic
disturbances.

Such emissions shall not exceed the limits given in CISPR 11 for environment A. These tests
are only required when the control and/or auxiliary circuits contain components with
fundamental switching frequencies greater than 9 kHz.



https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

-40 - IEC 60947-5-1:2016 RLV © IEC 2016

7.3.3.2.2 Limits for low-frequency emissions

Subclause 7.3.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.

NOTE These requirements are not applicable for devices that will not be connected to public mains.
7.3.3.2.3 Conditions during measurement

Each measurement shall be performed in defined and reproducible conditions.

Descriptions of the tests, test methods and set-ups are given in CISPR 11. Nevertheless,
somle modifications or additional information needed for the practical application of the\tests
are|given in this standard. \/

witHin the scope of IEC 61000-3-2 and IEC 61000-3-3, regarding low- frequen m|SS|on ghall

Control circuit devices which are intended to be powered by public mains su 5 therefore
alsq comply with the requirements of these standards.

Table 4 — Verification of making and breaking capacities of vﬁtf?nng elements
under normal conditions corresponding to the utlllzatg»‘categorles*)

>

Table 4a Table 4b
<
2) 2)
Ytiliz: Minimium Sequence, numberant
category | | ww, TV VTR A% fihe rate-of-operations
AG cos— Cycles Order” | Number|  Ra[e
cos %? {at 50 Hz per minute
Q| ereoHz)
ACH2 1 1 0.9 1 1 Q(\%,Le 2 + |50 6
Achs 2 1 0.65 | + 1\ [ 065 23) 2 [—40 Rapidliys)
ACH4 6 1+ | o3 1+ |4 | o3 23) 3 |—o990 60
Achs 10 1 0.3 ol ¢ 0.3 23 4 |5000 6
10—95
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lit;l;:;g:yn Make= Break? N(I)I:_Itrrr:;n Sequence;n::;\:)iz]:nd rate of
m, | v, i, | umu, P
AC cos ¢ cos ¢ Cycles Order No. ©
(at 50 Hz
or 60 Hz) 1 2 3 4
AC-12 1 1 0,9 1 1 0,9 2
AC-13 2 1 0,65 1 1 0,65 2b
50 10 990 5000
AC-14 6 1 0,3 1 1 0,3 2b A
Alc-15 10 1 0,3 1 1 0,3 2b O\/
N
bC To.05 To.05 Time '\Q
ms ms ms (Q
Dc-12 1 1 1 1 1 1 25 N7
DIC-13 1 1 6xP ¢ 1 1 6xPc To.95 50 ,\5?) 990 5 0p0
DIC-14 10 1 15 1 1 15 25b Qb'
£
Ig Rated operational current i Current to b@a)ade or broken
Ug Rated operational voltage U Voltag; @re make
P =|U, x I, Steady-state power consumption, in W Ty.95 Time togrbéoﬁ 95 % of the steady-state current
)
NOTE For the objective of the test see 8.3.3.5.3. </ O
A
a  For tolerances on test quantities, see 8.3.2.2.
b Both on-time values (for /__, . and for /, ) shall be at%s equal to 2 cycles (or 25 ms for DC-14).
¢ The value "6 x P" results from an empirical relationship which is found to represent most d.c. magnetic Idads
o an upper limit of P=50W, i.e. 6 x P = 300 Loads having power consumption greater than 50 W|are
hssumed to consist of smaller loads in parallel.\,
herefore, 300 ms is to be an upper value, i pective of the power.
For semiconductor switching devices the»@qmum time constant shall be 60 ms, i.e. T; 5= 180 ms (3 x fime
Constant). '

d  For all utilization categories the test’sguence shall be in the order given.
e [he rate for the test shall be: »\\()

U x 1,1, the test current 1, having been first set with the voltage at U,.

For Order No.2: a idly as possible whilst ensuring complete closing and opening of contacts.

For Order No 3G,O operating cycles per minute.

For Order N&> :’6 operating cycles per minute.

For Order No.1: 6 opegaga{; cycles per minute, which shall be made with the test voltage raised f

s
C)%O
&
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Table 5 — Verification of making and breaking capacities of switching elements
under abnormal conditions corresponding to the utilization categories®

Utilization Makea Break?2 Minimum Making and
category on-time breaking operation
1/1g U/Ug 1/1g U/Ug Number | Rate per
minute
AC cos ¢ cos ¢ Cycles
(at 50 Hz
or 60 Hz)
AC-12 - - - - - - - - ~
A¢-13 0P 10 1,1 0,65 1.1 1,1 0,65 2¢ 10 6
AC-14 6 1,1 0,7 6 1,1 0,7 2 10 6
AC-15 10 1,1 0,3 10 1,1 0,3 2 10 6
DC To.95 To.905 Time
ms ms ms
D[C-12 - - - - - - - - -
D¢-13¢d - - [P - +H - |6 PS - Fo 6N 40 - 6
D[C-14 10 1.1 15 10 1.1 15 257°¢c 10 6
I8 Iated operational current I Current to bg’made or broken
U, Rated operational voltage U Voltage before make
P =L, x I, Steady-state power consumption, in W To.95 Time to reach 95 % of the steady-state current

NOT|[E The abnormal condition is to simulate a blocked open electromagnet. See 8.3.3.5.4.

for tolerances on test quantities, see 8.3.2.2.

For semiconductor switching devices an overload protective device specified by the manufacturer shoul
sed to verify the abnormal conditions.

Both on-time values (for / and for /

make break) Shall*be at least equal to 2 cycles (or 25 ms for DC-14).

from-an-empirica\félationshi

from-an-empirical relationship whi

The test for DC-13 under\abnormal conditions is covered by the test under normal conditions.

Table 6 — Test conditions for glow-wire test

Part under test Test condition
Patft wiflr a mass lower than 2 g (see 3.14 of Test is not required @
|E C-66695-2-4426443
Part which is a small part according to 3.15 of Test is not required 2
IEC 60695-2-11:2014
Part which retains current-carrying parts in position Glow-wire test at a temperature of 750 °C
All other parts Glow-wire test at a temperature of 650 °C °

a

b

Alternative tests do not have to be conducted.

Glow wire temperature can be reduced to 550 °C if it can be demonstrated that the residual risk of fire is

acceptable.
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Table 7 — Acceptance criteria

Item

Acceptance criteria

(performance criteria during tests)

A

B

Cc

Overall performance

No noticeable changes of
the operating
characteristic.

Operating as intended 2

Temporary degradation or
loss of performance
which is

self-recoverable °

Temporary degradation or
loss of performance
which requires operator
intervention or system
reset.

Op Jlat;ull Uf d;ap:aya Glld :‘IU \;:‘IGIISCD tU v;o;b:c TUIIIPUIGIy v;o;b:c Shut dUVVII, rJUIIIIaIICIIt
sighalling components display information. changes or loss of loss of display or )
) ) information. information. \/
Only slight light or sound %
intensity fluctuation of the | Undesired optical or Unpermitted% ating
optical or audible signal audible signal. mode.

source, or slight
movement of characters
or slight change of
frequency of the audible
signal source.

4

o

N

Not self—T/ overable.

o
'\/

Inf
ang

rmation processing
sensing functions

Undisturbed
communication and data
interchange to external
devices remains within
the specification.

Temporarily disturbed

detected and is self-

recoverable. C)
&
,\\

<°

Q)D
communication, whic@

)
“Erroneous processing pf

information.

Undetected loss of dat
and/or information.

Errors in communicatign.

=]

Not self-recoverable.

The manufacturer shall state in his literature the operati
frequencies may cause malfunction.

The recovery time shall not exceed the maximum ti
power-on at the power supply terminals (maximun@e overy time, see 7.2.8).

%&)v\hich can be measured when the device is started

Q(@zquency and bandwidth where conducted rgddio

by
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Table 8 — Immunity tests

Type of test Basic standard Test level required Acceptance
criteria
Electrostatic discharge IEC 61000-4-2 8 kV / air discharge Bk
immunity test or 4 kV / contact discharge
Radiated radio-frequency IEC 61000-4-3 10 V/m A
electromagnetic field
immunity test
80 MHz to 1 GHz
Ragliated radio-frequency IEC 61000-4-3 3 V/im Q
eleftromagnetic field
imrhunity test Q}/
1,4{GHz to 2 GHz ©
Ragliated radio-frequency IEC 61000-4-3 1V/m Q A
eleftromagnetic field f]l
imrpunity test (Q"\
2 QHz to 2,7 GHz /\/
Eleftrical fast transient/burst | IEC 61000-4-4 2 KV / 5 kHz on p%?ﬁorts a Bk
imrphunity test (with b
cafacitive coupling clamp) TkV/5 ka_ nal ports
Suiflge immunity test IEC 61000-4-5 2 kV (lin arth) B
1,2/50 s - 8/20 ¢
(1.3/50 ps us) 1 kvp\@§to line)
Conducted disturbances IEC 61000-4-6 1Q«IV A
indliced by radiofrequency O
fielfs immunity test Q
(15p kHz to 80 MHz) g\\}\
Poyer frequency magnetic IEC 61000-4-8 Q\ 30 A/m A
fiell immunity test 9 ,{Q
Volkage dips immunity test " | IEC 61000-4-1 @ Class 2 & f Class 3 & f B k!
R\ 0 % during 0 % during
\O 0,5 cycle 0,5 cycle
C\)l‘ Class 2 & f Class 3¢ f B
C)\\ 0 % during 0 % during
. 1 cycle 1 cycle
S Class 29 | Class 3 9 c
C)() 70 % during 40 % during
25/30 cycles 10/12 cycles
Q_@ 70 % during
O 25/30 cycles
% 80 % during
O 250/300 cycles
Vo
Vollaaeinterruptions IEC 61000-4-11 Class 2° "9 | Class 3 19 c
[ ity test "
fmmunity tes 0 % during 0 % during
250/300 250/300 cycles
cycles
Immunity to harmonics in the | IEC 61000-4-13 No requirements |
supply
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a

b

e

Power port: the point at which a conductor or cable carrying the primary electrical power needed for
operation of the electronic circuit or the switching element or associated equipment is connected.

the

Signal port: the point at which a conductor or cable carrying information for transferring data or signals is

connected to the electronic circuit or the switching element.

Not applicable for extra-low voltage a.c. ports (£ 30 V) and extra-low voltage d.c. input/output ports (< 60
when the secondary circuits (isolated from the a.c. mains) are not subject to transient overvoltages.

Applicable only to equipment containing devices susceptible to power frequency magnetic fields.

V),

Class 2 applies to points of common coupling and in-plant points of common coupling in the industrial

environment in general.

Class 3 applies to in-plant couplings in industrial environment only. This class should be considered whe

na

major part ol the load Is 1ed through Converiers, welding machines are present, large motors are ireque
started or loads vary rapidly.

The manufacturer shall state the applicable class.

The given percentage means percentage of the rated operational voltage, e.g. 0 % means 0 V}
The value before the solidus (/) is for 50 Hz and the value behind is for 60 Hz tests.
Applicable for a.c. equipment only.

Requirements are under study for the future.

For keeping the functionality at the system level (e.g. automation or process)*the state of the switcH
element shall not change for more than 1 ms for d.c. devices or one half-cyele’ of supply frequency for
devices.

For devices with power consumption of more than 750 mW, the recavery/time of the switching element A
be longer than one half-cycle but shall be less than the maximum reeg8yéry time.

htly

ing
h.C.

hay

8.1
8.1
Sub

Tests

Kinds of test

B General

clause 8.1.1 of IEC 60947-1:2007-applies.

2 Type tests

TypEe tests are intended to(verify compliance of the designs of the control circuit devices

standard.

y comprise thesverification of:

temperature-rise (8.3.3.3);
dielectric properties (8.3.3.4);

making and breaking capacities of switching elements under normal conditions (8.3.3.5]

Wwith

3);

8.1.

making and breaking capacities of switching elements under abnormal condit

ons

(8.3.3.5.4);

performance under conditional short-circuit current (8.3.4);
constructional requirements (8.2);

degree of protection of enclosed control circuit devices (8.3.1).
EMC tests, where applicable (see 8.4).

3 Routine tests

Routine tests are the responsibility of the manufacturer and are usually limited to a
mechanical inspection and a verification of the mechanical operation.
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In certain cases specified in-Annexes—J-and-K Annex F, the inspection is supplemented by a

diel

ectric test.

When performed, the dielectric test is carried out according to 8.3.3.4 with the following
amendments: the required minimum duration of voltage application is reduced to about 1 s

and

the metal foil and external terminal connections are unnecessary.

Additional routine tests for the control switch or the control circuit device may be specified as
appropriate. A sampling plan may be accepted.

8.1r14 Sampling tests

Sampling tests shall be performed on time delay devices to verify the time delay of xahgge of
timeg delay as stated by the manufacturer.

NOTE Sampling tests for clearance verification, according to 8.3.3.4.3 of IEC 60947-1:2007 arg-under considera-
tion.

8.1)5 Special tests

Thejse tests are subject to agreement between manufacturer and user.

Thely comprise the verification of the durability (see Annex €).th cases where it is necesgary
to gbtain data needed for functional safety applications¢ teSts shall be made according to
Annex N.

Thel mechanical and electrical durability tests shall be performed with the actuator operated

by 4 machine that complies with the requirements;of 8.3.2.1.

In dqases where it is necessary to verify &nvironmental conditions of damp heat, salt n
vibrption and shock, the tests shall bg €onducted according to Annex Q of IEC 604
1:2007/AMD1:2010/AMD2:2014.

The| conditioning procedures and\the tests shall be conducted in the open position or in
unppwered state where power'Supply terminals are provided. After the test the device {
comply with the requirements\given in 7.2.1.2 or 7.1.5.3.

When auxiliary devicgs~are assembled to a main device their performance shall be teste

con

8.2

8.2,
8.2.
8.2.

unction with the Ymain device.

Compliance with constructional requirements

hist,
47-

the
hall

d in

1 Materials
1.1 Test of resistance to abnormal heat and fire
1.11 Glow-wire test (on equipment)

Subclause 8.2.1.1.1 of IEC 60947-1:2007 applies with the following addition:

The conditions specified in 7.1.2.2 of this document and Table 6 applies.

8.2.

1.1.2 Flammability, hot wire ignition and arc ignition tests (on materials)

Subclause 8.2.1.1.2 of IEC 60947-1:2007 applies.
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8.2.2 Equipment
Subclause 8.2.2 of IEC 60947-1:2007 applies.

8.2.3 Enclosures for equipment

Subclause 8.2.3 of IEC 60947-1:2007 applies.

8.24 Mechanical and electrical properties of terminals

8.2.41 General conditions for tests

Subclause 8.2.4.1 of IEC 60947-1:2007/AMD2:2014 applies. Q§
8.24.2 Tests of mechanical strength of terminals Q'\CO
Subclause 8.2.4.2 of IEC 60947-1:2007/ AMD1:2010 applies. ,\q/

8.24.3 Testing for damage to and accidental loosening of condﬂ@tors (flexion test

~—

Subclause 8.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies. %QQ)

8.24.4 Pull-out test \{</
Subclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 azl' .

8.24.5 Test for insertability of unprepared r@% copper conductors having the

maximum cross-section s\0\
Subclause 8.2.4.5 of IEC 60947-1 :2007/A|\@2010 applies.
S
8.24.7 Electrical performance 9\ rewless-type clamping units

If terminals are used which a[g?qualified according to IEC 60999-1 and the operj;ting
conflitions of the terminals in t vice are according to the operating conditions specified by
the Imanufacturer of the termi , then the test does not need to be performed.

NOTE 1 See Figure D.8 o@(’) 60947-1:2007/AMD1:2010 for an explanation of the parts of a connecting devige.

Subclause 8.2.4.7C§DIEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
chapges: .

— ['he tes ﬁ)e done on the connecting device equipped with the clamping units;
— [The Qﬁ» er of specimens shall be at least 8;

- I st shall be done as a single 8 test:

e Eight clamping units shall be tested to the declared voltage drop;

e If the number of failed clamping units does not exceed two, the test is considered
passed.

NOTE 2 See C.1.2.2 for a description of the single 8 test.

The insertion and disconnection of the conductors shall be made in accordance with the
manufacturer’s instructions.

A suitable test arrangement is shown in Figure 10. If the measurement points cannot be
positioned within 10 mm of the point of contact, the voltage difference between the ideal and
the actual measuring points shall be deducted from the voltage drop measured. This voltage
difference within the part of the conductor shall be determined with a suitable measurement
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method on one specimen at a stabilised temperature. The measurement methods and the
results shall be documented in the test report.

The

The

test current applied shall be according to Table 9.

voltage drop shall not exceed 15 mV.

The device sample may be provided with holes or equivalent arrangements which provide
measurement access points for the voltage drop on the terminal.

NOT]
(stra

8.2,

If t
con
the

Sub
cha

The

The

The

The

The
mea

E 3 Usually it is possible to equip products covered by this standard with many different types of
hded, solid, flexible...) which results in a sufficient number of tests for the same terminal.

4.8 Ageing test for screwless-type clamping units

Hitions of the terminals in the device are according to the operating conditions specifie
manufacturer of the terminals, then the test does not need to be perfarried.

clause 8.2.4.8 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 _applies with the folloy
hges:

test shall be done on the connecting device equipped with/the clamping units.
test current shall be according to Table 9.
maximum temperature for the temperature cyglés shall be 40°C.

maximum voltage drop shall not exceed\tfie smaller one of the following two values:

2,5 mV, or;
1,5 times the value measured after'the 24th cycle.

device sample may be prévided with holes or equivalent arrangements which pro
surement access points{gr’the voltage drop on the terminal.

8.2/5 Verification oftactuating force (or moment)

When required in(7;1.5.3, the minimum actuating force or moment shall be tested du

seq

8.2,

ence V of 8.3.1. The performance shall be as stated in 7.1.5.3.

6 Verification of limitation of rotation (of a rotary switch)

ires

brminals are used which are qualified according to IEC 60999-1 and)y\the operating

l by

ving

de

ring

test

Whendthis test is required in 7.1.5.4, it shall be tested during sequence VI of 8.3.1. The
sa rl hall t i ‘ o .

The operation moment shall be measured five times and the maximum value recorded. The
maximum moment value, multiplied by five, shall be applied to the actuator by forcing it

aga

inst the means of limitation. The moment shall be applied for 10 s.

The test is passed if the means of limitation has not moved, become loose or prevented the
actuator's normal operation.

8.2.

7 Conduit pull-out test, torque test and bending test with metallic conduits

Subclause 8.2.7 of IEC 60947-1:2007 applies.
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Performance

8.3.1 Test sequences

The

type and sequence of tests to be performed on representative samples are as follows.

— Test sequence | (sample No. 1)

Test No. 1 — Operating limits of contactor relays (8.3.3.2), if applicable

Test No. 2 — Temperature rise (8.3.3.3)

Test No. 3 — Dielectric properties (8.3.3.4)

Th

Morn

reqliest of the-manufacturer. However, the tests shall be conducted in the sequence giver

eac

NOT

est No. 4 — Mechanical and electrical properties of terminals (8.2.4-ef1EC-60947-1.)
est sequence Il (sample No. 2)

est No. 1 — Making and breaking capacities of switching elements under nofmal

onditions (8.3.3.5.3)
est No. 2 — Dielectric verification (8.3.3.5.6 b))
est sequence Ill (sample No. 3)

est No. 1 — Making and breaking capacities of switching elements under abnoj
onditions (8.3.3.5.4)

est No. 2 — Dielectric verification (8.3.3.5.6 b))

est sequence IV (sample No. 4)

est No. 1 — Performance under conditional short-circuit current (8.3.4)
est No. 2 — Dielectric verification (8.3.3.5.6 b))

est sequence V (sample No. 5)

est No. 1 — Degree of protection of enclosed control circuit devices (Annex (
EC 60947-1:2007/AMD2:2014)

est No. 2 — Verification of actuationsforce or moment (8.2.5)
est sequence VI (sample No. 6)

est No. 1 — Measurement of'clearances and creepage distances, if applicable (7.1.
EC 60947-1:2007/AMD2:2044)

est No. 2 — Verification of limitation of rotation of a rotary switch (8.2.6).

re shall be no failurein any of the above tests.

e than one test-sequence or all test sequences may be conducted on one sample at

h sample~above.

E Forclass Il control circuit devices insulated by encapsulation, additional samples

reqliired (see Annex F).

mal

of

4of‘

the
for

are

For control circuit devices with integrally connected cables, one additional sample is required
(see Annex G).

8.3.
8.3.

2 General test conditions

21 General requirements

Subclause 8.3.2.1 of IEC 60947-1:2007/AMD2:2014 applies with the following addition:

The tests shall be performed with the actuator operated by a machine complying with the
requirements of 8.3.2.1 a) for linear movement or, for a rotary switch, in accordance with

8.3.

2.1b)or8.3.2.1c).
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a) For push-buttons and/or related control switches the operating machine shall apply the
actuating force (or moment) to the actuator in the direction of its motion.

The force (or moment) or the travel of the operating machine shall comply with one of the
following conditions according to the manufacturer's instructions:

the maximum force (or moment) exerted on the actuator shall not exceed 1,5 times the
force (or moment) required for maximum over-travel of the contact element(s);

the cover-travel of the contact elements shall be between 50 % and 80 % of the over-

travel inherent in the design of the contact elements.

Fosed—positior{or—Ate Versar or ot teast At the momentm time when the switchi

ing
bperation occurs, the velocity of the operating machine, measured where it touches|the
bctuator, shall be between 0,05 m/s and 0,15 m/s unless otherwise declargd by |the
manufacturer in the test report.

The mechanical connection between the operating machine and the actuator shall haye a
sufficient free play (lost motion) to avoid the operating machine impeding the free mation
pf the actuator away from it.

b) For switches fully rotary in both directions, one operating cycle comprises either one fully
clockwise operation of the actuator or one fully anticlockwise opération of the actugtor.
However, in this case approximately three-quarters of the total\number of operating cygles
shall be made in the clockwise direction, followed by the remainder in the anticlockwise
direction. The angular velocity shall be between 0,5 to’,*~revolution per second un|ess
ptherwise declared by the manufacturer in the test report

c) For limited movement rotary switches, operation shalvbe at a speed of 1 to 4 revolutjons
per second unless otherwise declared by the magtfacturer in the test report.

8.32.2 Test quantities

Subclause 8.3.2.2 of IEC 60947-1:2007/AMD2:2014 applies except for 8.3.2.2.3.

8.32.3 Evaluation of test results

The| condition of the control circuitrdevice after each test shall be checked by the verificatjons

applicable to each test.

A cpntrol circuit device is ‘deemed to have met the requirements of this standard if it me¢ets

the requirements of each test and/or test sequence as applicable.

8.32.4 Test reports

Subclause 8.3.2:4 of IEC 60947-1:2007 applies.

8.3.3 Performance under no-load, normal load and abnormal load conditions

8.3.31__ QOperation

Subclause 8.3.3.1 of IEC 60947-1:2007 applies.

8.3.3.2 Operating limits of contactor relays

The operating limits of contactor relays shall be in accordance with the standard applicable to
contactors (see IEC 60947-4-1).

8.3.3.3 Temperature rise

Subclause 8.3.3.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
addition:
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All switching elements of the control circuit device shall be tested. All switching elements that
may be simultaneously closed shall be tested together. However, switching elements forming
an integral part of an actuating system in such a manner that the elements cannot remain in
the closed position are exempt from this test.

NOTE

itien- The fact that a control circuit device can have several positions in
which switching elements are in their closed position can lead to the execution of several tests.

The minimum length of each temporary connection, from terminal to terminal, shall be 1 m.

8.334 Dielectric properties

Subclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the folowing
addjtion.

For|Class Il control circuit devices insulated by encapsulation, see Annex F.

8.3.3.4.1 Type tests

Subclause 8.3.3.4.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014~applies with the following
addjtion.

Add, after the second paragraph of 3) c):

The control circuit device shall be capable of withstanding the test voltage applied as follows:

e Dpetween live parts of the switching element and’ parts of the control switch intended t¢ be
parthed;

e Dpetween live parts of the switching element and surfaces of the control switch likely t¢ be
ouched in service, conductive or made conductive by a metal foil;

e Dpetween live parts belonging to ele¢trically separated switching elements.
8.3.3.5 Making and breaking‘capacities
8.313.5.1 General

Teslts for verification of making and breaking capacities shall be made according to|the
gengral test requirements stated in 8.3.2.1.

8.3.3.5.2 Test circuits and connections

Tests shall\be carried out on a single-pole element or on one pole of a multi-pole deyice
proyided-that all pole elements are identical in construction and operation.

Ad' 4 4 s ] rs HA | ot o £ 4l H'Y ] H'S ] +lo. 1
JacentTcontact— erements—are—constaered—to—De—oTthe—oPPosStte—Porartty—tress—omerwise

stated by the manufacturer.

Change-over contacts of forms C and Za are of the same polarity and change-over contacts of
form Zb are of the opposite polarity.

Single-pole elements or contact elements in a multi-pole device stated as the same polarity
shall be connected in accordance with the circuit shown in Figure 5. Any adjacent contact
elements not being tested shall not be connected.

Change-over contacts of forms C and Za shall be subject to separate tests in the normally
open and normally closed positions connected in accordance with Figure 5.
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Contact elements of the opposite polarity shall be connected in accordance with the circuit
shown in Figure 6. Adjacent contact elements of the opposite polarity not being tested shall
be jointly connected to the supply, as shown.

Change-over contacts of form Zb shall be subject to separate tests in the normally open and
normally closed positions but with both terminals of the opposite position being connected to
the supply, as shown in Figure 6, for an adjacent contact of opposite polarity.

If the make and break operations require different values, the circuit shown in Figure 7 shall
represent load Lq in Figures 5 and 6.

Forla.c. tests:

The load shall be an air-cored inductor in series with a resistor, if needed, t6-obtain|the
specified power factor. The inductor shall be shunted by a resistor taking 3-% of the fotal
bower consumed (see Figure 7).

NOTE In the United States of America and in Canada both air-core loads and iron-core IQads are used.
For|d.c. tests:

o obtain the specified steady-state current the test current shall increase from zero to| the
steady-state value within the limits shown in Figure 9. For)guidance, an example of an
ron-cored load is shown in Annex B.

Test voltage and test current shall be in accordance’ with Tables 4 and 5. The test cifcuit
applied shall be stated in the test report.

8.3.3.5.3 Making and breaking capacities.of switching elements under normal
conditions

Thel| tests are intended to verify that the control circuit device is capable of performing its
intended duty according to the utilizatien“category.

With the load set in accordance with Table 4, the 6 050 operating cycles shall be carried|out
in the following sequence:
e b0 operations at 10 s intervals with the voltage set at 1,1 Ug;

e [0 operations as ‘frapidly as possible whilst ensuring complete closing and opening of
contacts;

e D90 operationsat 1 s intervals;

e b 000 operations at 10 s intervals (or at a shorter interval determined by |the
manufactdrer).

¢n‘the cons

truction of the device is such that rapid cycling is not possible, for example
7';'7 ;' con S TE—C otratt vivaNe -AAA'k v aS 'S S 8—C tee

a v ars—otr—a a a 3 eV Wi”

For auxiliary contacts of a switching device, for example contactor, circuit-breaker, the number
of operating cycles shall be the same as that required for the verification of the conventional
operational performance capability of the switching device (see appropriate product standard).

8.3.3.54 Making and breaking capacities of switching elements under abnormal
conditions

The test is intended to verify that the control circuit device is capable of making and breaking
currents associated with electromagnetic loads. Load values, together with the sequence of
operations shall be in accordance with Table 5.
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3.5.5 Vacant
3.5.6 Results to be obtained

following criteria shall be met entirely:

a) During the tests of 8.3.3.5.3 and 8.3.3.5.4 there shall be no electrical or mechanical

failures, no contact welding or prolonged arcing, and the fuses shall not blow.

b) After the test of 8.3.3.5.3 and 8.3.3.5.4 the device shall withstand the power-frequency

test voltage of 2 Ug, but not less than 1 000 V, applied as specified in 8.3.3.4.1.

8.3.
8.3.
The]

8.3.
The]

4 Performance under conditional short-circuit current
4.1 General conditions for short-circuit tests

switching element shall be in a new and clean condition, mounted as in service:

4.2 Test procedure

switching element may be operated several times before the test, at no load or at

curfent not exceeding the rated current.

A ¢

corflesponding to the closed position of the switching element{under test.

The]
(SC
sho

The]
sha

The]
orr
The]

For

contact element to be tested shall be in series<with the short-circuit protective de
PD), the load impedance, and a separate swjtching device in a single-phase circui
wn in Figure 8. The test quantities shall be in-accordance with 8.3.4.3.

test is performed by making the current(with the separate making switch and the cur|
| be maintained until the SCPD operates.

test shall be performed three times on the same contact element, the SCPD being r¢

actual time interval shall be(stated in the test report.

change-over contact elements, the above test shall be made separately on both

normally closed and nofmally open contacts.

NOT]
tests

d.

A s¢parate control circuit device may be used for each contact element.

8.3,

4.3 Test circuit and test quantities

E  For control switches with both two terminals and change-over contact elements, both types-should-b¢

any

ontact element with two terminals shall be tested with jthe actuator in the position

vice
as

rent

pset

bplaced after each test. The time interval between the tests shall be not less than 3 min.

the

are

The switching element shall be connected in series with the short-circuit protective device of
type and rating stated by the manufacturer; it shall also be in series with the switching device

inte

nded to close the circuit.

The test circuit load impedance shall be an air-cored inductor in series with a resistor,
adjusted to a prospective current of 1 000 A, or—a—higher another value if stated by the
manufacturer but not less than 100 A, at a power factor of between 0,5 and 0,7 and at the

rated operational voltage.-No-parallel-damping-load-shall-be-added- The open circuit voltage

shall be 1,1 times the maximum rated operational voltage of the switching element.

The switching element shall be connected in the circuit using 1 m total length of cable
corresponding to the operational current of the switching element.
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8.3.4.4 Condition of the switching element after the test
The following criteria shall be met entirely:

a) After the short-circuit test it shall be possible to open the switching elements by the
normal actuating system.

b) After the test the device shall withstand the power-frequency voltage of 2 Ug but not less
than 1 000 V applied as specified in 8.3.3.4.1.

8.4 Tests for EMC

8.4/ General A

Control circuit devices having only passive components are not required to be teste(Q~

Subclauses 8.3.2.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 ang.llg'% 3.24 | of
IEC|60947-1:2007/AMD1:2010 apply with the following additions:

— [ontrol circuit devices intended to be mounted in a hole of a pan )\sﬁﬁhll be mounted |jn a
hole which is located in the center of a grounded square metal pla§§

Control circuit devices intended to be mounted on surfaces@ standard rails shal| be
mounted directly on the grounded square metal plate or oncl) standard rail which is fixed
bn the grounded square metal plate.

Control circuit devices intended to be mounted in asSs\\nated metal enclosures shal| be
mounted in the grounded metal enclosure with the sthallest dimension available or on|the
jrounded square metal plate, whichever configu@n yields the worst results.

— [The dimension of the square metal pIate\s%ll be (300 + 50) mm and the thickrless

1.5:>% mm. \)
— |f not required otherwise by horizonta &@mdard the connecting leads shall be 20 L f
he length of the connecting leads is r than 2 m, the length has to be stated in the test

report.

— For control circuit devices not ha%ing integral cables, the type of cable or wire used ghall
be specified by the manufact and recorded in the test report.

— [The test sample shall be.iny'the ON-status or in the OFF-status, whichever is the wofse.
he tested state shall be fecorded in the test report.

Hesign, and usi the same type of components, tests may be performed| on

— Where a range sca‘fghtrol circuit devices are made according to the same principle fand
'epresentative@ ples.

8.4 |mm@3§

8.42.1 %@ectrostatic discharges
The s%yshall be performed accordmg to IEC 61000 4 2 and 7.3.2.4, and shall be repeated 10

time ; CEIT PUISES:

8.4.2.2 Radiated radio-frequency electromagnetic fields

The test shall be performed according to IEC 61000-4-3 and 7.3.2.5.

8.4.2.3 Electrical fast transients/bursts

The test shall be performed according to IEC 61000-4-4 and 7.3.2.6, with all the connecting
leads placed in the capacitive coupling clamp.

NOTE The capacitive coupling is the preferred test method because it simulates the disturbances present during
normal application as a result of parallel wires.
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8.4.2.4 Surges

The test shall be conducted using the methods of IEC 61000-4-5. Capacitive coupling shall be
preferred.

The surges shall be applied:

a) between terminals intended to be connected to the power supply;

b) between each output terminal and each terminal intended to be connected to the power
supply.

~—~

Thel| test voltage values are those of Table 8 but shall not exceed the correspondi {
valye(s) given by the manufacturer following 7.2.3 of IEC 60947-1:2007/AMD1:2010Q§,

imp

The] repetition rate shall be one surge per minute, with the number of pu%é’s('obemg five
pos|tive and five negative.
'\

8.4[2.5 Conducted disturbances induced by radio-frequency fie d$0,
The] test shall be performed according to IEC 61000-4-6 and 7.3.2.

©

8.42.6 Power-frequency magnetic fields C)
The] test shall be performed according to IEC 61000-4-8 agd .3.2.9.

8.42.7 Voltage dips and interruptions QQ

The] test shall be performed according to IEC 61 -4-11 and 7.3.2.10.

R

8.42.8 Harmonics in the supply \‘g\g

Tes| levels are under consideration. .\Q,

8.43 Emission \O
o5

Thel test shall be performect%b%)ording to CISPR 11, group 1, class A, and 7.3.3.

Thefse limits are given@ control circuit devices exclusively built for an industrial environnient
(enyironment A). C)

When they ar; ﬁended to be used in an environment B (low-voltage public networks such as
donjestic, ercial and light industrial locations/installations), the devices shall comply
with the t levels for environment B or the notice according to 5.3 of IEC 60947-
1:2( 0&/ 2:2014 shall be included in the instructions for use.

8.4.4 Test results and test report

The test results shall be documented in a comprehensive test report. The test report shall
present the objective, the results and all relevant information of the tests. The test report shall
define the control circuit device under test, including the layout of the connecting leads and if
applicable the necessary auxiliary equipment. Any deviation from the test plan shall be
mentioned.

NOTE The contents of the test plan are given in the corresponding horizontal standard (see IEC 61000 series).
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Table 9 — Test values for electrical performance
and ageing test of screwless-type clamping units

Test current
Conductor size
A
mm?2
for minimum cross-section for maximum cross-section

0,2 1

0,34 2

0,5 3

0,75 6 :

I, or [l _declared for the pr

1.0 3 th OF lthe K/
1,5 12 '\@

2,5 20 q/Q

4,0 25 N -
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Position of rest of the actuator

Actuator

Corftact element

b+q¢+d Total travel of the contact element

atfh+c+d+e) Total travel of the actuator
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8l

d.

End stop
a Ladtath
Lad o

U

AT VNI

\
l @ﬂu ”

Position of rest Position at the.end of

S Eme—
of the contact element the over-travelof the
contact element

Hre-travel of the actuator
Hre-travel of the contact element
Nlinimum value required to give adequate contact gap

Qver-travel of the contact element

NOTE Because of a possible resilient connection between-the actuator and the contact element (for exan
see Figure 3), the over-travel of the actuator-may canvexceed the over-travel of the contact element

Iéngth e.

Figure 2 — Operation of push-buttons

_o— End stop applied to the actuator

NS

AN

2

0000

contact element

IEC

hple,
by a

W22
i

- -

IEC

Figure 3 — Difference e between the over-travel of the actuator
and that of the contact element
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Figure No. Figure Symbols Forms Description
—_— A
4 Note 1 Single gap contact element with two
a) terminals
J¥ B
Note 1
— _ - X
b Note 1 Double gap contact element'with two
) ! ! terminals
J\ Y
Note 1
— _’f/_ c Change-over, single gap, contact
4c) element with three terminals
Note 1
H Change-over, double gap, contact
Za element with four terminals
4d) Note — The contacts are of the same
j t polarity
Jﬁ& Change-over, double gap, contact
de) | 7b element with four terminals
| (The two moving contacts are
| electrically separated)
- Note — Multiple electricaly separated
contact configurations are also
covered by Zb

NOTE 1 Symbols according to IEC 60617.

Figure 4 — Examples of contact elements (schematic sketches)

IEC
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Metal enclosure

Sunnhy

Contacts-of-same-potarity-not PPy
electrically separated e
~ or ——
[ Ly | D B
IEC
| oad according to Figure 7
Fuse or isolation measurement device
Contact element (NO or NC)
Figure 5 — Test circuits for multi-pole control switches —
Contacts of same polarity, not electrically separated
Metal enclosure
f ]
| sY s'ﬁi SYI 7& |
Contacts of opposite polarity Supply . ‘
and electrically separated l S e S
M S o | g —
[ L | U F
IEC

| oad‘\according to Figure 7
Fuse or isolation measurement device

Contact element (NO or NC)

Figure 6 — Test circuits for multi-pole control switches -
Contacts of opposite polarity, and electrically separated
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Tost cireul

Commutating contact

Make current Break current
for example: |"| r'l for example:
10ercos-0=0,3 RLJ nLJ le.cos® =03

L [:I L [] Rs |:] Formula for Rg caleulation
Rs = 33,312 (!

-cos @)
le cos @

IEC

Figure 7 — Load L details for test conditions requiring different values
of make and break current and/or power factor (time constant)

Fault current
limiting resistor
Metal enclosure

NOTI

Make switch
* Notg
. —
Prospective current 1 000 A N
Power factor 0,5-0,7 (or as
specified by the manufacturer) Switch under test
SCPD as specified by Fusible elen

the manufacturer

sts

Figure 8 — Test circuit, conditional short-circuit current (see 8.3.4.2)

ent

IEC
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% To95 = 108
To,95
40 Toos = 6xP for P<50W
To,95 = 300ms for P 350W
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(0,5)
20 40 60 80 100 % To,95
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Figure 9 — Current/time limits for d.c. testloads (see 8.3.3.5.4)

Clamping ;
Current carrying part force Wire
Lﬁ«— !
|
<10 <10 . .
- > > Measuring point B
Measuring peint A
@

IEC

Figure 10 — Voltage drop measurement at contact
point of the clamping unit or terminal
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Annex A
(normative)

Electrical ratings based on utilization categories
(see 3.1)

Table A.1 — Examples of contact rating designation based on utilization categories

Conven-
tional
. Utilizatio | enclosed . s 4o
Dégigna- Rated operational current /, (A) VA rating
: n thermal r e
tion 1) at rated operational voltage Ug VA
category | current
'the
A

Alternative current 120 V 240V 380V 480 V 500 V 600 V M B
A150 AC-15 10 6 - - - - — 7 200 720
A300 AC-15 10 6 3 - - - e 7 200 720
AB00 AC-15 10 6 3 1,9 1,5 1,4 1,2 7 200 720
Bl150 AC-15 5 3 - - - - - 3 600 340
Bi300 AC-15 5 3 1,5 3 600 340
Bl600 AC-15 5 3 1,5 0,95 0,75 0,72 0,6 3 600 340
d150 AC-15 2,5 1,5 - - = - - 1 800 140
g300 AC-15 2,5 1,5 0,75 - - - - 1 800 180
ge600 AC-15 2,5 1,5 0,75 0,47 0,375 0,35 0,3 1 800 180
D150 AC-14 1,0 0,6 - - - - - 432 72
D300 AC-14 1,0 0,6 0,3 - - - - 432 72
E[150 AC-14 0,5 0,3 = - - - - 216 36

Direct current 125V 250 V 400 V 500 V 600 V
NI150 DC-13 10 2,2 - - - - 275 275
N300 DC-13 10 2;2 1,1 - - - 275 275
N600 DC-13 10 2,2 1,1 0,63 0,55 0,4 275 275
P[150 DC-13 5 1,1 - - - - 138 138
P300 DC-13 5 1,1 0,55 - - - 138 138
P600 DC-13 5 1,1 0,55 0,31 0,27 0,2 138 138
Q150 DC-13 2,5 0,55 - - - - 69 69
Q300 DC-13 2,5 0,55 0,27 - - - 69 69
Q600 DC-13 2,5 0,55 0,27 0,15 0,13 0,1 69 69

150 DC-13 1.0 022 — = — = 28 28
R300 DC-13 1,0 0,22 0,11 - - - 28 28

M = make
B = break

NOTE 1) The letter stands for the conventional enclosed thermal current and identifies (a.c. or d.c.): for example
B means 5 A a.c. The rated insulation voltage U; is at least equal to the number after the letter.

NOTE 2) The rated operational current /g (A), the rated operational voltage Ug (V) and the break apparent power
B (VA) are correlated by the formula B = Ug - /.
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Table A.2 — Examples of semiconductors switching element ratings
for 50 Hz and/or 60 Hz 1)

Switching Rated Rated make current Minimum Maximum
element rating operational A operational OFF-state
current /, current current

Designation A AC15 AC14 AC13 AC12 A mA

SA 10 100 60 20 10 0,1 15

SB 5 50 30 10 5 0,1 15

SC 2 20 12 4 2 0,05 10

SD 1 10 6 1 0,05 10

SE 0,5 5 3 1 0,5 0,01 10

SF 0,25 2,5 1,5 0,5 0,25 0,01 5

SG 0,1 1 0,6 0,2 0,1 0,01 3

") The rated operational voltage shall be specified by the manufacturer.

Table A.3 — Examples of semiconductors switching elemeht ratings for d.c. 1)

Swlitching element rating | Rated operational current Rated make,current Maximum
I A OFF-state current
Designation A DC14 | bC13 DC12 mA
SN 10 100 10 10 5
SP 5 50 5 5 4
SQ 2 20 2 2 4
SR 1 10 1 1 2
SS 0,5 5 0,5 0,5 2
ST 0,25 2,5 0,25 0,25 1
SuU 0,1 1 0,1 0,1 0,4
SV 0,05 0,5 0,05 0,05 0,2

") The rated operational voltage-shall be specified by the manufacturer.
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Annex B
(normative)

Example of inductive test loads for d.c. contacts

General

The direct current inductive loads found in control circuits are usually electromagnetically
driven relays, contactors and solenoids with solid iron loads rated 50 W or less. The influence

of these loads on the contacts of the control circuit device is determined by the stored engrgy

of the inductor which, in turn, is related to the average rate of rise of the current in

indy

It h
cha

B.2

The]
con

The]
long
25,4
resi
101
mag
inte
hold
the

Ac

curent in the coil, when enetgized at the test voltage, is adjusted to the value specified in

Tab

The

its full value within the limits shown in Figure 9. If the current curve falls below the minin|

timg
limi

ctor or to the charging time of the inductor.

Bs been empirically determined that inductive loads up to 50 W almost.'always hay
rging time (T g5) to 95 % of their full current value of 6 ms per watt or less,

Construction

following inductive test loads may be used to approximaté the loads imposed u
acts used in d.c. control circuits:

magnetic circuit consists of two solid steel cores, 44,5 mm in diameter and 158,7
., which are fastened by screws at ~each end to solid steel yag

stance of between 13,3 and 19,9 uQ/cm. (Cold-finished low carbon steels such as
D, 1015, 1018 or 116 equivalent meet thiskrequirement.) At one end of each core, a 1
netic spacer having a thickness adjustable to between 0,127 mm and 0,762 mn|
Frposed between the end of the core and the yoke. Non-magnetic screws shall be use
the yoke at the end having the non=magnetic spacer, and steel screws shall be use
other end.

il having the winding characteristics shown in Figure B.1 surrounds one of the cores.

le B.1 by means of a series resistor.

thickness of the/spacer is adjusted so that the coil current builds up from zero to 95 9

limit, the cross section of the iron yoke is increased and if it falls above the maxin
the cross_section is reduced.

the

pon

mm
kes

L mm x 63,5 mm x 152,4 mm on 101,6 mm centres (see Figure B.1). The steel has a

IS
on-
N is
d to
d at

The
the

o of
num
num
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Two brass spacers & 44,5
Two yokes one between each core

25,4x63,6x152,4 and yoke

Two hexagonal head brass ED]
cap screws M12 x 44,5 long

| / \
| |
| |
|
Ly \ L
R [ _—
Lo [ [ [ ~ )
L_J h | L_J | |
i | I |
| | |
‘ | | |
Two cores, —— | | | |
@ 44,5 x 158,7 long ! i | |
!
| l ; Coil :
| | | |
| | | |
| l | I
' i | |
r+a | | rta I I
! | lo—___ 1 : 1 L _ J
1 ll i ¥
| |
| rl
L1 Py
Two hexagonal head steel 1 -
cap screws M12 x 44,5 long jj ttj:r
A 101,6 ]
IEC

Dimensions in millimetres

Figure B.1 — Construction of load for d.c. contacts

Table B.1 — DC loads

Coil construction

Test voltage Numpber of turns Wire size Approximate Current limit Wattage at tpst
coil resistance with series voltage
resistor
\Y mm?2 Q A w
125 7 000 0,52 74 1,1 138
250 14 000 0,26 295 0,55 138
600 33 400 0,10 1680 0,20 120
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Annex C
(normative)

Special tests — Durability tests

General

A Durability declaration

bility, the value shall correspond to the special tests described respectively in €22van

E  Both durability types apply to the complete control circuit device.

h durability types are expressed as a number of operating cycles (see'C.2.1 and/or C.3

preferred numbers of operating cycles declared for any Aype of durability are
wing: 0,01 - 0,03-0,1-0,3-1-3-10 - 30 or 100 millions:

2 Test procedures

2.1 General

Every test shall be performed under the general ‘eonditions stated in 8.3.2.1, and at a

equ
rea
mar

The]
dou

The]

NOT
two
stati

used.

CA

al or higher than that declared by the manufacturer. The moving parts of the device s
h their maximum operating positions in."both directions, as recommended by
ufacturer.

test results are verified by statistical analysis according to the single 8 (see C.1.2.2
ble 3 (see C.1.2.3) test methods:

manufacturer may declare mechanical durability based on experience with similar des

E The single 8 or double’3 test methods are both given in IEC 60410 (see Tables X-C-2 and X-D-2). T
ests have been chosen \with the objective of testing a limited number of control circuit devices on the s
btical characteristics((acceptance level: 10 %). Other methods providing the 10 % acceptance level-may c3

2.2 Single 8 test

Eiglt coniralCircuit devices shall be tested to the declared number of operating cycles.

If thevaumber of failed devices does not exceed two, the test is considered passed.

the
ical
d/or

the

rate
hall
the

) or

gn.

hese
ame
n be

C.1.2.3 Double 3 test

Three control circuit devices shall be tested to the declared number of operating cycles.

The test is considered passed if there is no failure, and failed if there is more than one failure.
Should there be only one failure, then three additional control circuit devices are tested to the
declared number of operating cycles and providing there is no additional failure, the test is
considered passed.
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Cc.1.3 Failure criteria

During the tests described in C.2.2 and C.3.2, there shall be no electrical and/or mechanical
failures. Following the tests, the switching element shall pass the dielectric test of 8.3.3.4 with
a rated test voltage equal to 2 Ug with a minimum of 1 000 V.

C.2 Mechanical durability

cC.21 General

operating cycles which will be attained or exceeded by 90 % of all devices tested without

Th1 mechanical durability ot a control circuit device IS defined as the number ot no—:Load
rep

ir or replacement of any part.

C.2|2 Test procedures

Teslts are carried out according to C.1.2.

Durlng the test, periodically the contacts shall be checked at any voltage and current,
selgcted by the manufacturer, and there shall be no failure (see C(\3).

C.3| Electrical durability

C.3{1 General

Thel| electrical durability of a control circuit device is defined as the number of on-load
opefating cycles which will be attained or exceeded by 90 % of all devices tested, without
repair or replacement of any part.

C.3|2 Test procedures
C.3|2.1 General

Eleg¢trical durability tests are catried out by operating the device under the conditions defined
in Tlable C.1, in accordance-with C.3.2.2 for a.c. or with C.3.2.3 for d.c.

Eadh mechanical operating cycle shall include an interruption of test current.

Thel ON-duration,_ of current shall be not more than 50 % and not less than 10 % of an
opefating cyclexlIf the test circuit shown in Figure C.1 is used, the ON-duration of current at
ten times lgshall not cause overheating.

Alternafively these tests may be performed on the actual load for which the control switch is
intepded.
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Table C.1 — Making and breaking conditions for electrical durability

Kind of current Utilization Make Break
category
Alternating AC-15 / u cos ¢ / u cos ¢
10 /g U, 0,71 le Ug 0,41
Direct?) DC-13 / U To.95 / U To.95
le Ug 6 x P3) Ig Ug 6 x P3)
I Rated operational current | Current to be made or broken
UL Rated operational voltage U Voltage
P|= U, x I, Steady-state power consumption, in W Too5 Time to reach 95 % of the steady-state-currgnt,

in milliseconds

1)

2)

3)

The power-factors indicated are conventional values and apply only to the test circuits whigh simulate
electrical characteristics of coil circuits. It should be noted that, for circuits with powersfactor 0,4, sh
Fesistors are used in the test circuit to simulate the damping effect on the eddy currentNosses of the ac
electromagnet.

For d.c. electromagnetic loads provided with switching devices introducing anpeconomy resistor, the ra
pperational current shall be at least equal to the maximum value of the inrush €urfent.

The value "6 x P" results from an empirical relationship which is found to represent most d.c. magnetic Ig
ko an upper limit of P = 50 W, i.e. 6 x P = 300 ms. Loads having powér ¢onsumption greater than 50 W
pssumed to consist of smaller loads in parallel. Therefore, 300 ms isdo bé an upper value, irrespective of|
power.

the
unt
tual

ted

lads
are
the

C.3
The]

If th
sim

The]

C.3
Cird

2.2 AC tests
circuit to be used shall be as shown in Figure C.1 below, comprising

A making circuit, consisting of an air*cored inductor, in series with a resistor, havin
power factor of 0,7 and drawing a cufrent of 10 /;

h breaking circuit, consisting of -an air-cored inductor in series with a resistor, the w
being in parallel with a resistoriin which flows about 3 % of the breaking current /g, so
he total power factor be of'Q,4.

e contact element has_a bounce time less than 3 ms, the test may be made with
plified circuit shownqin Figure C.2.

test report shall record which test circuit has been used.

2.3 DC tests

uitsto\be used shall consist of:

g a

nole
that

the

a)

nvair-cored inductor in series with a resistor

A resistor shall be connected across the complete test circuit to simulate the damping due
to eddy currents; the resistance value shall be such that 1 % of the test current will pass
through this resistor; or,

b) an iron-cored inductor, in series with a resistor, if required, to obtain a duration Tg g5 as

indicated in Table C.1.

It shall be verified, by oscillograms, that the time to reach 95 % of the steady-state current is
equal to the value given in Table C.1 £ 10 %, and the time to reach 63 % of the steady-state
current is one-third of the value given in Table C.1 + 20 %.
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Device under test
le
10 Ie cos ¢ =~ 0,4

3

|00'§I

le
cos ¢ = 0,4

Device under test }

il

Figure C.1 — Normal circuit

(see C.3.2.2)

| S|
et—

|J- |003A
'

IEC

Figure.C.2 — Simplified circuit
(see C.3.2.2)
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Rated insulation voltage U, Clearances Creepage distances
mm mm
\V2 L-L L-A a b
U< 60 2 3 2 3
60—<—U— 250 3 5 3 4
250 < 114__ 400 4 6 4 6
400 < Ll 500 a8 2 a8 10
L 4
500<—U - 690 6 8 8
A\l
v
690 < U, < 750 ¢c.a 10 14 10 14
(;\
N
750 < U, < 1000 ¢ca 14 20 14 L 20
( a4
NOT] 1 Thae valuee in Tahla D1 annly ta tha atmacnharic canditinne ac cnaeifiod in 8 103 FEor more sdvera
NOTE+—The—values—in—Table-DA-applyto-the—almospheric—condilions—as—speecified-in-6-1 .,J’. For-more-sqver

a3 -or
= f
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Annex D

Vacant
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Annex E
(normative)

Items subject to agreement between manufacturer and user

NOTE For the purpose of this annex:
e "agreement" is used in a very wide sense.

e "user"includes testing stations.

Annex.J of IEC 60947-1:2007 applies _as far as cavered by clauses and of this standard _with
the [following additions:

Glause or subclause Item
number of this standard

5.2)5 Relationship between the positions of the actuator of rotary switches-and
the associated contact element positions in the operating diagram.(indication
by the manufacturer)

5.216 Characteristics of the delay of time-delay contact elements with adjustable delay of
contactors relays (indication by manufacturer)

K.6]1.1 Choice of connecting conductors for position switches) with direct opening action

8.3[1 Test sequences made on one sample only (at the, manufacturer's request)

8.34.3 Conditional short-circuit current test:

— adjustment of the test circuit if the prespective current is different from 1 000( A
(to be specified by the manufactuter)

— power factor of the test circuitiless than 0,5 (with the manufacturer's consent
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Annex F
(normative)

Class Il control circuit devices insulated by encapsulation
Requirements and tests

NOTE The numbering of this annex is based on the numbering of the document.

F.1 General
Thig annex specifies constructional requirements and tests for class Il control circuit_dev
or parts of devices in which insulation of class Il according to IEC 61140 is achieved
encppsulation.

All mon-encapsulated parts shall have clearances and creepage distances-deuble-toe two ti

thog

F.2

For

F.2]

enciapsulation

pro
insu

F.2,

embedding

pro
moly
con

F.2,
pot
emfk

e specified in 7.1.4.

Terms and definitions
the purposes of this annex, the following terms and definitions apply.

1

ess by which all components, conductors and-ends of integral cables are encased ir
lating compound by suitable means such as embedding or potting

1.1

ess of completely encasing electrical*device(s) by pouring a compound over it (them)

the

F.5

Id, and removing the encased\device(s) from the mould after solidification of
pound

1.2

ing

edding process in which the mould remains attached to the encased electrical device({
12

pound

ces
by

nes

an

in a
the

~

p

und

oS

ambient temperature range stated in 6.1.1 of IEC 60947-1:2007/AMD2:2014

Marking

Control devices according to this annex shall be marked with the following symbol

o]

This symbol is 60417-5172.
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F.7 Instructional and functional requirements

F.71 Choice of compound

The compound shall be chosen so that the encapsulated control devices comply with the tests
defined in F.8.

F.7.2 Adhesion of the compound

The adhesion of the compound shall be sufficient to prevent the ingress of moisture between

the ~e@ 5 ed—p a¥a

port

Con

ion of the cable if any.

npliance shall be verified by tests of F.8.1.2.5 and F.8.1.2.2.

/ Moulding if any

/ Compound

Cable

\ Voltage application points
for dielectric tests

Encapsuled parts (F.8.1.2.1 and F.8.1.2.6)

IEC

Figure F.1™= Insulation by encapsulation

ated

F.7)3 Dielectric properties

Subclause 7.2.3 applies with the following changes.

For|the verification-of/the impulse withstand voltage, the test voltage U, shall be the next
higher category of ‘the maximum rated operational voltage in the first column of Table H.{l of
IEC|60947-1:2007 for the stated overvoltage category.

For|the ~erification of the power frequency withstand voltage, the test voltage shall be|the
sun) of the voltage stated in Table 12A of IEC 60947-1:2007/AMD2:2014 plus 1 000 V.

F.8 Tests

F.8.1 Kind of tests

F.8.1.1 General

Subclause 8.1.1 of IEC 60947-1:2007 applies.

F.8.1.2 Type test

The following sequence of 6 tests shall be applied to each of 3 samples in the specified order.
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1.2.1 Dielectric tests in new conditions

Subclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the exception
that the values of voltages shall be applied between the stripped joined ends of the cable or
the shorted terminals and any point of the surface (or metallic foil on the surface) of the
encapsulated device (see Figure F.1). No breakdown of the insulation shall occur.

F.8.

1.2.2 Cable tests (if applicable)

Control circuit devices provided with integrally connected cables shall comply with require-
ments of Annex G.

F.8

Tes|

1.2.3 Rapid change of temperature test

t Na shall be performed in accordance with IEC 60068-2-14 with the following.vValues:

T and Ty are the minimum and the maximum temperatures stated in F.2.3

Tra
Nun

Exp

Aftg

F.8

The

Thr
axis

The]

nsition time t,: 2 min to 3 min
nber of cycles: 5
osure time f4: 3h

r the test no visible damage shall be observed3

1.2.4 Impact test

test is performed as follows (see Figure F.2). The sample is placed on a rigid support.

e impacts of 0,5 J shall be applied near the centre of the largest surface or the lon
(for cylindrical shape) of the encapsulated device.

impacts are provided by dropping a:steel ball of 0,25 kg from a height of 0,20 m.

®/ Steel ball

H | Sample under test

| / —

7 Support %

IEC

Figure F.2 — Test apparatus

pest

The support is considered sufficiently rigid if its displacement under the impact energy is
lower than 0,1 mm.

After test no visible damage shall be observed4.

3 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.

4 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.
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F.8.1.2.5 Damp heat, cyclic
The test Db shall be performed according to IEC 60068-2-30 with the following values:

Upper temperature: 55 °C

Number of cycles: 6

The test report shall state which variant is applied: variant 1 or variant 2.

After the test no visible damage shall be observed>.

F.8]1.2.6 Dielectric test after stresses

Follpwing Test F.8.1.2.5, the dielectric properties shall be checked by repeating tests
spefified in 8.3.3.4 with the test voltage of power-frequency withstand voltage being apglied
for  s.

The] results to be obtained shall be as stated in 8.3.3.4 with the addition that the leakiage
current shall not exceed 2 mA at 1,1 U,.

F.8]1.3 Routine tests

Subclause 8.1.3 applies but the dielectric test is mandatory:.

5 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.
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Annex G
(normative)

Additional requirements for control circuit devices
with integrally connected cables

NOTE The numbering of this annex is based on the numbering of the document.

G.1

Thig annex gives additional requirements applying to control circuit devices with integ

con

Thel cable integrally connected to such control circuit devices is not considered(replaceabls

the
the

G.2 Terms and definitions

For

G.2

cablle connected control circuit device

con
equ

G.2

cabjle entrance sealing means

sea
cab

G.2

cablle anchorage
means to relieve mechanical’stress from the cable termination so as to prevent damage to
elegtrical connection between the device and the cable

G.7| Constructional and performance requirements

G.7
G.7

Theontrofl circuit device shall be provided with 1lexible cable of appropriate voltage, cur

and

General

016

hected cables for electrical connection to other equipment and/or to the power saurce.

cable anchorage and the cable entrance seal.

the purposes of this annex, the following terms and definitions apply.

1

rol circuit devices having integrally connected“leads for electrical connection to o
Ipment and/or to the power source

2

ing means between the cable and device enclosure providing the required protection f
e abrasion and which may providerequired sealing of enclosure and cable anchorage

3

1 Constructional requirements

11 Cable material

ally

e by

user. This annex states the constructional and performance requirements’ for the cable,

ther

rom

the

temperature rating and environmental condition.

NOTE The length of cable provided-may can be specified in the relevant product standard.

G.7

1.2 Cable anchorage

ent

The cable anchorage shall be such that a force being applied to the cable is not transmitted to
electrical connections integral to the device.

Movement of the cable into or out of the control circuit device shall not cause damage to the

cab

le connection or internal parts of the device.
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G.7.1.3 Cable entrance sealing means

A sealing means shall be provided at the cable entrance to the control circuit device suitable
for the degree of protection specified for the device (see Annex C of IEC 60947-
1:2007/AMD1:2010/AMD2:2014).

NOTE The sealing means-may can be inherent in the device encapsulation.
G.7.2 Performance requirements

The cable and the cable entrance sealing means shall be capable of withstanding the tests
givgmimG-8:

G.§ Tests

G.8}1 General
The| purpose of these tests is to ensure integrity of the cable anchoragevduring handling jand

instpllation. Once installed, the control circuit device and cable should be fixed relative to
each other.

G.8|2 Type tests
G.8{2.1 General

Thel| following sequence of four tests shall be perfortmed on a representative sample in|the
spetified order.

G.8[{2.2 Pull-out test

The| cable shall be subjected to a steady, pull along the axis of the cable entry, applied to|the
insylating jacket of the cable for a duratian of 1 min.

Subclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 applies.

Thal null force-shall be 160-Nrfor o cable diameter-areater than - or eausal to-8 mm  The lnull
HRepUh—ofrce—Shiat—Be—op-iNtoFr—a—-GcabeGaamneter—greaterthan—-oregta—to—o-Rh—RepuH
forcke for-cable diametersof less than 8 mm shall be of the value (in N) of 20 timeslthe
roFge—or—cabtie—aiameter s or+1esS—+thah—o—Shar—bPe—ortheVade—{Hh—)—or—==o—HmesShe

In dases when cables consist of more than one conductor the pulling force is determined by
mulfiplying the.oulling force for a single conductor by the number of conductors in the caple.
The]l maximymi{pulling force shall not exceed 160 N.

EXAMPLE )A cable has three conductors, each with a cross section of 0,5 mm2 From I|EC 60947-
1:20p7MXMD1:2010 Table 5, the pulling force for one conductor is 20 N. Therefore the pulling force for the cafjle is

G.8.2.3 Torque test
The cable shall be subjected to a torque of 0,1 N-m or limited to the value giving an angle of

torque of 360°. The torque shall be applied clockwise for 1 min and then counter-clockwise for
1 min, to the cable at a distance of 100 mm from the control circuit device entrance.

G.8.2.4 Push test

The push force shall be applied along the axis of the cable as close as possible to the cable
entrance.

The force is increased slowly to 20 N. The force shall be applied for 1 min for each time and
with 1 min pause between applications.
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After the tests, no visible damage of the cable entrance sealing means and no displacement
of the cable shall be observed.

G.8.2.5 Bend test
The cable shall be loaded and bent in the following manner:

a) suspend a 3 kg mass by attaching it to the cable, 1 m from the cable entrance and with
the axis of the cable entrance vertical;

b) tilt the control circuit device 90° to cause a 90° bend in the cable, maintaining that position

for 1 min-
St—r—

c) [ilt the control circuit device 90° in the opposite direction relative to vertical so as to cJuse
n opposite 90° bend in the cable, maintaining the position for a duration of 1 mins

G.8]3 Results to be obtained

There shall be no damage to the cable, cable sealing means, cable entrance-or the electfical
conhecting means of the control circuit device. This will be verified by visual examination jand
verification of compliance with the stated IP designation.
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Annex H
(normative)

Additional requirements for semiconductor
switching elements for control circuit devices

NOTE The numbering of this annex is based on the numbering of the document.

H.1 General

H-11—Scope

Thig annex applies to control circuit devices with semiconductor switching ,eléments| for
controlling, signalling, interlocking, etc. switchgear and controlgear. These devices shall also
comply with the relevant requirements of this standard.

g —Olleet

The| object of this annex is to state additional requirements for) semiconductor switching
elements which are not contained in this standard.

H.2l Terms and definitions

In addition to this standard, the following terms and_definitions apply.

H.2|1

volfage drop

Uy

the | voltage measured across the ., semiconductor switching element when carrying |the
operational current under specified conditions

H.2|2

minimum operational current

Im

the [current that is necessary to maintain ON-state conduction of the semiconductor switching
element

H.2{3

OFFE-state current

II'

the [current which flows through the load circuit when the switching element is in the QFF-
state

H.3 Classification

H.3.1 Semiconductor switching elements

Seminconductor switching elements may be classified as follows:

1)
2)

Utilization categories (see 4.4 and H.4.2).

Electrical ratings based on utilization categories (see Annex A).
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Characteristics

1 Rated voltage

H.4.1.1 Rated operational voltage (U,)

Sub

clause 4.3.2.2 applies.

H.4.1.2 Operational voltage

Thefmmmmmmmmwww ' it s a
range it shall include all the tolerances of U, and shall be designated Ug. The relationghip

bet

H.4

The]

app,
give

veen U, and Ug is shown in Figure H.1.

U

e min e max

Rated operational voltage (U,)

Ug

U,

Uemin-15% e max + 10 %

IEC

Figure H.1 — Relationship between U, and Ug

2  Utilization categories

utilization categories given in Table{t are considered standard. Any other type

n in the manufacturer's catalogue.@b tender may constitute such an agreement.

016

5 of

ication shall be based on an agreement between manufacturer and user, but information

ving

H.5 Product information

Natlre of information

Thel| following information shall be given by the manufacturer: 5.1 applies with the folloy
addjtions:

Baslic rated(values and utilization

a) Moltage drop (see H.7.1.1)

b) nimum nppmfinnal current (qpp H7A1 9)

c) OFF-state current (see H.7.1.3)

d) Making and breaking capacities (see H.7.2.1)

e) Conditional short-circuit current (see H.7.3)

f) Electromagnetic compatibility, EMC (see H.7.4)

H.7 Constructional and performance requirements

H.7.1 Performance requirements

Subclause 7.2 applies with the following additions:
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H.7.1.1 Voltage drop (Uy)

The voltage drop, measured across the switching element in the conductive mode, shall be
stated by the manufacturer and verified according to H.8.2.

H.7.1.2 Minimum operational current (/)

This shall be stated by the manufacturer and verified according to H.8.3.

NOTE In Tables A.2 and A.3 the minimum operational currents are specified for the ratings shown.

H.7{1.3 OFF-state current (/)

Thel maximum current (/) which flows through the load in the OFF-state shall“bg in
accprdance with the values given in Tables A.2 and A.3, unless otherwise speCified in|the
relejvant product standard. The OFF-state current shall be verified according toH.8.4.

H.7|12  Ability to make under abnormal and normal conditions
H.7|2.1 Making and breaking capacities
Sed 4.3.6.

H.7|3 Conditional short-circuit current

Thel switching element shall withstand the stresses resulting from short-circuit currents under
the [conditions specified in H.8.6.

H.7|{4 Electromagnetic compatibility (EMC)
Subclause 7.3-ef1EC-60947-1 applies.

H.8| Tests

H.8|1 Type tests
Subclause 8.1.2 applies with’/the following additions:

a) |Moltage drop (see-H:8.2)

b) |OFF-state current (see H.8.4)

c) Making and‘breaking capacities (see H.8.5)

d) Performance under short-circuit current conditions (H.8.6)
e) Merification of electromagnetic compatibility (see H.8.7)

f) [Impdlse voltage withstand test (see 8.3.3.4)

H.8.2 Voltage drop (Uy)

The voltage drop is measured across the active output of the switching element in
the ON state and carrying the current range of /, and /, at an ambient temperature of 23 °C *
5 °C and at the rated frequency. The measurement is performed with the circuit in Figure H.2,
with the switch S closed. The loads shall be resistive and R, is adjusted to obtain the test
current with the supply voltage U,.

The measured voltage drop shall not exceed the value specified in H.7.1.1.


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

- 86 — IEC 60947-5-1:2016 RLV © IEC 2016

R4 = Resistive load
R, = Resistive load
G) V = High impedance voltmeter, 0,2 MQ/V

A = Ammeter
S = Switch

r.m.s. for a.c.
averageford c

IEC

Figure H.2 — Example of test circuit for the verification of voltage drop, minimum
operational current and OFF-state current.(see H.8.2, H.8.3 and H.8.4)

H.813 Minimum operational current (/)

Figure H.2. With supply voltage (U,), the switch open and the switching element in ON-state
confuction, the resistive load R, is adjusted to obtain the current /,,. The measured value
shall be according to H.7.1.2.

The| test is performed with the switching element connected to a test circuit showE in

H.814 OFF-state current (/)
With the circuit in Figure H.2;and the S switch closed, the load R, is adjusted to obtain|the
ratgd operational current (k) when the highest supply voltage (U,) is connected to the cirguit.

Thel switching element is then turned off and the OFF-state current is measured. The curfent
shall be according to-K7.1.3.

H.8{5 Making'and breaking capacities

Subclause 8.3.3.5 applies.

H.8|6 Performance under short-circuit current conditions

H.8.6.1 Test circuit and test procedure

A new switching element shall be mounted as in service, in free air, and connected to the test
circuit using a 2 m total length cable suitable for the operational current of the switching
element (see Figure H.3).

The short-circuit protective device (SCPD) shall be of the type and rating stated by the
manufacturer. This SCPD shall be omitted if the switching element is integrally protected
against short circuit.

The loads, R and L are so selected that the current flowing through the switching element is
equal to its rated operational current at the rated operational voltage (U,) and at the power
factor or Ty g5 time constant stated in Table 5 or in Table H.3. The supply S shall be adjusted

| to a prospective short-circuit current of 1 000 A,—unless—otherwise—specified-in—the produect
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standard or another value if stated by the manufacturer but not less than 100 A (see 8.3.4.3),
at the rated operational voltage (Ug). The supply circuit shall have air-cored reactors
connected in series with resistors to provide a power factor of 0,5 to 0,7. No damping load
shall be added parallel with the reactors. The open circuit voltage shall be 1,1 times the
maximum rated operational voltage of the switching element.

Prospective short-circuit
current

o — \o \ R//J
* \ |

The]

/ SCPD
Switching

Supply element #'

S under test SC switch

IEC

Figure H.3 — Short-circuit testing (see H:8.6.1)

test shall be performed three times by randomly closing'the "SC" switch. The test cur

is

Aftdr each test the SCPD shall be replaced or reset. Ahe interval between each of the th

test
rep

rent

aintained until the SCPD operates or in the case of self-protecting elements, for 30 min.

shall be not less than 3 min. The actual time<between tests shall be stated in the
rt.

6.2 Condition of the switching element after the test

clause 8.3.4.4 applies.

7 Verification of electromagnetic compatibility

71 General

ree
test

Sub

The

clause 8.4.1 applies with the following addition:

tests shall be performed:

a) with the switching element in the ON-state;

b) with the switching element in the OFF-state.

H.8.

Sub

7.2 Immunity

clause 8.4.2 applies with the following addition:
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H.S.%_ETTTi'Ssion

The test shall be performed under worst case conditions according to CISPR 11 Group 1,
Class A, and 7.3.3.2 of IEC 60947-1:2007/AMD2:2014.
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These limits are given for switching elements exclusively intended for use in industrial
environment A. When they can be used in domestic environment B, the following notice shall
be included in the instructions for use:

NOTICE

This is a Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.
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Annex J
(normative)

Special requirements for indicator lights and indicating towers

J.1 General

—eepe

Thig—annex applies to Iindicator lights and indicating towers, which snall also comply with| the
relelvant requirements of this standard.

Thig annex gives additional requirements applicable to indicator lights, together with
defipitions and terms useful for stating the required characteristics™ of design Jand
performance.

J.2[ Terms and definitions

The| following additional terms and definitions are applicable.

J.2f1

indicator light

light signal giving information either by lighting or.extinguishing

J.2p

lens of an indicator light

visible part, removable or not, constituting the surface intentionally made transparent or
translucent

J.23

bezgl

holder of a lens

J.24

indicator light with a built-in voltage-reducing device

indicator light, the-body of which contains a device (transformer, resistor, etc.) intended to
supply, at the/terminals of a lamp, a voltage different from the rated operational voltage of| the

ligh

J.Z.E

ind i

assembly including one or more signalling units giving information by visible or audible
signals

NOT

J.3

E Other elements, e.g. network interface elements-may can be added.

Classification

Indicator lights may be classified by:

e the rated electrical power;

e the colour;

e the fixing hole diameter;
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e the means of connection;

016

o the nature of the current applied and its frequency, if any (for example lights with built-in
transformers);

e the type of lamp socket;

J.4

J.4.

Av
indi

J.4,

Thel maximum lamp power which an indicator light is designed to tolerate under condit

spe

NOTE As the power of the light has an effect on the temperature rise, it-may can\be-necessary useful to limi
powegr according to the mounting conditions; the manufacturer of the indicator\ight-may can assign two valu
rated power (see J.8.3.3.3):

J.4)
Rat

operates without attaining temperatures likely,to damage its parts.

NOTE 1 Rated power and voltage-may can be indicated by a type designation.

NOTE 2 Itis assumed that a lamp does not.dissipate a power higher than its rated power at its rated voltage.

J.5

The] applicable requirements are:

Itenps a) and b) of 5.4

c)

J.6

Nature of light source (for example: filament lamp, LED).
Characteristics

1 Rated operational voltage of an indicator light

plue of voltage, assigned by the manufacturer which determines the application of
Cator light.

2 Rated thermal power of an indicator light

Cified for the temperature-rise test.

he rated power of the light for mounting on a steel plate;

he rated power of the light for mounting in an insulating enclosuré.
3 Rated values of the lamp

bd value of the lamp(s) indicated by the manufacturer and with which the indicator |

Product information

he followingimarkings shall appear on the indicator light:
1) rated voltage of the indicator light;
P) rated voltage of the lamp (if different from the rated voltage of the indicator light).

the

ons

t the
bs of

ight

3)\ rated power of the lamp or its type designation, or rated current for a LED.

Normal service, mounting and transport conditions

There are no supplementary requirements.

The following mounting dimensions for the indicating tower socket are recommended (see
Figure J.1).
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IEC

Figure J.1 — Mounting dimensions for indicating tower sogket

J.7| Constructional and performance requirements
Clayse 7 applies with the following additions:

J.7[1.12 Indicator lights with built-in transformers

The| transformer shall have separate windings.

It i§ assumed that this condition is fulfilled if the indicator light passes the test descriped
in 8{3.3.4.1.

J.72.1.6 Limits of operation

TheTimiting value of the suppty voitage at the terminats of the mdicator fightshattbe 1, T times
the rated operational voltage. This requirement is verified only for indicator lights with built-in
transformer according to J.8.3.4.

J.7.2.5.1 Short-circuit withstandability of built-in transformer

The transformer shall be able to withstand permanently the short circuit of its secondary
winding. It is assumed that this condition is fulfilled if the indicator light passes the test
described in J.8.3.3.3.
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J.8 Tests

J.8.3 Tests for indicator lights and indicating towers

The tests are type tests. No additional test (routine test or special test) is prescribed in this
annex.

Each of the tests in J.8.3.3.3, J.8.3.3.4, J.8.3.4 and J.8.4 shall be made on new apparatus
mounted in accordance with the test instructions.

J.8.3.3.3 Temperature-rise tests
The| temperature-rise tests shall be conducted as follows:
a) |[If the indicator light has the same rated thermal power (see J.4.2) regardless\of mouniting

conditions, a single test is made in an insulated enclosure.

b) [f the rated thermal power (see J.4.2) is dependent on the mounting conditions, two tests
are made:

- on a steel plate, and
- in an insulated enclosure.
¢) Mounting on a steel plate

Five indicator lights fitted with green lenses are fixed in accordance with the following
diagram on a steel plate 2 mm thick, painted mat black)(see Figure J.2).

1

2a a | 2a

et bt I - IEC

Figure J.2 — Mounting dimensions for temperature rise tests

Dimensions a and b are:

1) for indicator lights forming an integral part of a push-button range: in accordance
with 6.3.1.3;

2) for other indicator lights: as stated by the manufacturer, but the values used shall be
recorded in the test report.

The indicator lights are fitted with lamps as stated by the manufacturer and, if any, with
built-in devices such as transformers, resistances, etc. The conductor sizes shall be as
specified in 8.3.3.3.

The plate is located vertically on a table and the indicator lights are supplied at their rated
voltage. The duration of the test shall be such that a steady-state temperature is reached.
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Mounting in an insulating enclosure

The test described in item c) is carried out again with the indicator lights mounted into an
enclosure of insulating material, such as bakelite-coated paper 2 mm thick, the front face
of which has the same dimensions as the steel plate and the depth of which is 110 mm.
The indicator lights are fitted with lamps and mounted as stated by the manufacturer for
this type of use; they are supplied at their rated operational voltage.

The duration of the test shall be such that a steady-state temperature is reached.

e)

Results to be obtained

At the end of each of the tests described in items c) and d) the temperatures are

easured.
- on the body of the indicator light;
- on the terminals;
- on the accessible part of the lens.

For indicating towers, an arrangement of five visual signalling units shall bé mounted
vertical position. The upper three signalling units, or the maximum rumber stated by
manufacturer if greater than three, shall be equipped with the maximum power lam
signalling units as stated by the manufacturer and powered at therated voltage. After|
steady state temperature is reached, the temperature shall _bg~measured on top of
ower and on the lens of the centre element of the complete-tower.

Norle of the corresponding temperature-rises shall exceed. the limits referred to in 7.2.

IEC

J.8.
8.3,

J.8.

Twd

J.8
The

60947-1:2007.

3.3.4 Dielectric tests

3.4 applies.

3.3.4.3 Indicator lights with built-in transformers

additional dielectric tests shall be:made, the duration of each being 1 min:

specified in 8.3.3.4;

ith a test voltage value of 1 000 V.

3.4 Short-gircuit test (on built-in transformers, if any)

test shall be-made under the following conditions:

primaryveltage: 1,1 x Ug;

ambient air temperature: 20 °C £ 5 °C;

in a
the
b of
the
the

P of

between the primary and secondary windings of the transformer with the test voltage value

between the secondary_windings of the transformer and the frame of the indicator light

The

transformer shall be short-circuited by a conductor of negligible impedance.

After the test and after cooling to ambient temperature, the transformer shall withstand the
dielectric test defined in J.8.3.3.4.3.

J.8.
J.8.

4 Shock and vibration

4.1 General

Tests for shock and vibration shall be carried out for indicating towers only. Indicator lights

are

not considered to be tested.
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J.8.4.2 Direct mounting
J.8.4.2.1 General

An indicating tower with five signalling units shall be mounted as stated by the manufacturer
without extension poles and the upper three units powered at the rated voltage.

The tests shall be performed as follows.

J.8.4.2.2 Shock

In accordance with IEC 60068-2-27 with the following conditions.

Six |shocks applied in each direction along three mutually perpendicular axes-(a total of
36 ghocks):

e Dpulse shape: half-sine;

e peak acceleration: 15 g,;

e (uration of the pulse: 11 ms.
J.8.4.2.3 Vibration

In fAccordance with |EC 60068-2-6 with the following <cenditions, along three mutdally
perpendicular axes:

e frequency range: 10 Hz to 55 Hz;
e amplitude: 0,5 mm;

e Bweep cycle duration: 5 min;

e (uration at resonant frequency or at 55 Hz: 30 min in each of the three axes (90 mih in
otal).

J.8.4.3 Indirect support mounting

If the product literature includestother allowable mounting conditions (e.g. pole mounting),| the
marnufacturer shall state the~severity level for shock and vibration tests at which |the
reqlirements of J.8.4.4 arevmet.

J.8.4.4 Results to'be obtained

Aftgr the tests, ng viSible damage shall be observed and the signalling shall not be impairegd.

J.8.J5 Degree of protection for indicating towers

If tHe .manufacturer declares a degree of protection, the test shall be conducted according to
Annex € of IEC 60947-1:2007/AMD1:2010 with all removable parts equipped as in nofmal
service.
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Annex K
(normative)

Special requirements for control switches
with direct opening action

K.1 General

F—ecres

Thig annex is applicable to control switches with direct opening action.

All pontrol switches with direct opening action shall also comply with the relevant reqyire-
menjts of the standard and, where applicable, to those given in Annexes F, G, kland/or J.
Fg—Olleet

Thig annex gives additional requirements applicable to control switches with direct opening
actipn, together with definitions and terms useful for stating the required characteristics of
des|gn and performance.

K.2l Terms and definitions

Thel| following additional terms and definitions apply:

K.2|1

control switch with direct opening action

control switch having one or more break-contact elements coupled to the switch actuaton via
nontresilient members so that full contaet'opening of the break-contact element(s) is obtained
whgn the actuator is moved through the direct opening travel by applying the force stated by
the manufacturer

K.2|2

dirgct opening action

<co
mo
upo

K.2
dire
trav
acti

ement of the switch® actuator through non-resilient members (for example not depen
h springs)

3

ct opening travel

el from.the beginning of actuation of the actuator and the position when the direct ope
bn/ofthe opening contacts is completed

htact element> achievement of contact separation as the direct result of a specjified

ent

ning

K.2.4
direct opening force (or moment)
actuation force, or actuating moment for a rotary control switch, applied to the actuator for the

dire

K.3

The

Typ

ct opening action

Classification

re are two types of control switches with direct opening action:

e 1. Having one contact element only, this contact element is a direct opening break-

contact element.
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Type 2: Having one or more break-contact elements, and possibly, one or more make-
contact elements and/or one or more change-over contact elements. All break-contact
elements including the break part of change-over contact elements shall be direct
opening break-contact elements.

K.4 Characteristics

The following additional characteristics apply:

K.4.3.1.2 Rated insulation voltage

Thel minimum value of the rated insulation voltage of the contact elements shall be 250 V-

K.4{3.2.1 Conventional free air thermal current

Thel minimum value of the conventional free air thermal current of the contact elemenfs—is

shall be 2,5 A.

K.4]14  Utilization categories for switching elements

The

NOTE In addition to AC-15 and/or DC-13, other utilization categories according to Table 1 (|

ACH

K.5

Cla

K.5

K.5

Every contact element with direct opening action shall be indelibly and legibly marked on

outs

K.5

Ch{
the

K.5

utilization categories shall be AC-15 and/or DC-13.

14 or DC-44 12) are permitted.

Product information
ise 5 is applicable with the following additions:

2 Marking

2.7 Direct opening action

ide by the symbol: @ JEC 60617-S00226 (2001-07)

2.8 Electrical.separation for change-over contact elements

nge-over contact elements with four terminals shall be indelibly and legibly marked
relevantform Za or Zb as stated in Figure 4.

4 , \Additional information

e.g.

the

With

K.5.%4

The

manufacturer shall state the following:

a) the minimum direct opening travel;

b) the minimum force required to achieve direct opening action of all break contacts;

c)

d)
e)

the maximum travel including travel beyond the minimum travel position (i.e. including

overtravel);
for limit switches only the maximum speed of actuation;

for limit switches only the maximum frequency of actuation.

These statements shall appear in the marking or on the circuit diagram or other documents

pub

lished by the manufacturers.
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NOTE 1 See also K.7.1.5.3.

NOTE 2 Type 2 control switches—may can open with less travel than the direct opening travel stated by the
manufacturer.

K.5.

4.2 Short-circuit protection

The type of short-circuit protective device shall be stated either as marking on the switch or in

the

K.6

installation instructions.

Normal service, mounting and transport conditions

Cla

K.6
Sub
dire
+70
exc

NOT]
betw

K.7
Cla

K.7

In @
K.8

K.7
Ac
(in

defq
K.7

Cal
ope

K.7

ise 6 applies, with the following additions:

1.1 Ambient air temperature

clause 6.1.1 of IEC 60947-1:2007/AMD2:2014 applies, except for position” switches
ct opening action, for which the upper and lower limits of temperature are respecti
°C and -25 °C, and the average temperature, measured over a peériod of 24 h, does
bed +35 °C.

E  The choice of the connecting conductors—may can, if-recessary applicable, be subject to agree
een manufacturer and user (see footnote b of Table 2 of IEC 60947-1,2007).

Constructional and performance requirements
ise 7 applies with the following additions:

1.4.3.1 Robustness of the actuating system

rder to have sufficient robustness, thevactuating system shall pass the test describe
3.7.

1.4.3.2 Directness of opening action

bntrol switch with direct-gpening action shall pass the tests described in K.8.3.4, K.8
the case of a position—switch with a direct opening action), and K.8.3.7 without
rmation that would reduce the impulse voltage withstand across the contact gap.

1.4.5 Automatic opening of cable operated control switches

le operated-control switches with direct opening action shall return automatically to
h position)in case of failure of the cable or its anchorage.

14.6 Conditions for direct opening action (see 2.4.10 of IEC 60947-1:2007)

with
vely
not

ment

d in

.3.5
any

the

For parts of the travel that separates the contacts, there shall be a positive drive with no
resilient member (for example springs) between the moving contacts and the point of the
actuator to which the actuating force is applied.

K.7.1.4.6.1 Contact element types

Control switches with direct opening action may be provided with snap action or dependent
action contact elements.

The break-contact elements shall be electrically separated from each other and from the

ope

rating make-contact elements.
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When the control switch has form C or form Za change-over contact elements (see Figures
4 c) and 4 d)), only one contact element (make or break) shall be used. In the case of form Zb
change-over contact elements, both contacts may be used.

K.7.1.5.3 Actuator travel indication

In order to facilitate the setting up of the switch actuator in relation to the external operating
means, for example a cam, the switch may include means for indicating the minimum travel of
the actuator required to ensure direct opening action, for example by the provision of a mark
on the actuator plunger (see Note 1, item a) of K.5.4.1).

K.8 Tests
In addition to Clause 8, and Annex C, the following applies:

K.8)3.1 Test sequences
Subclause 8.3.1 applies with the following additions:

e [fest sequence VIl (sample No. 7) — Mechanical operation of position switches with direct
bpening action.

Test No. 1 — Mechanical operation at limits of temperature’(see K.8.3.5).
fest No. 2 — Verification of direct opening action (seeK:8.3.6).

o [Fest sequence VIII (sample No. 8)

e Verification of robustness of the actuating system (see K.8.3.7).
K.8{3.4 Performance under conditional short-circuit current

Subclause 8.3.4 applies with the following additions:

K.8|3.4.2.1 Verification of conditional short-circuit current

The| test shall be made as stated in 8.3.4.2, except that the current is made by a-pesitive
direjct opening contact eleméent and not by the additional switching device and the test is
made on-each-of the-three-devices by making the current three times by the same conftact
element in a single phase circuit.

For|type 2 control switches, the contact element shall be chosen at random.

K.8{3.4.4.1 Operation ability after the test

Aftgr each“test, the opening contact element shall open by the application of the force stated
by the/manufacturer through the—pesitive direct opening travel (see items a) and b) of
K.5M4)-

The open position of the contact element shall be verified by the application of an impulse test
voltage of 2 500 V across the contact gap.

K.8.3.5 Verification of mechanical operation of position switches at limits of
temperature

This test applies only to position switches with direct opening action. The position switch shall
be conditioned at +70 °C for 8 h.

At the end of the conditioning period and at the same temperature, the contacts shall be
loaded with the maximum rated operational current for 10 min. The contacts shall then
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be operated 10 times by the application of the force stated by the manufacturer according to
item b) of K.5.4.1.

The test shall be repeated after conditioning at —25 °C but without application of the current.

After completion of this test, the open position of the contacts shall be verified according
to K.8.3.6.

K.8.

3.6 Verification of direct opening action

Wh¢§n the position Switch is In the position corresponding to the direct opening travel staie

iten

For

a) of K.5.4.1, the contact gap shall withstand an impulse voltage of 2 500 V.

position switches suitable for isolation, the value of the impulse withstand voltage shal

in @accordance with Table 14 of IEC 60947-1:2007 corresponding to the(rated imp

with

K.8
The]

(mo
thro

Aftd
with

For

stand voltage Ujmp declared by the manufacturer.

3.7 Verification of robustness of the actuating system

d in

| be
hise |

closed break contact(s) shall be loaded with a force F1 of 10(N(see Figure K.1). A force

ment) Fo, higher than Fq, stated by the manufacturer, shalDbe applied to the actu
ugh the direct opening travel.

r this test, the actuating system and/or contactsCshall remain functional and §
stand an impulse test voltage in accordance with K8.3.6.

position switches suitable for isolation, the value of the impulse withstand voltage shal

in @accordance with Table 14 of IEC 60947<+2007 corresponding to the rated imp

with

stand voltage Ujynp declared by the manufacturer.

ator

hall

| be
Lise |
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Fa (N)
£
AT N
[ S I

N
a

[ A\ aa

&% Impulse test voltage
{see 8.3.7)

NOTE - F1 = Required opening force = 10 N.
F2 = Force'{moment) stated by the manufacturer.

IEC

Figure K.1 —Verification of robustness of the actuating system
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Annex L
(normative)

Special requirements for mechanically
linked contact elements

L.1 General

L1.1 Scope

Thig annex applies to mechanically linked auxiliary contact elements included in control Cifcuit
dev|ces where actuating force is provided internally, such as contactor-relays.

Linkage between the auxiliary and main contacts is not covered by this annex;

NOTE 1 A typical application of mechanically linked contact elements is e.g. self-monitering in machine cgntrol
circuits.

NOTE 2 Mechanically linked contact elements have previously been referred to./as forced contacts, positively
activiated contacts, or linked contacts, or, in French: "contacts forcés" or in German. "Zwangsgefihrte Kontaktg".
NOTE 3 Control circuit devices actuated externally (e.g. push-button or imit*switches) do not have an actufting
forcq limited to a maximum value (see L.8.4 a) 2)), so they cannot have‘mechanically linked contact elements| For
such| devices, safety applications generally use contacts with "direct opéning action" (see Annex K).

L2 Object

NOTE 4 The meaning of “mechanically linked” is also applicable to additional contact units which can be moynted
by thHe user.

Thig annex provides additional specificatians”/(definition, requirements and tests) which ghall
be |used for stating the required design characteristics, marking and performancqg of
meghanically linked contact elements.

L.2[ Terms and definitions

Thel| following additional terms and definitions apply.

L.2j1

mec¢hanically linked contact elements

combination of w:\Make contact element(s) and m Break contact element(s) designed in su¢h a
way| that they‘eannot be in closed position simultaneously under conditions defined in L.8.4
Notel 1 ta” entry: One control circuit device may have more than one group of mechanically linked coptact
elements.

Note 2 to entry: See also L.7.1.9.

L.3 Classification

Clause 3 applies.

L.4

Characteristics

All mechanically linked contact elements shall also comply with the relevant requirements
given in this standard.
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L.5 Product information
Clause 5 applies with the following addition:

L.5.2.7 Mechanically linked contact elements identification and marking
Mechanically linked contact elements shall be clearly identified:

e on the control circuit device itself;
e or in the manufacturer's documentation;
e pr both.

Thel mechanical linkage shall be identified in circuit diagrams by a double parallel [line
conhecting a filled circle on each of the mechanically linked contact symbols. An“example is
givgn in Figure L.1.

IEC
Figure L.1 — Example of representation of“NO and NC contacts
which are mechanically linked and NC'non-linked contact

If dg¢vices containing some or all mechanically linked contacts are marked, the symbol shpwn
in Figure L.2 shall be used.

IEC

Figure L.2 = Symbol for device containing mechanically linked contacts

L.6| Normal/service, mounting and transport conditions

Thelre areyno supplementary requirements.

L.7 Constructional and performance requirements
Clause 7 applies with the following addition:

L.7.1.9 Requirements for mechanically linked contact elements

While any of the n Make contact element(s) is closed, none of the m Break contact element(s)
shall be closed.

While any of the m Break contact element(s) is closed, none of the n Make contact element(s)
shall be closed.
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L.8 Tests

Clause 8 applies with the following addition:

L.8

4

Special test for mechanically linked contact elements

This special test shall be carried out on a sample of (m + n) products where m is the number
of break contact element(s) and n is the number of make contact element(s).

A different sample is used for each test.

The]
sha

a)

b)

1)

1)
2

tests shall be carried out on products in new and clean condition. The test proced
| be as follows:

Test of NC contact:

the NC contact element shall be ma|nta|ned in the closed pos|t|on—<:.=—g—taJ,'—\»vLet€I+Pr

ure

by any means at each p0|nt of contact (e. g for a double brea
contact, the attaching shall be done at the two contact paints). The thicknes$
welding-or-gluing the means of attachment shall be such thatthe distance between
NC contacts is not-medified reduced and not increased by‘more than 0,02 mm;

an actuating force shall be applied by energising the operating coil at 110 % o
rated voltage;

while applying the force, an impulse test voltage of 2,5 kV (1,2/50 ps at sea Ig
correction should be made according to Table 12 of IEC 60947-1:2007) shall
applied across every NO contact. There shall be no disruptive discharge.

NOTE 1 This test ensures a minimum gap of-€5 0,6 mm in accordance with Table 13 of IEC 60
1:2007.

Test of NO contact:

vel;
be

947-

an actuating force shall be applied by energising the operating coil at its rated voltage;

the NO contact element shall be ma|nta|ned in the closed posﬂmn—eg—by—wetdm

By, any means at each pomt of contact (e. g for a double brea
contact, the attaching shall be done at the two contact points). The thicknes$
welding-or-gluing the means of attachment shall be such that the distance between
NO contacts is-not-medified reduced and not increased by more than 0,02 mm;

an actuating_ force shall be applied by de-energising the operating coil;

with the“operating coil de-energised, an impulse test voltage of 2,5 kV (1,2/50 p
sea level; correction should be made according to Table 12 of IEC 60947-1:2007) g
be.applied across every NC contact. There shall be no disruptive discharge.

NOTE 2 This test ensures a minimum gap of-08:5 0,6 mm in accordance with Table 13 of IEC 60
1.2007

hall

947-
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Annex M
(normative)

Terminal marking, distinctive number and distinctive
letter for control circuit devices

M.1 Scope

This_annex applies to control switches and contactor relays irrespective of their construction,
hav|ng terminal marking.

The

isu

sual practice.

M.4 Terminal marking rule

M.211 General

Ter

minal marking in accordance with this annex is based, in principgle, on a two-digit numb

M.2l2 Function digit

Subclause L.3.2.1 of IEC 60947-1:2007 applies.

M.2|3 Sequence digit

Theltens digit is an ascending sequence nuniber independent of the contact function.

Ter

For

The

pro

EXA

minals belonging to the same conta¢tare marked with the same sequence digit.

contactor relays having 10 contact elements, the sequence digit 0 is used instead of 1

ided by the manufacturér or the user clearly gives such digit.

MPLE For controlswitches

use of this annex is required where terminal marking is a requirement in this standard, or

sequence digit may bg eomitted from the terminal marking only if additional information

o o o &

@] 44

B <l | W3
i__(;________:_____::o_;:::::::::__':::_i (2 g (‘v_) %)
NaapiNas}sREC S
. o |« o S & o 3
FmmmmToeees _D;vi::; _____________ l Diagram

NOTE The dots before the function number shown in these examples are used merely to show the digit

relat

ionship, and do not need to be used in practice.
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M.2.4 Numbering method

The contact terminals shall be numbered sequentially from left to right on the device; for
devices with tiers of terminals, the numbering shall begin with the tier nearest to the mounting
level.

EXAMPLE Contact numbering methods on contactor relays of various constructional types, but with the same
distinctive number 62 E

1 2 3 4 5 6 7 8 5 6 7 8
SENCIN IS NACNCX] pper o front tier
NSNS NN
><>< >< >< Lower or back tier
:) Break contact >< Make contact p D) 3 4

The| prescribed numbering method does not allow blank contact cells insideja contact serigs.

6 7 8 9 0

OO>< Upper or front tier
>< >< >< >< >< Lower or back tier

1 2 3 4 5

M.3 Distinctive number and distinctive letter

M.3}1 General

The| quantity and type of the contact elem®&hts of a control switch according to this annex|are
indipated by a distinctive number. Contaets of contactor relays are indicated by a distindtive
nunjber followed by a distinctive lette

M.3|2 Distinctive number

The first digit of the distin€tive number gives the quantity of make contact elements and|the
secpnd digit the quantity .of break contact elements. The third digit, if any, shall give|the
quaptity of change-ox&rcontact elements in control switches.

M.3|3 Distinctive letter

The distinctive letter indicates the location of the contact elements of a contactor relay in
relation tezeéach other and their terminal marking.

Clause”M.5 defines the arrangement of contactor relays indicated by the distinctive letter

Clause M.6 gives information on permissible deviations, indicated by the distinctive letters X,
Y or Z.

For new designs, the arrangement indicated by the distinctive letter E is preferred.

M.4 Terminal numbering sequence

For control switches having the same distinctive number, the preferred terminal marking is
specified in Table M.1. Deviations from this numbering system are permitted.
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The position of the contact elements of the control switch need not correspond to that shown

on diagrams of Table M.1.

Table M.1 — Diagrams of control switches

Distinctive
number

10

20

30

40

3

42

7] 7] 7] [7] 7]
o b b o b
c c c c c
F 2 | 2z 2z,
> > > >
[ = o o = o o = o [ = o )
- 0 Q - [T - 0 Q - 0 Q -
o (== o c £ o c £ o c £ o
v -— vl - ol — vl pr] vl
o w2 o i o 2 o = o
2 9 {= 2 ‘£ = 2 9 = 2 9 c o
c & c & c & c & E
o o o o D
(8] (&S] (&S] o (5]
2 Y
_\ 01 | -------
< o
- (3N
2 g L
\ 11 02 | ----7-
3 N ~| «
™ o ™ o < pal BB
NN J 8 LiLe
\ﬁ\ 21 12 \ 03 |7 ¥
I3 s I =l |8
A8 39 I < SRR
\3‘3‘\ 31 22 \) ' 04 |7 7%?
< < < < o~ N N o o
(3] el < Anl o~ - o~ 3} <

001

002

For
inde
spe

As

M.5 Contactor relays designated by the distinctive letter E

contactor)yrelays having the same distinctive number and the distinctive letteq E,
pendenfly of their construction, the sequence of the contact elements within the devide is

Cifiedin®accordance with the diagrams of Table M.2.

result of this the sequence number becomes a location number and allows a given

contact element terminal of a contactor relay in the equipment to be quickly found solely by
counting the contacts.
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M.6 Contactor relays designated by distinctive letters X, Y or Z

M.6.1 Contactor relays designated by the distinctive letter Z
If the location of the contact elements within the device (but not the terminal marking) differs

from the provisions of Clause M.5, the device shall be designated by the distinctive letter Z
instead of the distinctive letter E.

_______ N O T O s O
““f Jdddads (

M.6l2 Contactor relays designated by the distinctive letter X

If tHe location of the contact elements within the device and the terminal marking both djffer
from the requirements of Clause M.5, the device shall be designated by the distinctive letter X
instead of the distinctive letter E.

Sudh a device shall still comply with the requirements of ClausescM.2 and M.3.

SRR

M.6{3 Contactor relays designated by the distinctive letter Y

De\lices consisting of combinations of contaét elements and terminal marking in accordgnce
with Table M.3 shall be designated by the distinctive letter Y instead of the distinctive lettef E.

Table M.3 — Diagrams of contactor relays designated by the distinctive letter Y

Pl S 8] 919 ‘—l N <r| gl of
42Y \' %\l \I\I? (B1E +11) |38 [=--\---7 %‘ :ﬁw% (22E + 11)
IR IR I R aq <r| m| b st 4
53Y ---\)—-;- 51--\-;:}---- A\ (1E+22) | 44Y ---\- S --N \ (

N

2)
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Annex N
(normative)

Procedure to determine reliability data for electromechanical devices

N.1

in control circuits used in functional safety applications

General

N.1

Pro

N.1
K.1

This
dev

EXA

N.1

K.1

N.2

K.2

N.3

N.3
K.3

N.3
N.3
The

1  Overview Q

\%
Vision of these data is optional, at the discretion of the manufacturer. Q‘

2 Scope and object (]9
2 of IEC 60947-1:2007/AMD2:2014 applies with the following additio%f'\

annex addresses only the intended use of electromechanical@ghtacts in control cif
ces.

MPLE: The intended use for normally closed contacts is to open thx@gdt
3 General requirements

3 of IEC 60947-1:2007/AMD2:2014 applies. QQ

S
Terms, definitions and symbols @s\
&
of IEC 60947-1:2007/AMD2:2014 %gg\ies.

N
Method based on durs{lﬁiﬁy test results
1 General methodc)\\

1 of IEC 60947-1: @7/AMD2 2014 applies.

2 Test rg\tﬁ)ements
2.1 §'Teral

tes@ironment shall be in accordance with Clause 6.

Eve

cuit

y estl snhall be periormed undaer the general conditons stated In o.5.Z.1 dand dt d

ate

equal or higher at the discretion of the manufacturer. The moving parts of the device shall
reach their maximum operating positions in both directions, as recommended by the
manufacturer. Reliability data to be published are described in Clause N.4.

N.3.

2.2 Mechanical durability

The mechanical durability of a control circuit device is defined as the number of no-load
operating cycles. For the no-make current or no-break current utilization the mechanical
durability is applicable.

Dur

ing the test, periodically the contacts shall be checked at any voltage and current,
selected by the manufacturer, and there shall be no failure.
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23 Electrical durability

016

The electrical durability of a control circuit device is defined as the number of on-load
operating cycles.

Electrical durability shall be determined in accordance with C.3.2 using utilization category

AC-

N.3.

K.3

15 and / or DC-13 unless otherwise stated by the manufacturer.

3  Number of samples

3o0f IEC 60047-1:-2007/AMD2-2014 nlnlnlinc with the fnllnwing addition:

The]
and

EXA
one

N.3
K.3

N.3
K.3

N.3
K.3

N.3
K.3

K.4

N.5

K.5

selection of samples to be tested for a series of devices with same fundamer?}d
without significant difference in construction shall be based on engineering JUQB

MPLE If an auxiliary contact is in use for a range of devices (e.g. contactors), only one sé&n be tested
Contactor representative for the whole frame size.

4 Characterization of a failure mode b/‘\/

4 of IEC 60947-1:2007/AMD2:2014 applies. QQ

5 Weibull modelling C)
&
5 of IEC 60947-1:2007/AMD2:2014 applies. @)

6  Useful life and upper limit of failure ratQQ

6 of IEC 60947-1:2007/AMD2:2014 applles&\)

<
7 Reliability data D\

7 of IEC 60947-1 :2007/AMD2:20&\@appIies.
xO

N.4{ Data information (\}‘
N

of IEC 60947-1:2007/AMD2:2014 applies.

O

Example C)
@.

of IEC 7-1:2007/AMD2:2014 applies.

&S

5ign

with
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Int

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IECNis/to pro
ternational co-operation on all questions concerning standardization in the electrical and eleetronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter’“referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal Committee interg

the subject dealt with may participate in this preparatory work. Internatiopaly ‘governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance'.with conditions determine
greement between the two organizations.

Q- Q

onsensus of opinion on the relevant subjects since each technical ,committee has representation froj

E
Tlhe formal decisions or agreements of IEC on technical matters express(as nearly as possible, an internat
q
interested IEC National Committees.

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
HRublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding-hational or regional publication shall be clearly indicat
the latter.

FC itself does not provide any attestation-ofi conformity. Independent certification bodies provide confo
ssessment services and, in some areasy,\access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent certification bodies.

Q

Il users should ensure that they have‘the latest edition of this publication.

sing
note
. To
ons,
‘IEC
sted
non-
sely
H by

onal
nh all

onal
IEC
any

ions
Pnce
d in

mity
any

o liability shall attach to IEC «Ortifs directors, employees, servants or agents including individual experts| and

embers of its technical comimittees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn {to)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forthe correct application of this publication.

ttention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje]
atent rights.)[EC shall not be held responsible for identifying any or all such patent rights.

e or
and
IEC

hs is

ct of

natiohal Standard IEC 60947-5-1 has been prepared by subcommittee 121A: Low-vol1age

swifchgéar and controlgear, of IEC technical committee 121: Switchgear and controlgear
their assemblies for low voltage.

and

This fourth edition cancels and replaces the third edition published in 2003 and
Amendment 1:2009. This edition constitutes a technical revision.

its

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

a) update of normative references;

b) update and restructuration of subclauses in 7.1;

c) addition of material requirements and test;

d) udpate of EMC requirements;


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

-10 - IEC 60947-5-1:2016 © IEC 2

e) clarification of requirements and update of 8.2;

f) addition of requirements for screwless-type clamping units;

udpate of existing Tables 4 and 5;

h) addition of new Tables 6, 7, 8 and 9;
i) addition of a new Figure 10 ;

j) addition of a new Annex N.

The text of this standard is based on the following documents:

Full
voti

016

FDIS Report on voting
121A/62/FDIS 121A/76/RVD

information on the voting for the approval of this standard can be found_.in‘\the repor|
hg indicated in the above table.

Thig publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

Thig International Standard should be used in conjunction with IEC.60947-1.

The| provisions of the general rules, IEC 60947-1, are applicable to this standard, wh

spe
tabl

Cifically called for. General rules, clauses and subclauses thus applicable, as wel
Es, figures and annexes are identified by a reference“to IEC 60947-1, for example 1.

Table 4 or Annex A of IEC 60947-1:2007.

The

belgw.

Al

V.2.4.1: Making and breaking capacities’(United States of America and Canada)
B.3.3.5.2: Test circuits and connections (United States of America and Canada)

5t of all the parts in the IEC 60947 series, under the general title Low-voltage switchg

and| controlgear, can be foundonthe IEC website.

Thel committee has decided that the contents of this publication will remain unchanged

the
rela

ted to the specific_publication. At this date, the publication will be

reconfirmeds
ithdrawn)
replaced by a revised edition, or

bmended.

[ on

ere
as
2.3,

following differing practices of a less pernianent nature exist in the countries indicated

jear

intil

stability date indicated on the IEC website under "http://webstore.iec.ch" in the data

The contents of the corrigenda of July 2016 and April 2020 have been included in this copy.
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Thig
con

It a

frequency not exceeding 1 000 Hz) or 600 V d.c.
However, for operational voltages below 100 V a.c. or d.c., see 4.3:2:2.

Thig standard applies to specific types of control circuit devices_such as:

NOT]
light

NOTE 2 A control switch includes”(a) switching element(s) and an actuating system.

NOTE 3 A switching element can be a contact element or a semiconductor element.

It a
mai

60947-5-1:2016 © IEC 2016 -1 -

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-1: Control circuit devices and switching elements —
Electromechanical control circuit devices

General

Scope and object

part of IEC 60947 applies to control circuit devices and switching elements intendeg
rolling, signalling, interlocking, etc., of switchgear and controlgear.

pplies to control circuit devices having a rated voltage not exceeding 't 000 V a.c. (

manual control switches, for example push-buttons, rotary switches, foot switches, etc.

electromagnetically operated control switches, either time-delayed or instantaneous,
example contactor relays;

bilot switches, for example pressure.. switches, temperature sensitive switg
thermostats), programmers, etc.;

position switches, for example contrfol switches operated by part of a maching
mechanism;

hssociated control circuit equipment, for example indicator lights, etc.

E 1 A control circuit device includes (a) control switch(es) and associated devices such as (an) indi
s).

so applies to specific types of switching elements associated with other devices (wh
h circuits are;covered by other standards) such as:

Auxiliary.contacts of a switching device (e.g. contactor, circuit breaker. etc.) which are
Hedicated exclusively for use with the coil of that device;

for

At a

for

hes

or

tator

ose

not

nteflocking contacts of enclosure doors;

control circuit contacts of rotary switches;

control circuit contacts of overload relays.

Contactor relays also comply with the requirements and tests of IEC 60947-4-1 except for the
utilization category which comply with this standard.

This standard does not include the relays covered in IEC 60255 or in the IEC 61810 series,

nor

automatic electrical control devices for household and similar purposes.

The colour requirements of indicator lights, push-buttons, etc., are found in IEC 60073 and
also in CIE S 0004/E-2001 from the Commission of lllumination (CIE).
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The object of this standard is to state:

a) the characteristics of control circuit devices;

b) the electrical and mechanical requirements with respect to:

1) the various duties to be performed;
2) the significance of the rated characteristics and of the markings;
3) the tests to verify the rated characteristics;

016

c) the functional requirements to be satisfied by the control circuit devices with respect to:

1.2 Normative references

Thel following documents, in whole or in part, are normatively referenced in_this document
are |indispensable for its application. For dated references, only the edition cited applies.
undpted references, the latest edition of the referenced dogument (including
amgndments) applies.

IEC|60068-2-6:2007, Environmental testing — Part 2-6: Tests~—~JTest Fc: Vibration (sinusoid

IEC|60068-2-14:2009, Environmental testing — Part, 214: Tests — Test N: Change
temperature

IEC|60068-2-27:2008, Environmental testing —>Part 2-27: Tests — Test Ea and guida
Shqgck

IEC|60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cy
(12lh + 12 h cycle)

IEC|60073:2002, Basic and safety principles for man-machine interface, marking
identification — Coding principlesfor indications and actuators

IEC|60417-DB:20027, Graphical symbols for use on equipment
IEC|60617-DB:20122,"Graphical symbols for diagrams

IEC|60695-2-40:2013, Fire hazard testing — Part 2-10: Glowing/hot-wire based test metho
Glow-wire apparatus and common test procedure

IEC|60695-2-11:2014, Fire hazard testing — Part 2-11: Glowing/hot-wire based test metho
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P) dielectric properties;
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3) terminals.
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IEC 60695-2-12:2010, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability index (GWFI) test method for materials
IEC 60695-2-12:2010/AMD1:2014

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1. General rules
IEC 60947-1:2007/AMD1:2010
IEC 60947-1:2007/AMD2:2014

1
2

“DB” refers here to the IEC on-line database, available at: http://www.graphical-symbols.info/equipment.

“DB” refers there to the IEC on-line database, available at: http://std.iec.ch/iec60617.


http://www.graphical-symbols.info/equipment
http://std.iec.ch/iec60617
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IEC 60947-4-1:2009, Low-voltage switchgear and controlgear — Part 4-1: Contactors and
motor-starters — Electromechanical contactors and motor-starters
IEC 60947-4-1:2009/AMD1:2012

IEC 60947-5-5:1997, Low-voltage switchgear and controlgear — Part 5-5: Control circuit
devices and switching elements — Electrical emergency stop device with mechanical latching
function

IEC 60947-5-5:1997/AMD1:2005

IEC 60947-5-5:1997/AMD2:2016

IEC L0000 44000 ya) FH ol H L s L ol rs Qofod H t
UUJIIJI=T. TIIJI, CUINICTUUITY UTVILTS — LICUrivar CUPUTCT CUINMTUUCIUTrS = oditTly TCYUITTITT PNLs

for |screw-type and screwless-type clamping units — Part 1: General requirements\|and
parlicular requirements for clamping units for conductors from 0,2 mm? up to"35 mm?
(incfuded)

IEC|61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmpnic
curfient emissions (equipment input current < 16 A per phase)

IEC|61000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits.~ Limitation of voﬁiage
chahges, voltage fluctuations and flicker in public low-voltage supply systems, for equipment
with rated current <16 A per phase and not subject to conditionalconnection

IEC|61000-4-2:2008, Electromagnetic compatibility (EMC) ~“Part 4-2: Testing and measyure-
ment techniques — Electrostatic discharge immunity test

IEC|61000-4-3:2006, Electromagnetic compatibility” (EMC) - Part 4-3: Testing |and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity |test
IEC|61000-4-3:2006/AMD1:2007
IEC|61000-4-3:2006/AMD2:2010

IEC|61000-4-4:2012, Electromagnetic;>compatibility (EMC) — Part 4-4: Testing land
measurement techniques — Electrical\fast transient/burst immunity test

IEC|61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing lJand
megsurement techniques —-Sturge immunity test

IEC|61000-4-6:2013, £Electromagnetic compatibility (EMC) — Part 4-6: Testing [and
megsurement techniques — Immunity to conducted disturbances, induced by radio-frequgncy
fields

IEC|61000-4=8:2009, Electromagnetic compatibility (EMC) — Part 4-8: Testing and measjire-
ment techniques — Power frequency magnetic field immunity test

IEC|61000-4-11:2004, Electromagnetic compatibility (EMC) - Part 4-11: Testing land
measurement techniques — Voltage dips, short interruptions and voltage variations immunity
tests

IEC 61000-4-13:2002, Electromagnetic compatibility (EMC) — Part 4-13: Testing and
measurement techniques — Harmonics and interharmonics including mains signalling at a.c.
power port, low frequency immunity tests

IEC 61000-4-13:2002/AMD1:2009

IEC 61000-4-13:2002/AMD2:2015

IEC 61140:2015, Protection against electric shock — Common aspects for installation and
equipment
IEC 61140:2015/AMD1:2004
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CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CIE S 004/E-2001, Colours of Light Signals

2 Terms and definitions

For the purposes of document, the terms and definitions given in IEC 60947-1, as well as the
following apply.

Alphabetical index of definitioNsS ....... ..o References
A
Act]:ating QUANTIEY e e e 2.4.2.1
Adjlistable delay (of a contact element) .........coooviiiiiiiiiii e 2.4(1.4
B
Biaged poSition ... N T 2.4.3.4
BoUNCE tiIMe ..o S 2.4.4.10
Brepk-contact element (normally closed) ..o B 2.3(3.4
BUION e S 2.3.4
C
Chgnge-over contact elements ... ... N 2.3.3.5
Corftact element (of a control SWItCh) ... st e 2.3.3
Lo 1 = 1o S U o 1 S P 2.3.3.10
Corftrol CIrCUIT AEVICE . .ueieii e T e e e e e 2.1.1
CoMtrol STAtION oeeee e e 21.4
(0T 8 10 BT (o] e 2.1.2
Control switch suitable for isolation ... 2.1.3
CoMered PUSh-DULI O e 2.2.2.11
D
d-delay (of a~gontact element) ... 2.41.2
Def|nite pasition (abbreviation: position) (of a rotary switch) .............ccociiiiii, 2.4(3.1
Delayed action push-button ... 2.212.9
Dependent action contact element ... e 2.3.3.9
Differential Value ... e 2424
DT f = o3 o [ Y= PP 2443
Double gap contact element ... ... 2.3.3.2
E
e-delay (of a contact element) ... 2.4.1.1
Electrically separated contact elements ... 2.3.3.7
e o =3 o o 2.3.6

EXtended DUIION ... e 2.3.4.3
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F

Fixed delay (of a contact element) ..o 2.4.1.3

FIUSN-DULION oo e e 2.3.41

FOOt-SWItCh (PEAAI) ..ot 2.2.2.21

Free pUSh-DUION ..o e 2.2.2.13
G

Guided pUSh-DULION ... 2.2.2.14
I

Hluminated push-button ... e g e 2.2.2.10

Ind¢pendent (snap) action contact element 2.3.3.8

Instantaneous contactorrelay .......coocovviiiiiiiii e 2.2(1.1
J

JOYISHCK v O T 2.2.2.19
K

Keyroperated push-button ...t S 2.22.7

Keyroperated rotary sWitCh..... ..o e 2.2.2.16
L

LatGhed poSIition ... e 2.4.3.5

Latghed push-button ... 2.212.5

T ] 2= o | = e 2.4.4.5

Limjted movement rotary switCh s .. 2.2.2.17

Locpting mechanism (of a rofary*SWitCh) ...... ..o 2.3.5

LocKked POSITION ..o e 2.4.3.6

Locked puSh-DUItON o i 2.2.2.6
M

MaKle-contactBlemMENt ... e 2.3.3.3

Minjmum actuating force (0r moOmMeENt) ... 2.4.4.7

Minjmum_starting force (Or MOMENT) ...t e 2.4(4.6
0]

OPerating diagram ... e 2.4.3.7

OPErating ValUe ..o e 2.4.2.2

Over-travel of the actuator ... 2.4.4.2

Over-travel of the contact element ..., 2449
P

POt SWITCNES oo e 2.21

P OSTION Of TSt o e 2.4.3.2
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P OSIION SWItCN oo e 2.21.3

POSITIVE AFIVE o 2444

Pre-travel of the actuator ... e 2.4.41

Pre-travel of the contact element ... 2448

L e To | = o 0] 4 1= PP 2214

PUI DU ON o e e 2.2.2.2

Pulse (fleeting) contact element ... ... 2.3.3.6

PUSN-DUION . 2.2.21

Puslh-pull DU O L 2:2.2.3
R

Redessed bUutton ... e e 2.314.2

Rethrn value ... N 2423

Rotary control SWItCh ... A A e 2.2.2.15

Rotary button (selector switCh) ... 2.22.4
S

Semiconductor element ... ..o N 213.2

Shrpuded push-button ... 2.2.2.12

Single gap contact element ... 2.3.3.1

SWIEChING @leMENT ... W ettt ettt 2.3.1
T

Time-delay contactor relay ... e e 2.211.2

Timle-delay push-button ... e 2.2.2.8

Transit POSItION ... s 2.4.3.3
U

Unidirectional movement rotary switCh ... 2.2.2.18
w

VO DDl SHiCK .t e 2.2.2.20

21 Basic_terms and definitions

211

control circuit device

an electrical device intended for the controlling, signalling, interlocking, etc., of switchgear
and controlgear

Note 1 to entry: Control circuit devices can include associated devices dealt with in other standards, such as
instruments, potentiometers, relays, in so far as associated devices are used for the purposes specified above.

21.2

control switch (for control and auxiliary circuits)

a mechanical switching device which serves the purpose of controlling the operation of
switchgear or controlgear, including signalling, electrical interlocking, etc.

Note 1 to entry: A control switch consists of one or more contact elements with a common actuating system.

Note 2 to entry: A control switch may include semiconductor elements or contact elements (see 2.3.2 and 2.3.3).


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC 60947-5-1:2016 © IEC 2016 -17 -

[SOURCE: IEC 60050-441:1984, 441-14-46, modified — Addition of a new Note 2 to entry.]

21.3

control switch suitable for isolation

a control switch which, in the open position, complies with the requirements specified for the
isolating function (see 2.1.19 and 7.1.7 of IEC 60947-1:2007)

Note 1 to entry: Such control switches are intended to provide a higher degree of safety to personnel when
working on the equipment controlled. For this reason, they have to be manually actuated relying on the intelligence
of instructed persons to react in case they would fail to operate, e.g. in case of insufficiently opened contacts.

2.1.
corfrol station

an assembly of one or more control switches fixed on the same panel or located in(th& same
enclosure

Notegl 1 to entry: A control station panel or enclosure may also contain related equipment,-elg. potentiomdters,
signal lamps, instruments, etc.

[SOURCE: IEC 60050-441:1984, 441-12-08]

2.2| Control switches

2.21
autpmatic control switches

Notel 1 to entry: Automatic control switches are operated by autdmatic control (see 2.4.5 of IEC 60947-1:2007).
They are also designated as pilot switches (see 2.2.18 of IEC 60947-1:2007).

2211
insfantaneous contactor relay
a cqntactor relay operating without any intentional time delay

Notel 1 to entry:  Unless otherwise stated, a contactor relay is an instantaneous contactor relay.

[SOURCE: IEC 60050-441:1984, 441-14-36]

2.21.2
time-delay contactor relay
a cqontactor relay with specified time-delay characteristics

Notel 1 to entry: The time=delay may be associated with energization (e-delay) or with de-energization (d-delaly) or
both

Notel 2 to entry: \A-time-delay contactor relay may also incorporate instantaneous contact elements.

[SOJURCE:TEC 60050-441:1984, 441-14-37, modified — addition of a new Note 2 to entry.]

2243
position switch
a pilot switch the actuating system of which is operated by a moving part of the machine,
when this part reaches a predetermined position

[SOURCE: IEC 60050-441:1984, 441-14-49]

2.21.4

programmer

a control switch having a multiplicity of switching elements which, after initiation, operates in a
defined sequence
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2

manually operated control switches

Note

1 to entry: Manually operated control switches are operated by manual control (see 2.4.4 of IEC 60

1:2007).

2.2.
pus

2.1
h-button

016

947-

a control switch having an actuator intended to be operated by force exerted by a part of the
human body, usually the finger or palm of the hand, and having stored energy (spring) return

[S

2.2,

pul
a cq
ene

2.2,

2.2

-button
ntrol switch having an actuator intended to be operated by manual pull, and~having std
rgy (spring) return

2.3

pu
ac
its i
Notel

2.2,

rotary button

ac
mati

EXA

Notel

2.2,
latc

ap
rele

Notel
sam

2.2,
loc

a push-butten’ which may be secured in one or more of its positions by a separate action

Notel

h-pull button
ntrol switch having an actuator intended to be operated by manual push and returne
hitial position by manual pull, or vice versa

1 to entry: There are also «push-push» or «push-turn» or other combinations of buttons.

2.4

bmbination of push-button type switching elements having an actuator operated b
ual rotation (see also 2.2.2.15 to 2.2.2.18 jnclusive)

MPLE A selector switch.

1 to entry: A rotary push-button may have,more than two positions; it may or may not have a spring retu
2.5

hed push-button

ish-button with spring return, but which remains in the actuated position until a latg
ased by a separate action

1 to entry: The latching may be released by subsequent actuation (such as pushing, turning, etc.) o
e or of an adjacent.push-button or by the action of an electromagnet, etc.

2.6
ked push:button

red

d to

y a

f the

2.2,
key

1%t0 entry: The locking may be obtained by turning the button, by turning a key, by operating a lever, etcl
2.7
-operated push-button

a push-button which can only be operated as long as a key remains inserted

Note 1 to entry: Key withdrawal may be provided at any position.

2.2,

2.8

time-delay push-button
a push-button the contacts of which return to the initial position only after a pre-determined

inte

rval of time following the release of the actuating force
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2229

delayed action push-button

a push-button in which the switching operation does not occur until after the force on the
button has been maintained for a pre-determined interval of time

2.2.2.10
illuminated push-button
a push-button incorporating a signalling lamp in the button

2.2.2.11
co
a ppsh-button in which the button is protected against inadvertent operation by a lid\¢r a
cover

| TR Y
m=ouLiun

220212

shrpuded push-button
ush button in which the button is protected against inadvertent operation in centain
directions

sh-button in which the rotation of the actuator around its axis is not limited

2.22.14
guigded push-button
a push-button in which the rotation of the actuator areund its axis is prevented

Notel 1 to entry: Examples of guided push-buttons: the actuators of which are keyed, square or rectangular, e

o

2.2p2.15

rotary control switch

rotgry switch

a cgntrol switch having an actuator_intended to be operated by rotation

2.22.16
keyloperated rotary switch
a ratary switch where a key is used as the actuator

Notel 1 to entry: Key withdrawal may be provided at any position.

2.22.17
limited movement rotary switch
a ratary switeh with a restricted angular movement of its actuator

2.22.18
unidirectional movement rotary switch
a rotary switch in which the actuating system allows rotation in one direction only

2.2.2.19

joy stick

a control switch having an actuator consisting of a pin or stick projecting essentially at a right
angle from the panel or enclosure when in one of its positions and intended to be operated by
angular displacement

Note 1 to entry: A joy stick may have more than two positions associated with different directions of the
displacement of the stick and operating the contact elements differently: such a joy stick is referred to as a joy
stick selector.

Note 2 to entry: The pin or stick may or may not have a spring return.
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2.20

wobble stick
a joy stick which operates all contact elements alike, whatever be the direction of the
displacement

2.2,

2.21

foot switch
pedal
a control switch having an actuator intended to be operated by force exerted by a foot

016

[SOB

2.3| Parts of control switches

2.3/

switching element

a spwitching element may be a semiconductor element (see 2.3.2) or a.contact element
(se¢ 2.3.3)

2.3p

semiconductor element

an
con

2.3.

contact element

<co
nec

Notel
morg
may

Notel
2.3.3

Notel

The]

2.3,

single gap contact element

a C(

Notel

blement designed to switch the current of an electric cir€uit by means of the contrg
Juctivity of a semiconductor

3

htrol switch> the parts, fixed and movable, conducting and insulating, of a control sw
bssary to close and open one single conducting path of a circuit

1 to entry: The contact element and the actuating system may form an indivisible unit, but frequently of
contact elements may be combined with one or more actuating system or systems. The actuating sys
be different.

2 to entry: Terms and definitions relating to various kinds of contact elements are given in 2.3.3
.10 inclusive.

3 to entry: This definition does'not include control coils and magnet systems.

following definitions refer to a single contact element of a control switch:
3.1
ntact element which opens or closes the conducting path of its circuit on one location

1 toentry: See Figures 4 a) and 4 c).

lled

itch

e or
ems

bnly

2.3,

3.2

double gap contact element
a contact element which opens or closes the conducting path of its circuit in two locations in
series

Note

2.3.

1 to entry: See Figures 4 b), 4 d) and 4 e).

3.3

make-contact element
normally open
a contact element which closes a conducting path when the control switch is actuated
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2334

break-contact element

normally closed

a contact element which opens a conducting path when the control switch is actuated

2.3.3.5

change-over contact elements

a contact element combination which includes one make-contact element and one break-
contact element

Note4—t P 1avE Soo-Eiauraed o) 4. d)\ and 4 o)
I g 7 7 7

2.33.6

pulse contact element
fleeting contact element
a contact element which opens or closes a circuit for a part of the travel during)the transition
of the actuator from one position to another

2.33.7
ele¢trically separated contact elements

confact elements belonging to the same control switch, but adéquately insulated from each
other so that they can be connected into electrically separatéd, circuits, which can be either
same polarity or opposite polarity

[SOURCE: IEC 60050-441:1984, 441-15-24, modified £.supplemented by polarity statement]

2.33.8

independent action contact element
snhap action contact element

a copntact element of a manual or automatic control device in which the velocity of conftact
motjon is substantially independent of the\velocity of motion of the actuator

2.33.9

dependent action contact element
a contact element of a manual or automatic control device in which the velocity of conftact
motjon depends on the velécity of motion of the actuator

2.3.3.10

corltact unit
a copntact element .or contact element combination which can be combined with similar uUnits
opefated by a'common actuating system

234
butfon
the lexternal end of the actuator of a push-button, to which the actuating force is applied

2.3.41

flush-button

a button which is substantially level with the adjacent fixed surrounding surface when in its
initial position and is below this surface when it is operated

2.3.4.2

recessed button

a button which is below the adjacent fixed surrounding surface in both its initial and operated
positions
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2343

extended button

a button which protrudes above the adjacent fixed surrounding surface both in its initial
position and in its operated position

2344
mushroom button
a button, the protruding end of which has an enlarged diameter

<rofary switch> that part of the actuating system which retains the actuator and/or the cor‘jtact

1 to entry: Other devices (e.g.a push-button with two positions, or an emergency stop) cap~also have sdch a

a device that limits the travel of a moving part

Notel 1 to entry:  An end stop may relate either to the actuator or to the contact'element.
2.4| Operation of control switches
2441 Operation of contactor relays

2411

e-delay
<cohtact element> a delay in the operation of ascontact element of a contactor relay, following
the lenergization of the coil of the electromagnét of this contactor relay

EXAMPLE: Delay to close make-contacts (ON delay).

Notel 1 to entry: The terms 'e-delay" and (d-delay" may be applied to any kind of contact elements (see 2.3.3)

241.2

d-delay
<cohtact element> a delay in the operation of a contact element of a contactor relay, following
the [de-energization of«the coil of the electromagnet of this contactor relay

EXAMPLE: Delay toopen make-contacts (OFF delay)

Notel 1 to entry: S Fhe terms 'e-delay” and "d-delay" may be applied to any kind of contact elements (see 2.3.3)

2413
fixeld delay
<coptact element> a delay in the operation of a contact element of a contactor relay, whigh is
not intended to be adjusted in value

241.4

adjustable delay

<contact element> a delay in the operation of a contact element of a contactor relay, which is
intended to be adjusted to different values after the installation of the contactor relay

2.4.2 Operation of pilot switches

2421

actuating quantity

the physical quantity, the value of which is decisive for the actuation or non-actuation of a
pilot switch
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24.2.2
operating value
the value of the actuating quantity which is sufficient to cause a pilot switch to be actuated

2.4.2.3
return value

the value of the actuating quantity which has to be re-established in order to cause an

actuated pilot switch to return to its position of rest

2.4.2.4
differentiatvatue

the difference between the operating value and the return value

2403 Operation of rotary switches

2431
definite position (of a rotary switch)

a position into which the locating mechanism pulls the rotary switch and’retains it as long as

the jactuating moment does not exceed a certain value

248.2
position of rest

a stable (definite) position into which the locating mechanism/tends to move back and retain

the fotary switch by stored energy

Notel 1 to entry: During the transfer from a biased position to the adjacent position of rest, the rotary switch
pass| through one or more_transit positions.

248.5
latghed position
a bipsed position in which the return mechanism is held by a latching arrangement

Notel 1 to(entry: The latching arrangement may be released manually or otherwise.

24386

hich
pf a

may

locked position
a (definite) position in which a rotary switch is secured by separate action

Note 1 to entry: The locking may be obtained by turning a key, operating a lever, etc.

2.4.3.7
operating diagram

the representation of the intended order in which the contact elements of a rotary switch

operate as a result of actuation
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4 Operation of mechanically operated control switches

4.1

pre-travel of the actuator

the maximum travel of the actuator which causes no travel of the contact elements

Note 1 to entry: See Dimension a on Figure 2.

2442

over-travel of the actuator

the travel of the actuator after all the contacts have reached their closed (open) position
2443

dirgct drive

a cpnnection between actuator and contact element that excludes any prestravel of

acty

2.4,

ator

4.4

posjitive drive

a c(
isd

2.4,

nnection between actuator and contact element such that the forcetapplied to the actu
rectly transmitted to the contact element

4.5

limited drive

ac
con

2.4,

mi
the

2.4,

mi
the
con

2.4,
pre
the

(bre

Notel

bnnection between actuator and contact element thab limits the force transmitted to
act element

4.6

mi:imum starting force

imum starting moment
smallest value of force (or moment) initiating the pre-travel of the actuator

4.7

miﬂimum actuating force

imum actuating moment

acts to reach their closed (open) position

4.8

travel of the cohtact element

relative moevement which occurs within the contact element before the contacts m
ak)

1 to(entry: See Dimension b on Figure 2.

the

ator

the

minimum value of the foree (or moment) to be applied to the actuator that will causg all

ake

2449

ove

r-travel of the contact element (dimension d on Figure 2)

the relative movement which occurs within the contact element after the contacts have
reached the make (break) position

Note

1 to entry: See Dimension d on Figure 2.

2.4.410

bou

nce time

for a contact which is closing/opening its circuit, time interval between the instant when the
contact circuit first closes/opens and the instant when the circuit is finally closed/opened

[SO

URCE: IEC 60050-444:2002, 444-05-04, modified — Figure 1 deleted]
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Classification

Contact elements

Contact elements may be classified as follows:

a)
b)
c)

Utilization categories (see 4.4).
Electrical ratings based on utilization categories (see Annex A).

One of the following form letters (see Figure 4):

1) Eaorm A Qingla gap make-contact element-
+ —OHR—A HGH SHo—Ra« Hact-etreeht;

d)

NOT]
NOT]
circy
befo

travg
elem

3.2

Cor
actu

3.3

Cor
con

3.4

Form B — Single gap break-contact element;
Form C — Single gap make-break three terminal change-over contact element;

)
)

1) Form X — Double gap make-contact element;
) Form Y — Double gap break-contact element;
)

Form Z — Double gap make-break four terminal change-over contaet’element.
Other types not included in c).

F 1 Regarding Figure 4e). the two moving contact elements are electrically.separated (see 2.3.3.7).

E 2 Distinction is made between make before break (overlap) change-over contact elements where thg
its are both closed for a part of the travel of the moving contacts from one position to the other, and 4
e make (non-overlap) change-over contact elements where the two circuits are both open for a part o
| of the moving contacts from one position to the other. Unless otherwise stated, change-over co
ents are break before make.

Control switches

trol switches may be classified according to the contact element and the nature of
ating system, e.g. push-buttons, form X¢

Control circuit devices

rol circuit equipment, e.g. push-buttons plus indicator lights.

Time delay switching elements

Disfinction is made_according to how the time delay of a switching element is achieved,

eled

3.5

The
D3d

trical delay, magnetic delay, mechanical delay, or pneumatic delay.

Controlswitch mounting

control switch mounting may be classified by the mounting hole size, e.g. D12, D16, [
(s€e 6.3.1).

two
reak
f the
htact

the

trol circuit devices may be classified according to the control switch and the associated

22,

4

4.1
4.1.

Characteristics

Summary of characteristics

1 General

The characteristics of control circuit devices and switching elements should be stated in the
following terms, where such terms are applicable:

e type of equipment (see 4.2);

e rated and limiting values for switching elements (see 4.3);

o utilization categories of switching elements (see 4.4);
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e normal and abnormal load characteristics (see 4.3.6).

4.1.

2 Operation of a control switch

016

The principal application of a control switch is the switching of loads as indicated for the
various utilization categories in Table 1.

Other applications, e.g. the switching of tungsten filament lamps, small motors, etc., are not

dea

4.1.

The]
the

4.1.

Abn
faildg

It with in detail in this standard, but are mentioned in 4.3.6.2.

2.1 N | liti ¢

normal use of a control switch is to close, maintain and open circuits in accordance
utilization category shown in Table 1. Also refer to Table 4.

2.2 Abnormal conditions of use

ormal conditions may arise, for example, when an electromagnet, altdeugh energized,
d to close. Refer to Table 5.

A control switch shall be able to break the current correspondingto.such conditions of use

4.2
4.2,
The]

4.2,
The]

Type of control circuit device or switching element
1 Kind of control circuit device
kind of control circuit device shall be stated:

manual control switches, e.g. push-buttonsirotary switches, foot switches, etc.;

electromagnetically operated control switeches, either time delayed or instantaneous,
contactor relays;

bilot switches, e.g. pressure switches, temperature sensitive switches (thermosta
brogrammers, etc.;

bosition switches;

hssociated control equipment, e.g. indicator lights, etc.
2 Kind of switching elements
kind of switching elements shall be stated:

huxiliary eontacts of a switching device (e.g. contactor, circuit breaker, etc.) which are
Hedicated )exclusively for use with the coil of that device;

nterlocking contacts of enclosure doors;

With

has

—

s),

not

control circuit contacts of rotary switches;

e control circuit contacts of overload relays.

4.2,
The

4.2,
The

3 Number of poles

number of poles shall be stated.

4 Kind of current

kind of current shall be stated:

Alternating current or direct current.
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5 Interrupting medium

interrupting medium shall be stated:
oil, gas, vacuum, etc.

6 Operating conditions
6.1 Method of operation

method of operation shall be stated:

Mar

4.2,
The]

4.3
4.3,
The

stat
valy

4.3.
4.3.
As

4.3.

Sub

For

NOT]
oper

ual, electromagnetic, pneumatic, electro-pneumatic.

6.2 Method of control
method of control shall be stated:

hutomatic;
hon-automatic;

semi-automatic.
Rated and limiting values for switching elements
1 General
rated values established for the switching elements of a control circuit device shal

ed in accordance with 4.3.2 to 4.3.6 inclusive but it is not necessary to specify all
es listed.

2 Rated voltages (of a switching\element)
2.1 General

vitching element is defined by the rated voltages described in 4.3.2.2 to 4.3.2.4.

2.2 Rated operational voltage (U,)
clause 4.3.1.1 of TEC 60947-1:2007 applies with the following additions:

three-phase:circuits, U, is stated as r.m.s. voltage between phases.

E A switching elements can be assigned a number of combinations of rated operational voltage and
ational current.

Con

frol”switches dealt with in this standard are not normally intended to be used at very

be
the

ated

low

voltages and they may not be suitable for such a service. It is therefore recommended to seek
the advice of the manufacturer concerning any application with a low value of operational
voltage, e.g. below 100 V a.c. or d.c.

4.3.

23 Rated insulation voltage (U;)

Subclause 4.3.1.2 of IEC 60947-1:2007 applies.

4.3.

2.4 Rated impulse withstand voltage (Uimp)

Subclause 4.3.1.3 of IEC 60947-1:2007 applies.
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4.3.3 Currents

A switching element is characterized by the currents described in 4.3.3.1 to 4.3.3.3.

4.3.

3.1 Conventional free air thermal current (/)

Subclause 4.3.2.1 of IEC 60947-1:2007 applies.

4.3.

3.2 Conventional enclosed thermal current (/y,.)

Subclause 4.3.2.2 of IEC 60947-1:2007 applies.

4.3

Thel first paragraph of 4.3.2.3 of IEC 60947-1:2007 applies.

4.3.

Subclause 4.3.3 of IEC 60947-1:2007 applies.

4.3.
4.3.
4.3.

As
the
volt

NOT
a mg

As
load
app

4.3.

As
ass

NOT
swit(

4.3.

£.3 Rated operational current (/)

4 Rated frequency

15 Vacant

6 Normal and abnormal load characteristics

under normal conditions

vitching element shall comply with both requirements given in Table 4 correspondin
assigned utilization category and the requirements according to the rated operati
hge.

E For a switching element to which a utilization category is assigned, it is not necessary to specify separ
king and breaking capacity.

s shall be assigned a utilization category given in IEC 60947-4-1 and comply with
Fopriate corresponding reguirements in that publication.

6.2 Making and'breaking capacities under abnormal conditions

witching element shall comply with the requirements given in Table 5 corresponding to
gned utilization category.

E  An example of an abnormal condition of use is one where the electromagnet does not operate ang
hing elements have to interrupt the making current.

7 Short-circuit characteristics

6.1 Rated making and breaking capacities and behaviour of switching elements

j to
bnal

htely

itching element designated forthe switching of small motors and tungsten filament lamp

the

the

the

4.3.
Sub

4.4

71 Rated conditional short-circuit current

clause 4.3.6.4 of IEC 60947-1:2007 applies.

Utilization categories for switching elements

The utilization categories as given in Table 1 are considered standard. Any other types of
application shall be based on agreement between manufacturer and user, but information
given in the manufacturer's catalogue or tender may constitute such an agreement.
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Table 1 — Utilization categories for switching elements

Kind of current Category Typical applications

Alternating current |AC-12 Control of resistive loads and solid state loads with isolation by optocouplers
AC-13 Control of solid state loads with transformer isolation
AC-14 Control of small electromagnetic loads (< 72 VA)
AC-15 Control of electromagnetic loads (> 72 VA)

Direct current DC-12 Control of resistive loads and solid state loads with isolation by optocouplers
DC-13 Control of electromaagnets
DC-14 Control of electromagnetic loads having economy resistors in circuit

4.5| Vacant

4.6| Vacant

4.7| Vacant

4.8| Vacant

49| Vacant

4.10 Electrically separated contact elements

Thel manufacturer shall state whether the contact<elements of a control circuit device|are
elegtrically separated or not (see 2.3.3.7). Separated contact elements shall be assumeg to
be ¢pposite polarity unless otherwise stated by the manufacturer.

4.11 Actuating quantities for pilot switches

The| operating value and return value,of the actuating quantity are to be determined on
uniform rising values and normal falling values of the actuating quantity. Unless otherwise
stated, the rate of change shall:be regular and such that the operating (or return) valug is
rea¢hed in not less than 10 s.

Thel operating value and.the return value may both be fixed values, or one of them or hoth
may be adjustable (or.ihe differential value may be adjustable).

Where appropriate;-the manufacturer shall indicate a withstand value, either a maximum value
higher than théthighest setting of the operating value or a minimum value lower than|the
lowest setting<of the return value. A withstand value implies no damage to the pilot switch or
no ¢hangelin-its characteristics.

4.12 " Pilot switches having two or more contact elements

Pilot switches having two or more contact elements which are not individually adjustable may
have different operating and return values for each contact element.

A pilot switch having two or more contact elements which are individually adjusted is
considered as a combination of pilot switches.

5 Product information

5.1 Nature of information

The following information shall be given by the manufacturer:
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Identification

a) The manufacturer's name or trade mark.

b) A type designation or serial number that makes it possible to get the relevant information
concerning the switching element (or the entire control switch) from the manufacturer or
from his catalogue or by selection from Annex A.

c) IEC 60947-5-1 if the manufacturer claims compliance with this standard.

Basic rated values and utilization

d atad onerational voltaaes
oHS-a—ope oY ges

(caa 4 3 2 2)
See—4—o==-

e) tilization category and rated operational currents at the rated operational voltagesof| the
control circuit device.

f) |Rated insulation voltage (see 4.3.2.3).
g) Rated impulse withstand voltage (see 4.3.2.4).
h) [Vacant.

i) [P code, in case of an enclosed control circuit device (see 5.1 and’Ahnex C of IEC 60947-
1:2007/AMD1:2010).

j) Pollution degree (see 6.1.3.2).

k) [Type and maximum ratings of short-circuit protective device(see 8.3.4.3).

I) (Conditional short-circuit current.

m) [Suitability for isolation, where applicable, with the Symbol S00288 of IEC 60617.
ndication of contact elements of same polarity«

=}

| ength of insulation to be removed before insertion of the conductor into the terminal.
-or non-universal screwless terminals:

T O
- = =

s” or "sol" for terminals declared for-rigid-solid conductors;
"r" for terminals declared for rigid (solid and stranded) conductors;
"f" for terminals declared forflexible conductors.

5.2| Marking
5.2(1 General

Marking of data undena) and b) of 5.1 is mandatory on the nameplate of the control cifcuit
devjce in order to permit the complete information to be obtained from the manufacturer.

Marking of [data under n) of 5.1 shall be included on the nameplate of the control cifcuit
dev|ce in.order to ensure proper wiring at installation.

Marking” shall be indelible and easily legible, and shall not be placed on screws |and
removable washers.

Whenever space permits, data under c) to m) and o) of 5.1 shall be included on the
nameplate, or on the control circuit device or otherwise in the manufacturer's published
literature.

The indication "s", "sol", "r" or "f" for non-universal screwless terminals shall be marked on the
device or, if the space available is not sufficient, on the smallest package unit or in technical
information provided with the product.

5.2.2 Terminal identification and marking

Subclause 7.1.8.4 of IEC 60947-1:2007 applies, with the additional requirements stated in
Annex M.
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5.2.3 Functional markings

Actuators may be identified by symbols in the form of engravings. If a stop-button carries any
symbol engraved or marked on the actuator, then this symbol shall be a circle or an oval
(signifying the value zero). The symbols circle or oval shall be used for stop-buttons only.

Letters or words may be used where the space available is sufficient to ensure a clear
identification. In all other cases, identification markings shall be placed on permanent labels
surrounding each actuator or closely adjacent to it.

Symbels—shal-be-inaccerdance-withHEC-6044-+~

5.24 Emergency stop

Acttiator shape and colour, background colour and direction of unlatching for emergency $top
dev|ces with mechanical latching function shall be in accordance with 4.2 @f-IEC 6094 -5-
5:1997/AMD2:2016.

5.2)5 Operating diagram
5.2/5.1 General

As fotary switches may have a multiplicity of contact elements’and a multiplicity of actuptor
posjtions, it is necessary that the manufacturer indicates” the relationship between [the
actdator positions and the associated contact element positions.

It i3 recommended that the relationship be given“in the form of an operating diagrfam,
examples of which are shown in Figure 1 together:with explanatory notes.

5.2/5.2 Position indication and contact.position

Subclause 7.1.6.1 of IEC 60947-1:200/#AMD1:2010 applies with the following addition:

Thel| position indication shall be clear, and the associated text or symbols shall be indelible
and|easily legible.

5.2/5.3 Terminal markings for operating diagrams

Terminal markings shall be clearly identifiable with respect to the operating diagram. See also
Annex M.

5.2/6 Time‘delay markings

For|time-delay contactor relays, the markings shall include the value of the time delay in|the
casg.0f a fixed delay and the range of time delay in the case of an adjustable delay.

In the case of more than one time-delay contact element, the relative delay between the
operation of each contact element and the following one may be indicated for contact
elements that follow the first delay.

If two or more contact elements have adjustable delays, it shall be indicated whether they are
individually adjustable or not.

The manufacturer shall indicate, for each time-delay contact element, the characteristics of
the delay, according to 2.4.1.1 or 2.4.1.2.

5.3 Instructions for installation, operation and maintenance

Subclause 5.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.
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Additional information

016

Additional information necessary for certain types of control circuit devices shall appear
according to the relevant rules of the appropriate Annexes J and K.

Such additional information shall be supplied by the manufacturer and may be in the form of a

Wiri

6

Cla

6.1
Unl

latign under environmental conditions of pollution degree 3. However, other pollution degi
may apply, depending upon the micro-environment.

6.3.

The single hole mounted push-buttons and indicator lights aredocated in a circular hole of
pangl, which may have a rectangular recess for a key.

The]dimensions are indicated in Table 2:

.2 Pollution degree

ng diagram or in the instruction sheet supplied with the control circuit device.

Normal service, mounting and transport conditions

bss otherwise stated by the manufacturer, a control circuit device is intended for ins

1 Mounting of single hole mounted devices

Table 2 — Mounting hole diameter and
dimensions of the key recess (if any)

ise 6 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following additions|:

tal-
ees

the

b Mounting hole Key recess (if any)
Size diameter, d Height, h Width, b
rmax = 0,8 mm mm mm mm
[
+0,5 +0,5 +0,2
D30 305 330 48
~ +0,4 +0,4 +0,2
D22 223 241, 32,
i +0,2 +0,2 +0,2
1 i D16 16,2 179 179
d +0,2 +0,2 +0,2
- D12 1214 138 170

6.3./1.4 Location of the key recess (if any)

The standardized position of the key is in the up position (12 o'clock) and associated with the
b dimension in Table 3.

6.3.1.2 Range of panel thickness

The device, with or without the sealing gasket indicated by the manufacturer, shall be capable
of being mounted on any thickness of panel between 1 mm and 6 mm, if necessary by the use
of packing piece(s) supplied for the purpose.

NOTE The sealing gasket is not standardized.
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6.3.1.3 Grouping of devices

When a number of devices of the sizes given in 6.3.1 are mounted in rows on a panel, the
distances a between the mounting centres in the same row and b between the centre lines of
the rows shall be not less than those given in Table 3, unless otherwise stated by the
manufacturer.

Table 3 — Preferred minimum distances
between centres of mounting holes

Size a b

mm mm
D30 50 65
D22 30 50
D16 25 25
D12 20 20

Distances a and b may be interchanged.

Thejse values are intended to guide development; however,~when it is intended to mount
dev|ces of different manufacture, the user shall establish thevcompatibility of the devices [and
enslre the clearances and creepage distances are maintained when the devices are instglled
and|connected.

NOTE Depending on design details, connections, labels, etc.,”some devices can be capable of being mount¢d at
distgnces less than those given in Table 3 in accordanceiwith the indication of the manufacturer of the deviceg. On
the qther hand, certain types of devices can require distances greater than those given in Table 3.

7 |Constructional and performance requirements

71 Constructional requirements
711 General

Subclause 7.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies except for 7.1.2, 7.(1.3,
7.1J7,7.1.9 and 7.1.13,.and with the following additions:

712 Materials
7121 Geheral materials requirements

Subclause~7.1.2.1 of IEC 60947-1:2007/AMD1:2010 applies with the following addition:

Special attention shall be called to humidity resisiing qualities, and o the necessity o protect
certain insulating materials against humidity.

7.1.2.2 of this standard applies instead of 7.1.2.2 of IEC 60947-
1:2007/AMD1:2010/AMD2:2014.

7.1.2.2 Glow-wire testing
The suitability of materials used is verified by:

a) making tests on the equipment; or
b) making tests on sections taken from the equipment; or
¢) making tests on any parts of identical material having representative thickness; or
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d) providing data from the insulating material supplier fulfilling the requirements according to
IEC 60695-2-12.

The suitability shall be determined with respect to resistance to abnormal heat and fire. The
manufacturer shall indicate which methods, amongst a), b), ¢) and d) shall be used.

If an identical material having representative cross-sections has already satisfied the
requirements of any of the tests of 8.2.1 of IEC 60947-1:2007/AMD1:2010, then those tests
need not be repeated.

and

Tests shall be made according to 8.2.1.1.1 of IEC 60947-1:2007/AMD1:2010, with |the
confitions given in Table 6.

NOTE For parts with a mass lower than 2 g and for small parts, as specified in IEC 60695-2-11, no other tgst is
requjred.

712.3 Test based on flammability category
Subclause 7.1.2.3 of IEC 60947-1:2007/AMD1:2010 applies.

713 Current-carrying parts and their connections

Curfent-carrying parts shall have the necessary mechanical strength and current-carr
caphpcity for their intended use.

ng

For| electrical connections, no contact pressure shall be transmitted through insulating
material other than ceramic or other material with characteristics not less suitable, un|ess
therne is sufficient resiliency in the metallic\parts to compensate for any possible shrinkagge or
yielding of the insulation material.

714 Clearances and creepage distances

Subclause 7.1.4 of IEC 60947:1:2007/AMD2:2014 applies.

7.1)5.3 Actuating_force (or moment)
Thel| force (or momeént) required to operate the actuator shall be compatible with the intended

application, taking.into account the size of the actuator, the type of enclosure or panel,|the
envlronment ofithe installation and the use for which it is intended.

7154 Limitation of rotation (of a rotary switch)

Whenvactuators with limited or unidirectional movement are used. they shall be fitted with
robust means of limitation, capable of withstanding five times the actual maximum actuating

moment.

7.1.5.5 Emergency stop

The actuator shall preferably latch in the actuated position with the control contact open. This
latching shall be released by a separate action, e.g. by pulling, rotation, or by means of a key.

NOTE Additional requirements for emergency stop devices with a latching function are given in IEC 60947-5-5.
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7.1.7 Conditions for control switches suitable for isolation

A control switch suitable for isolation shall be manually operated with a direct opening action
(see Annex K) and shall comply with the isolating function in the open position (see 2.1.19
and 7.1.7 of IEC 60947-1:2007/AMD1:2010/AMD2:2014).

The open position of a control switch suitable for isolation shall be a position in which the
switch can remain when no actuating force is applied.

In order to avoid unintentional reclosing, it shall be possible to prevent the operation of the
conprel—switches—suitable—fer—iselation—when—the—contact—elements—are—n—the—open—peosition.
Thig may be obtained by padlocking or by a latch which shall only be releasable by a spgcial
toollor key.

718 Terminals

Thel requirements of this subclause shall be verified by the tests of 8.2.4 of this standard.

7.114 Class Il control circuit devices

Thejse devices shall not be provided with means for protective earthing (see IEC 61140).
For|class Il control circuit devices insulated by encapsulatiofy see Annex F.

7.115 Requirements for control devices with integrally connected cables

Sed Annex G.

7.2| Performance requirements

Subclauses 7.2.1.1 and 7.2.2 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 apply with|the
follgwing additions:

7.21.2 Limits of operation of contactor relays

Thel limits of operation for gontactor relays shall be in accordance with IEC 60947-4-1.

7.23 Dielectric properties

Subclause 7.2.3 ‘of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
addjtion.

For|Class<Hscontrol circuit devices insulated by encapsulation, see Annex F.

7.24 Ability to make and break under normal and abnormal load conditions

7.24.1 Making and breaking capacities
a) Making and breaking capacities under normal conditions

The switching elements shall be capable of making and breaking currents without failure
under the conditions stated in Table 4, for the required utilization categories and the
number of operating cycles indicated, under the conditions specified in 8.3.3.5.3.

NOTE In the United States of America and in Canada it is established that the switching elements are capable of
making and breaking currents without failure under the conditions stated for the electrical ratings based on
utilization categories (e.g. A600) stated in Table A.1 in Annex A. See Federal regulations and product standards.

b) Making and breaking capacities under abnormal conditions
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The switching elements shall be capable of making and breaking currents without fai
under the conditions according to 8.3.3.5.4 and stated in Table 5, for the requ
utilization categories and the number of operating cycles specified in Table 5.

4.2 Vacant

4.3 Durability

Subclause 7.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies with the following additions:

a)

Mechanical durability

016

lure
ired

b)

7.2

The]
the

7.2,
7.2,

Con
IEC
14

by t

Oth

7.2

For
met

7.3
7.3,
Sub

5 Conditional short-circuit current

£ Maximum recovery. time

he mechanical durability ot a control circuit device Is verified, when needed, by a sp§
est conducted at the discretion of the manufacturer. Instructions for conducting .this
Are given in Annex C.

Flectrical durability

The electrical durability of a control circuit device is verified, when needed; by a sps
est conducted at the discretion of the manufacturer. Instructions for conducting this
Are given in Annex C.

switching element shall withstand the stresses resulting fromZshort-circuit currents ur
conditions specified in 8.3.4.

6 Vacant
7 Additional requirements for control switches suitable for isolation

trol switches suitable for isolation shall be tested according to 8.3.3.4

pf IEC 60947-1:2007 corresponding toxthe rated impulse withstand voltage Uimp decls
he manufacturer.

br additional requirements applicable to such control switches are under consideration.

hod shall be statediby the manufacturer.

Electromagnetic compatibility (EMC)
1 General

clause 7.3.1 of IEC 60947-1:2007/AMD1:2010 applies with the following additions:

cial
test

cial

test

der

of

60947-1:2007/AMD1:2010/AMD2:2014 with a value of test voltage as specified in Table

red

equipment incorporating electronic circuits the maximum recovery time and the measuring

The control circuit device to be tested shall have all the essential design details of the type
which it represents and shall be in a clean and new condition.

The EMC tests shall be conducted at rated operational voltage U, or if the rated operational
voltage is given as a range, then the test shall be conducted at a voltage which represents the
worst case condition.

Maintenance or replacement of parts during or after a testing cycle is not permitted.

Generally two environments A and B are defined. The products covered by this standard are

inte

nded for use in environment A.
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Contactor relays incorporating electronic circuits shall follow the requirements of 8.3.2.2 of

IEC

7.3.

7.3.

60947-4-1:20009.
2 Immunity
21 Equipment not incorporating electronic circuits

Subclause 7.3.2.1 of IEC 60947-1:2007 applies.

7.3.
Sub

Tes

7.3
Tab]

7.3.
Red

7.3.
Reqg

If th
Oth

2.2 Equipment incorporating electronic circuits

clause 7.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.

ts shall be made according to 8.4.

2.3 Acceptance criteria

le 7 gives acceptance criteria.

2.4 Electrostatic discharges

uirements are stated in IEC 61000-4-2 and Table 8.

2.5 Radiated radio-frequency electromagnetic fields

uirements are stated in IEC 61000-4-3 and Table 8.

perpendicular directions.

7.3.

Reg
7.3.
Reg
7.3.

Req

7.3.

2.6 Electrical fast transients/bursts

uirements are stated in IEC 64000-4-4 and Table 8.

2.7 Surges
uirements are stated\in IEC 61000-4-5 and Table 8.

2.8 Conducted disturbances induced by radio-frequency fields

uirements<are stated in IEC 61000-4-6 and Table 8.

2.9 Power-frequency magnetic fields

e worst case direction is known, then the test need only be performed in that direction.
erwise, the electromagnetic field shall be facing to the device under test in three muty

ally

Req

7.3.

uirements are stated In 1L 6TUUU-4-6 and lable o©.

210 Voltage dips and interruptions

Requirements are stated in IEC 61000-4-11 and Table 8.

7.3.

2.11 Harmonics in the supply

Requirements are stated in IEC 61000-4-13 and Table 8.
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3 Emission

3.1 Equipment not incorporating electronic circuits

Subclause 7.3.3.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies.

7.3.3.2 Equipment incorporating electronic circuits

7.3.3.2.1 Limits for high-frequency emissions

Control circuit devices including electronic circuits can generate continuous electromagnetic
distprbances.

Such emissions shall not exceed the limits given in CISPR 11 for environment A. These tests
are| only required when the control and/or auxiliary circuits contain comp@bents with
fundamental switching frequencies greater than 9 kHz.

7.33.2.2 Limits for low-frequency emissions

Subclause 7.3.3.2.2 of IEC 60947-1:2007/AMD1:2010 applies.

NOTE These requirements are not applicable for devices that will not be connected to public mains.

7.33.2.3 Conditions during measurement

Eagh measurement shall be performed in defined and reproducible conditions.

Degdcriptions of the tests, test methods and set-ups are given in CISPR 11. Nevertheless,
some modifications or additional information needed for the practical application of the tests
are|given in this standard.

Control circuit devices which are intended to be powered by public mains supply, therefore

with
alsd

in the scope of IEC 61000-3-2 and4EC 61000-3-3, regarding low-frequency emission S
comply with the requirements of these standards.

hall



https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC

60947-5-1:2016 © IEC 2016 -39 -

Table 4 — Verification of making and breaking capacities of switching elements under

normal conditions corresponding to the utilization categories

Uct;Ll‘:;(t;:yn Make? Breaka l\l(l)l:ftr:::;n Sequencesn::gz(:,:l:nd rate of
m, | v, i, | v, P
AC cos ¢ cos ¢ Cycles Order No.%
(at 50 Hz
or 60 Hz) 1 2 3 4
AC-12 1 1 0,9 1 1 0,9 2
AC-13 2 1 0,65 1 1 0,65 2b
50 10 990 5.0p0
AC-14 6 1 0,3 1 1 0,3 2b
AC-15 10 1 0,3 1 1 0,3 2b
DC T0,95 To.o5 Time
ms ms ms
D|C-12 1 1 1 1 1 1 25
D[C-13 1 1 6xPc 1 1 6 x Pc To 05 50 10 990 5 0p0
D|C-14 10 1 15 1 1 15 25b
I8 Rated operational current / Current to be made or broken
Ue Rated operational voltage u Voltagg before make
P =|U, x I, Steady-state power consumption, in W To.95 Time toreach 95 % of the steady-state current
NOTE For the objective of the test see 8.3.3.5.3.

For tolerances on test quantities, see 8.3.2.2.

Both on-time values (for / and for /. .. ) shall be‘atJeast equal to 2 cycles (or 25 ms for DC-14).

make

[he value "6 x P" results from an empirical relationship which is found to represent most d.c. magnetic Ig
o an upper limit of P =50 W, i.e. 6 x P = 300 'mis. Loads having power consumption greater than 50 W
hssumed to consist of smaller loads in parallel:

[herefore, 300 ms is to be an upper valué, irrespective of the power.

For semiconductor switching devices thé~maximum time constant shall be 60 ms, i.e. To,95 =180 ms (3 x
Constant).

For all utilization categories the test'sequence shall be in the order given.

[he rate for the test shall be(

For Order No.1: 6 ofyerating cycles per minute, which shall be made with the test voltage raised t
U, x 1,1, the test gutrent /; having been first set with the voltage at U,.

For Order No.2{ as rapidly as possible whilst ensuring complete closing and opening of contacts.
For Order No.3: 60 operating cycles per minute.

For OrderNo.4: 6 operating cycles per minute.

ads
are

ime
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Table 5 — Verification of making and breaking capacities of switching elements under
abnormal conditions corresponding to the utilization categories

Utilization Make? Break?2 Minimum Making and
category on-time breaking operation
1/1g U/Ug 1/1g U/Ug Number | Rate per
minute
AC cos ¢ cos ¢ Cycles
(at 50 Hz
or 60 Hz)
AC-12 - - - - - - - - -
A¢-13 b 10 1,1 0,65 1,1 1,1 0,65 2¢ 10 6
AC-14 6 1,1 0,7 6 1,1 0,7 2 10 6
AC-15 10 1,1 0,3 10 1,1 0,3 2 10 6
DC To.95 To.95 Time
ms ms ms
D|C-12 - - - - - - - - -
D{-13d - - - - - - - - -
D|C-14 10 1,1 15 10 1,1 15 25°¢ 10 6

Ig Iated operational current
ated operational voltage

P =, x I, Steady-state power consumption, in W

| Current to bermade or broken

U Voltage before’ make

T0,95

Time to reach 95 % of the steady-state current

NOT[E The abnormal condition is to simulate a blocked open electromagnet. See 8.3.3.5.4.

a  For tolerances on test quantities, see 8.3.2.2.

ysed to verify the abnormal conditions.

d

or semiconductor switching devices an overload protective device specified by the manufacturer should be

¢ Both on-time values (for /__, . and for /, ) shall*be at least equal to 2 cycles (or 25 ms for DC-14).

The test for DC-13 under abnormal condition’s is covered by the test under normal conditions.

Table 6,- Test conditions for glow-wire test

Part under test

Test condition

Pait with a mass lower than2 g (see 3.14 of
IEQ 60695-2-11:2014)

Test is not required 2

Paft which is a small, part according to 3.15 of
IEQ 60695-2-11:2014

Test is not required @

Pait which retains current-carrying parts in position

Glow-wire test at a temperature of 750 °C

All pther parts

Glow-wire test at a temperature of 650 °C °

a

Alternative tests do not have to be conducted.

b
acceptable.

Glow wire temperature can be reduced to 550 °C if it can be demonstrated that the residual risk of fire is
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Table 7 — Acceptance criteria

Item

Acceptance criteria

(performance criteria during tests)

A

B

Cc

Overall performance

No noticeable changes of
the operating
characteristic.

Operating as intended 2

Temporary degradation or
loss of performance
which is

self-recoverable °

Temporary degradation or
loss of performance
which requires operator
intervention or system
reset.

Jortetbal

0) m ol ! ol
peratomoratsprays—ana

sighalling components

A lo " el
NO CTmangesSTovISToTe

display information.

Only slight light or sound
intensity fluctuation of the
optical or audible signal
source, or slight
movement of characters
or slight change of
frequency of the audible
signal source.

= e
IUIIIPUIGIy VIOTUITT
changes or loss of
information.

Undesired optical or
audible signal.

Sllul. UUWIT, PCIIIIGIIUIIt
loss of display or wrong
information.

Unpermitted eperating
mode.

Not self-recoverable.

Infgrmation processing
and sensing functions

Undisturbed
communication and data
interchange to external
devices remains within
the specification.

Temporarily disturbed
communication, which(is
detected and is self-
recoverable.

Erroneous processing of
information.

Undetected loss of data
and/or information.

Errors in communicatign.

=]

Not self-recoverable.

a8 |The manufacturer shall state in his literature the operating frequency and bandwidth where conducted rddio

frequencies may cause malfunction.

The recovery time shall not exceed the maximum time_which can be measured when the device is started by
power-on at the power supply terminals (maximum-recovery time, see 7.2.8).
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Table 8 — Immunity tests

Type of test Basic standard Test level required Acceptance
criteria
Electrostatic discharge IEC 61000-4-2 8 kV / air discharge Bk
immunity test or 4 kV / contact discharge
Radiated radio-frequency IEC 61000-4-3 10 V/m A
electromagnetic field
immunity test
80 MHz to 1 GHz
Ragliated radio-frequency IEC 61000-4-3 3 V/m A
elegtromagnetic field
imrhunity test
1,4|GHz to 2 GHz
Radgliated radio-frequency IEC 61000-4-3 1V/m A
eleftromagnetic field
immunity test
2 Hz to 2,7 GHz
Electrical fast transient/burst | IEC 61000-4-4 2 kV / 5 kHz on power ports @ Bk
immunity test (with ) b
cafacitive coupling clamp) 1 kV / 5 kHz ofi-signal ports
Suirge immunity test IEC 61000-4-5 2 kV (ling”to-earth) B
(1,2/50 ps - 8/20 ps) © . )
1 kV (line'to line)
Conducted disturbances IEC 61000-4-6 10V A
indliced by radiofrequency
fielfls immunity test
(150 kHz to 80 MHz)
Poyer frequency magnetic IEC 61000-4-8 30 A/m A
fiell immunity test 9
Voltage dips immunity test " | IEC 61000-4-11 Class 2 & f Class 3 f B k!
0 % during 0 % during
0,5 cycle 0,5 cycle
Class 2 & f Class 3 & f B
0 % during 0 % during
1 cycle 1 cycle
Class 2 & 9 Class 3¢9 c
70 % during 40 % during
25/30 cycles 10/12 cycles
70 % during
25/30 cycles
80 % during
250/300 cycles
Voltage’interruptions IEC 61000-4-11 Class 2¢79 | Class3®"9 c

immunity test P

0 % during 0 % during
250/300 250/300 cycles
cycles

Immunity to harmonics in the
supply

IEC 61000-4-13

No requirements !
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a

b

e

Power port: the point at which a conductor or cable carrying the primary electrical power needed for
operation of the electronic circuit or the switching element or associated equipment is connected.

the

Signal port: the point at which a conductor or cable carrying information for transferring data or signals is

connected to the electronic circuit or the switching element.

Not applicable for extra-low voltage a.c. ports (£ 30 V) and extra-low voltage d.c. input/output ports (< 60
when the secondary circuits (isolated from the a.c. mains) are not subject to transient overvoltages.

Applicable only to equipment containing devices susceptible to power frequency magnetic fields.

Class 2 applies to points of common coupling and in-plant points of common coupling in the indust
environment in general.

Class 3 applies to in-plant couplings in industrial environment only. This class should be considered whe

V),

rial

na

major part of the load Is 1ed through converiers, welding machines are present, large motors are ireque
started or loads vary rapidly.

The manufacturer shall state the applicable class.

The given percentage means percentage of the rated operational voltage, e.g. 0 % means 0 V}
The value before the solidus (/) is for 50 Hz and the value behind is for 60 Hz tests.
Applicable for a.c. equipment only.

Requirements are under study for the future.

For keeping the functionality at the system level (e.g. automation or process)*‘the state of the switch
element shall not change for more than 1 ms for d.c. devices or one half-cyele’ of supply frequency for
devices.

For devices with power consumption of more than 750 mW, the recovery/time of the switching element 1
be longer than one half-cycle but shall be less than the maximum recovery time.

htly

ing
h.C.

hay

8.1
8.1
Sub

Thely comprise the\verification of:

(] General

2 Type tests

Tests

Kinds of test

clause 8.1.1 of IEC 60947-1:2007 applies.

e tests are intended to‘verify compliance of the designs of the control circuit devices
standard.

temperature-rise (8.3.3.3);
dielectric-properties (8.3.3.4);

Wwith

3);

8.1.

(8.3.3.5.4);

performance under conditional short-circuit current (8.3.4);
constructional requirements (8.2);

degree of protection of enclosed control circuit devices (8.3.1).
EMC tests, where applicable (see 8.4).

3 Routine tests

making and breaking capacities of switching elements under normal conditions (8.3.3.5]
alcina anal braalcno an-a-oitl £ aantaolkin o loraanta madaor abuaaoroaal oait
IIUI\IIIH [ZLRAY ] UIGCAI\IIIH UUPCAUILIUO T OVVILUIIIIIS T mroTrmo \" LA™ A ) (=i ARAARRRE-]] A A ARAvERY

ons

Routine tests are the responsibility of the manufacturer and are usually limited to a
mechanical inspection and a verification of the mechanical operation.

Inc

ertain cases specified in Annex F, the inspection is supplemented by a dielectric test.
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When performed, the dielectric test is carried out according to 8.3.3.4 with the following
amendments: the required minimum duration of voltage application is reduced to about 1s

and

the metal foil and external terminal connections are unnecessary.

Additional routine tests for the control switch or the control circuit device may be specified as

app

8.1.

ropriate. A sampling plan may be accepted.

4 Sampling tests

The
by 3

In d
vibr
1:2(

The]
unp
coni

ex N.

machine that complies with the requirements of 8.3.2.1.

ases where it is necessary to verify environmental conditions of damp heat, salt n
ption and shock, the tests shall be conducted according to Annex Q of IEC 60¢
07/AMD1:2010/AMD2:2014.

conditioning procedures and the tests“shall be conducted in the open position or in
pwered state where power supplycterminals are provided. After the test the device s
ply with the requirements given in7.2.1.2 or 7.1.5.3.

When auxiliary devices are assembled to a main device their performance shall be teste

con

8.2

8.2,
8.2,
8.2,
Sub

unction with the main device.

Compliance with.constructional requirements
1 Materials
1.1 Test-of resistance to abnormal heat and fire

1.1.4 Glow-wire test (on equipment)

era-

sary
j to

mechanical and electrical durability tests shall be performed with the actuator operated

hist,
47-

the
hall

d in

clause 8.2.1.1.1 of IEC 60947-1:2007 applies with the following addition:

The

8.2.

conditions specified in 7.1.2.2 of this document and Table 6 applies.

1.1.2 Flammability, hot wire ignition and arc ignition tests (on materials)

Subclause 8.2.1.1.2 of IEC 60947-1:2007 applies.

8.2.

2 Equipment

Subclause 8.2.2 of IEC 60947-1:2007 applies.
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8.2.3 Enclosures for equipment

Subclause 8.2.3 of IEC 60947-1:2007 applies.

8.2.
8.2.

4 Mechanical and electrical properties of terminals

4.1 General conditions for tests

Subclause 8.2.4.1 of IEC 60947-1:2007/AMD2:2014 applies.

8.2,

Subclause 8.2.4.2 of IEC 60947-1:2007/ AMD1:2010 applies.

8.2,

Subclause 8.2.4.3 of IEC 60947-1:2007/AMD1:2010 applies.

8.2,

Subclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 applies.

8.2

Subclause 8.2.4.5 of IEC 60947-1:2007/AMD1:2010 applies.

8.2

If t
con
the

NOTE 1 See Figure D.8 of IEC 60947-1:2007/AMD1:2010 for an explanation of the parts of a connecting devi

Subclause 8.2.4.7 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the follow

cha

4.5 Test for insertability of unprepared round copper‘conductors having the

4.7 Electrical performance of screwless-type clamping units

2 T f mechanical h of terminal

4.3 Testing for damage to and accidental loosening of conductors (flexion test

4.4 Pull-out test

maximum cross-section

brminals are used which are qualifiedZaccording to IEC 60999-1 and the operéﬁ
ditions of the terminals in the device ateraccording to the operating conditions specifie
manufacturer of the terminals, then the test does not need to be performed.

nges:

The test shall be done on the connecting device equipped with the clamping units;
The number of specimens shall be at least 8;
The test shalllbe done as a single 8 test:

p  Eight-clamping units shall be tested to the declared voltage drop;

passed.

NOTE 2 See C.1.2.2 for a description of the single 8 test.

ing
by

Ce.

ing

p If-the number of failed clamping units does not exceed two, the test is considgred

The insertion and disconnection of the conductors shall be made in accordance with the
manufacturer’s instructions.

A suitable test arrangement is shown in Figure 10. If the measurement points cannot be
positioned within 10 mm of the point of contact, the voltage difference between the ideal and
the actual measuring points shall be deducted from the voltage drop measured. This voltage
difference within the part of the conductor shall be determined with a suitable measurement
method on one specimen at a stabilised temperature. The measurement methods and the
results shall be documented in the test report.

The test current applied shall be according to Table 9.
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voltage drop shall not exceed 15 mV.

016

The device sample may be provided with holes or equivalent arrangements which provide
measurement access points for the voltage drop on the terminal.

NOTE 3 Usually it is possible to equip products covered by this standard with many different types of wires

(stra

8.2.

nded, solid, flexible...) which results in a sufficient number of tests for the same terminal.

4.8 Ageing test for screwless-type clamping units

If terminals are used which are qualified according to IEC 60999-1 and the operating

con
the

Sub
cha

The

The]

The]

The

The
mea

8.2)5 Verification of actuating force (or moment)

When required in 7.1.5.3, the minimum actuating force or moment shall be tested du

seq

8.2,

When this test is required in 7.1.5.4, it shall be tested during sequence VI of 8.3.1. The

san

The

manufacturer of the terminals, then the test does not need to be performed.

clause 8.2.4.8 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with ithe folloy
nges:

test shall be done on the connecting device equipped with the clamping units.
test current shall be according to Table 9.
maximum temperature for the temperature cycles shall be(40°C.

maximum voltage drop shall not exceed the smaller ene of the following two values:

P2,5 mV, or;

1,5 times the value measured after the 24th cycle.

device sample may be provided with holes or equivalent arrangements which pro
surement access points for the voltage'drop on the terminal.

lience V of 8.3.1. The performance shall be as stated in 7.1.5.3.

6  Verification of limitation of rotation (of a rotary switch)

ple shall be mounted according to the manufacturer's instructions.

operation ‘moment shall be measured five times and the maximum value recorded.

maj
aga

imuprsmoment value, multiplied by five, shall be applied to the actuator by forcin
nst'the means of limitation. The moment shall be applied for 10 s.

Hitions of the terminals in the device are according to the operating conditions specifiedl by

ving

de

ring

test

The
g it

The test is passed if the means of limitation has not moved, become loose or prevented the
actuator's normal operation.

8.2.
Sub

8.3
8.3.
The

7 Conduit pull-out test, torque test and bending test with metallic conduits

clause 8.2.7 of IEC 60947-1:2007 applies.

Performance
1 Test sequences

type and sequence of tests to be performed on representative samples are as follows.

— Test sequence | (sample No. 1)


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC

60947-5-1:2016 © IEC 2016 - 47 -

Test No. 1 — Operating limits of contactor relays (8.3.3.2), if applicable

Test No. 2 — Temperature rise (8.3.3.3)

Test No. 3 — Dielectric properties (8.3.3.4)

Test No. 4 — Mechanical and electrical properties of terminals (8.2.4)

— Test sequence Il (sample No. 2)

Test No. 1 — Making and breaking capacities of switching elements under normal
conditions (8.3.3.5.3)

Test No. 2 — Dielectric verification (8.3.3.5.6 b))

Thefre shall be no failure in any of the above tests.

Mo
req
eac

For

(se¢ Annex F).

For

(seg¢ Annex G):

8.3.

est sequence Ill (sample No. 3)

est No. 1 — Making and breaking capacities of switching elements under _abnoi
onditions (8.3.3.5.4)

est No. 2 — Dielectric verification (8.3.3.5.6 b))

est sequence IV (sample No. 4)

est No. 1 — Performance under conditional short-circuit current (8.3.4)
est No. 2 — Dielectric verification (8.3.3.5.6 b))

est sequence V (sample No. 5)

est No. 1 — Degree of protection of enclosed contrdl circuit devices (Annex (
EC 60947-1:2007/AMD2:2014)

est No. 2 — Verification of actuation force or moment(8.2.5)
est sequence VI (sample No. 6)

est No. 1 — Measurement of clearances and ¢reepage distances, if applicable (7.1.
EC 60947-1:2007/AMD2:2014)

est No. 2 — Verification of limitation of rgtation of a rotary switch (8.2.6).

than one test sequence or all test sequences may be conducted on one sample at
est of the manufacturer. However, the tests shall be conducted in the sequence giver
h sample above.

class Il control circuit devices insulated by encapsulation, additional samples are requ

control circuit\devices with integrally connected cables, one additional sample is requ

2 General test conditions

mal

of

i of

the
for

ired

ired

8.3.

2 4+——Generalrequirements

Subclause 8.3.2.1 of IEC 60947-1:2007/AMD2:2014 applies with the following addition:

The tests shall be performed with the actuator operated by a machine complying with the
requirements of 8.3.2.1 a) for linear movement or, for a rotary switch, in accordance with

8.3.

2.1Db)or 8.3.2.1 ¢).

a) For push-buttons and/or related control switches the operating machine shall apply the

actuating force (or moment) to the actuator in the direction of its motion.

The force (or moment) or the travel of the operating machine shall comply with one of the
following conditions according to the manufacturer's instructions:

— the maximum force (or moment) exerted on the actuator shall not exceed 1,5 times

force (or moment) required for maximum over-travel of the contact element(s);

the
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— the cover-travel of the contact elements shall be between 50 % and 80 % of the o
travel inherent in the design of the contact elements.

ver-

At the moment in time when the switching operation occurs, the velocity of the operating

machine, measured where it touches the actuator, shall be between 0,05 m/s and 0,15
unless otherwise declared by the manufacturer in the test report.

m/s

The mechanical connection between the operating machine and the actuator shall have a
sufficient free play (lost motion) to avoid the operating machine impeding the free motion

of the actuator away from it.

b) For switches fully rotary in both directions, one operating cycle comprises either one fully

8.3.

Subclause 8.3.2.2 of IEC 60947-1:2007/AMD2:2014 applies excepf for 8.3.2.2.3.

8.3.

The| condition of the control circuit device after each test(shall be checked by the verificat

app

Ac
the

8.3,
Sub

8.3,
8.3,
Sub

8.3.

The
con

lockwise aperation of the actuator or one fully anficlockwise operation of the actuator.

However, in this case approximately three-quarters of the total number of operating.cy

direction. The angular velocity shall be between 0,5 to 1 revolution per second un
ptherwise declared by the manufacturer in the test report.

For limited movement rotary switches, operation shall be at a speed of 1110”4 revolut
per second unless otherwise declared by the manufacturer in the test report.

2.2 Test quantities

2.3 Evaluation of test results

icable to each test.

bntrol circuit device is deemed to have metithe requirements of this standard if it m¢
requirements of each test and/or test sequéence as applicable.

2.4 Test reports
clause 8.3.2.4 of IEC 60947-1:2007 applies.

3 Performance under no-load, normal load and abnormal load conditions
3.1 Operation
clause 8.3.3.1 of /AEC 60947-1:2007 applies.

3.2 Operating limits of contactor relays

actors(see IEC 60947-4-1).

8.3.

shall be made in the clockwise direction, followed by the remainder in the anticlocky

Cles
Vise
ess

ons

ons

bets

operatihg limits of contactor relays shall be in accordance with the standard applicablge to

3.3— Temperature rise

Subclause 8.3.3.3 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following

add

ition:

All switching elements of the control circuit device shall be tested. All switching elements that
may be simultaneously closed shall be tested together. However, switching elements forming
an integral part of an actuating system in such a manner that the elements cannot remain in

the

closed position are exempt from this test.

NOTE The fact that a control circuit device can have several positions in which switching elements are in their
closed position can lead to the execution of several tests.

The

minimum length of each temporary connection, from terminal to terminal, shall be 1 m.
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8.3.3.4 Dielectric properties

Subclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
addition.

For Class Il control circuit devices insulated by encapsulation, see Annex F.

8.3.3.4.1 Type tests

Subclause 8.3.3.4.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the following
additian

Add, after the second paragraph of 3) c):

Thel| control circuit device shall be capable of withstanding the test voltage applied“as follows:

e petween live parts of the switching element and parts of the control switeh intended tg be
barthed;

e Dpetween live parts of the switching element and surfaces of the-control switch likely t¢ be
ouched in service, conductive or made conductive by a metal foil;

e Dpetween live parts belonging to electrically separated switching elements.
8.3.3.5 Making and breaking capacities
8.33.5.1 General

Teslks for verification of making and breaking.capacities shall be made according to|the
gengral test requirements stated in 8.3.2.1.

8.3.3.5.2 Test circuits and connections

Tesfs shall be carried out on a single‘pole element or on one pole of a multi-pole deyice
proyided that all pole elements are.identical in construction and operation.

Adjacent contact elements areconsidered to be of the opposite polarity unless otherwise
stated by the manufacturer|

Chgnge-over contacts\of forms C and Za are of the same polarity and change-over contac{s of
form Zb are of the @©pposite polarity.

Single-pole elements or contact elements in a multi-pole device stated as the same polarity
shal|l be connected in accordance with the circuit shown in Figure 5. Any adjacent contact
elements not being tested shall not be connected.

Ch 4 4 £ £ o olZ ol lo o Fy 4 4 n H tlo ”
MMyc=uvreT CUITIAULS UT TUTTITS U dliTUu Za STidll VT SUUJTUL TU oSTPUArdlT 1Tolo 1T TS TTUTT a y

open and normally closed positions connected in accordance with Figure 5.

Contact elements of the opposite polarity shall be connected in accordance with the circuit
shown in Figure 6. Adjacent contact elements of the opposite polarity not being tested shall
be jointly connected to the supply, as shown.

Change-over contacts of form Zb shall be subject to separate tests in the normally open and
normally closed positions but with both terminals of the opposite position being connected to
the supply, as shown in Figure 6, for an adjacent contact of opposite polarity.

If the make and break operations require different values, the circuit shown in Figure 7 shall
represent load Ly in Figures 5 and 6.
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For a.c. tests:

The load shall be an air-cored inductor in series with a resistor, if needed, to obtain the
specified power factor. The inductor shall be shunted by a resistor taking 3 % of the total
power consumed (see Figure 7).

NOTE In the United States of America and in Canada both air-core loads and iron-core loads are used.

For d.c. tests:

To obtain the specified steady-state current the test current shall increase from zero to the
steady-state value within the limits shown in Figure 9. For guidance, an example of an
ron-cored load is shown in Annex B.

Test voltage and test current shall be in accordance with Tables 4 and 5. The_ test cifcuit
applied shall be stated in the test report.

8.33.5.3 Making and breaking capacities of switching elements under.normal
conditions

Thel| tests are intended to verify that the control circuit device is capable of performing its
intended duty according to the utilization category.

With the load set in accordance with Table 4, the 6 050 opetating cycles shall be carried|out
in the following sequence:

e b0 operations at 10 s intervals with the voltage setfat 1,1 Ug;

e [10 operations as rapidly as possible whilst éastring complete closing and opening of
contacts;

e D90 operations at 1 s intervals;

e b 000 operations at 10s intervals, for at a shorter interval determined by |the
manufacturer).

When the construction of the device is such that rapid cycling is not possible, for example
ovefload relay contacts, the operations shall be at 10 s intervals or as fast as the device|will
permit.

Forl|auxiliary contacts of.a switching device, for example contactor, circuit-breaker, the number
of gperating cycles shall be the same as that required for the verification of the conventipnal
opefational performance capability of the switching device (see appropriate product standgrd).

8.33.5.4 Making and breaking capacities of switching elements under abnormal
conditions

Thel testuis intended to verify that the control circuit device is capable of making and breaking
curienis associated with electromagnetic loads. Load values, together with the sequencg of
operations shall be in accordance with Table 5.

8.3.3.5.5 Vacant
8.3.3.5.6 Results to be obtained
The following criteria shall be met entirely:

a) During the tests of 8.3.3.5.3 and 8.3.3.5.4 there shall be no electrical or mechanical
failures, no contact welding or prolonged arcing, and the fuses shall not blow.

b) After the test of 8.3.3.5.3 and 8.3.3.5.4 the device shall withstand the power-frequency
test voltage of 2 Ug, but not less than 1 000 V, applied as specified in 8.3.3.4.1.
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4 Performance under conditional short-circuit current
4.1 General conditions for short-circuit tests

switching element shall be in a new and clean condition, mounted as in service.

4.2 Test procedure

The switching element may be operated several times before the test, at no load or at any
current not exceeding the rated current.

for
corflesponding to the closed position of the switching element under test.

The]
(SC
sho

The]
sha

The]
orr
The]

For

normally closed and normally open contacts.

NOT

A se¢parate control circuit device may be.ised for each contact element.

8.3,

The]

typ4
inte

The
adju
but
volt
the

The

ontact element with two terminals shall be tested with the actuator in the position

contact element to be tested shall be in series with the short-circuit protective de
PD), the load impedance, and a separate switching device in a single<phase circui
wn in Figure 8. The test quantities shall be in accordance with 8.3.4.3.

test is performed by making the current with the separate making 'switch and the cur
| be maintained until the SCPD operates.

test shall be performed three times on the same contact(element, the SCPD being r¢

actual time interval shall be stated in the test report.

change-over contact elements, the above tesh shall be made separately on both

E For control switches with both two terminals and’change-over contact elements, both types are tested.

4.3 Test circuit and test quantities

switching element shall beconnected in series with the short-circuit protective devic
and rating stated by thexmanufacturer; it shall also be in series with the switching de
hded to close the circuit:

test circuit load impedance shall be an air-cored inductor in series with a resis
sted to a prospective current of 1 000 A, or another value if stated by the manufact
not less thany100 A, at a power factor of between 0,5 and 0,7 and at the rated operati
hge. The-0pén circuit voltage shall be 1,1 times the maximum rated operational voltag
switching“element.

vice
as

rent

pset

bplaced after each test. The time interval between the {ests shall be not less than 3 min.

the

e of
vice

tor,
Lirer
bnal
e of

switching element shall be connected in the circuit using 1 m total length of cable

corresponding to the operational current of the switching element.

8.3.
The

a)

b)

4.4 Condition of the switching element after the test
following criteria shall be met entirely:

After the short-circuit test it shall be possible to open the switching elements by
normal actuating system.

the

After the test the device shall withstand the power-frequency voltage of 2 Ug but not less

than 1 000 V applied as specified in 8.3.3.4.1.
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8.4 Tests for EMC
8.4.1 General

Control circuit devices having only passive components are not required to be tested.

Subclauses 8.3.2.1 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 and 8.3.2.4  of
IEC 60947-1:2007/AMD1:2010 apply with the following additions:

— Control circuit devices intended to be mounted in a hole of a panel shall be mounted in a
hole which is located in the center of a grounded square metal plate.

Control circuit devices intended to be mounted on surfaces or on standard rails shal| be
mounted directly on the grounded square metal plate or on the standard rail whichis fixed
bn the grounded square metal plate.

Control circuit devices intended to be mounted in associated metal enclosures shal| be
mounted in the grounded metal enclosure with the smallest dimension available or on|the
jrounded square metal plate, whichever configuration yields the worst results.

- The”fjimension of the square metal plate shall be (300 + 50) mm~and the thickrless
1,557 mm.

— |f not required otherwise by horizontal standard the connecting leads shall be E.ET:"- m. If
he length of the connecting leads is other than 2 m, the lehgth has to be stated in the Jtest
report.

— For control circuit devices not having integral cables{the type of cable or wire used ghall
be specified by the manufacturer and recorded in thé test report.

— ['he test sample shall be in the ON-status or ia the OFF-status, whichever is the worse.
The tested state shall be recorded in the testreport.

— Where a range of control circuit devices>,are made according to the same principle [and
Hesign, and using the same type.{of components, tests may be performed| on
representative samples.

8.42 Immunity

8.42.1 Electrostatic discharges

Thel test shall be performed_according to IEC 61000-4-2 and 7.3.2.4, and shall be repeated 10
timgs at each measuring point, with a minimum time interval of 1 s between pulses.

8.42.2 Radiatéd,radio-frequency electromagnetic fields

Thel test shall’be performed according to IEC 61000-4-3 and 7.3.2.5.

8.42.3 Electrical fast transients/bursts

Thel test shall be performed according to IEC 61000-4-4 and 7.3.2.6. with all the connedting
leads placed in the capacitive coupling clamp.

NOTE The capacitive coupling is the preferred test method because it simulates the disturbances present during
normal application as a result of parallel wires.

8.4.2.4 Surges

The test shall be conducted using the methods of IEC 61000-4-5. Capacitive coupling shall be
preferred.

The surges shall be applied:

a) between terminals intended to be connected to the power supply;
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b) between each output terminal and each terminal intended to be connected to the power

The test voltage values are those of Table 8 but shall not exceed the corresponding U,

supply.

value(s) given by the manufacturer following 7.2.3 of IEC 60947-1:2007/AMD1:2010.

imp

The repetition rate shall be one surge per minute, with the number of pulses being five

pos

8.4.

itive and five negative.

2.5 Conducted disturbances induced by radio-frequency fields

Thel test shall be performed according to IEC 61000-4-6 and 7.3.2.8.

8.4.

2.6 Power-frequency magnetic fields

Thel test shall be performed according to IEC 61000-4-8 and 7.3.2.9.

8.4

2.7 Voltage dips and interruptions

Thel test shall be performed according to IEC 61000-4-11 and 7.3.2.40-

8.4,

Tes

8.4,

2.8 Harmonics in the supply

t levels are under consideration.

3 Emission

Thel test shall be performed according to CISPR 14, group 1, class A, and 7.3.3.

The
(en

ironment A).

se limits are given for control circuit devices exclusively built for an industrial environment

When they are intended to be used. in an environment B (low-voltage public networks such as
donjestic, commercial and light “industrial locations/installations), the devices shall con
with the test levels for enyironment B or the notice according to 5.3 of IEC 604
1:2007/AMD2:2014 shall berincluded in the instructions for use.

8.4.

4 Test results and test report

Thel test results shall be documented in a comprehensive test report. The test report S
present the objegtive, the results and all relevant information of the tests. The test report {

defi
app|

he the cendrol circuit device under test, including the layout of the connecting leads ar
icable \the necessary auxiliary equipment. Any deviation from the test plan shall

mentioned:

NOT

nply
)47 -

hall
hall
d if
be

e contents O e 1est plan are given in the corresponding nhorizontal standard (see series

).
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Table 9 — Test values for electrical performance
and ageing test of screwless-type clamping units

Test current
Conductor size
A
mm?2
for minimum cross-section for maximum cross-section

0,2 1
0,34 2

0,5 3

0,75 6

Iy, or 1y, declared for the product

1,0 8

1,5 12

2,5 20

4,0 25
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8

d.

End stop
a Ladtath
Lidid

U

AT VNI

Position at the.end of
the over-travelof the
contact element

\
l Eﬂu ”

Position of rest
g ——————
of the contact element

Hre-travel of the actuator

Hre-travel of the contact element

Nlinimum value required to give adequate contact gap
Qver-travel of the contact element

¢+d  Total travel of the contact element
Bh+c+d+e) Total travel of the actuator

NOTE Because of a possible resilient connection between-the actuator and the contact element (for exan
see Figure 3), the over-travel of the actuator can exceed, the over-travel of the contact element by a length

Figure 2 — Operation of push-buttons

{ _a— End stop applied to the actuator

v
/

Q

2

0000

16

contact element

IEC

hple,

Pz
%

IEC

Figure 3 — Difference e between the over-travel of the actuator
and that of the contact element
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Figure No. Figure Symbols Forms Description
—_— A
4 Note 1 Single gap contact element with two
a) terminals
J¥ B
Note 1
— _ - X
b Note 1 Double gap contact element'with two
) ! ! terminals
J\ Y
Note 1
— _’f/_ c Change-over, single gap, contact
4c) element with three terminals
Note 1
H Change-over, double gap, contact
Za element with four terminals
4d) Note — The contacts are of the same
j t polarity
Jﬁ& Change-over, double gap, contact
de) | 7b element with four terminals
| (The two moving contacts are
| electrically separated)
- Note — Multiple electricaly separated
contact configurations are also
covered by Zb

NOTE 1 Symbols according to IEC 60617.

Figure 4 — Examples of contact elements (schematic sketches)

IEC
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Metal enclosure

Contacts of same polarity not Supply
electrically separated B P
N or —/—
L Ed | U F
IEC
 oad according to Figure 7
Fuse or isolation measurement device
Contact element (NO or NC)
Figure 5 — Test circuits for multi-pole control switches —
Contacts of same polarity, not electrically separated
Metal enclosure
A
| S Y% s'ﬁi s% _S\O |
Contacts of opposite polarity Supply . ‘
and electrically separated { e S
N orne=E—
[ L | D F
IEC
L oad according to Figure\?
Fuse or isolation measurement device
Contact element (N© or NC)
Figure 6 — Test circuits for multi-pole control switches -
Contacts of opposite polarity, and electrically separated
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Commutating contact

Make current Break current

for example: for example:
10/e,cos ¢ = 0,3 R R le,cos ¢ = 0,3

L [:I L [] Rs Formula for Rs calculation
Rs = 333 —Z— (L~ _cos)
le ¢os'¢
IEC

Figure 7 — Load L details for test conditions requiring different values
of make and break current and/or power factor (time constant)

Fault current
limiting resistor
Metal.enelosure

NOT]

Make switch
* Notd
1 =
Prospective current 1 060 A N
Power factor 0,5-0,7 (ar‘as
specified by the manufacturer) Switch under test
SCPD as specified by Fusible elen

the manufacturer

E To be connegted alternatively to | or Il on successive tests.

Figure 8 — Test circuit, conditional short-circuit current (see 8.3.4.2)

ent

IEC
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%k
(95,100)
100 A1 N
{117;95)
80
(33;63) | = steady state current
60 1
% T0’95 = LA 1CU
To.9s
40 Toos = 6xP for P< B50W
To,e5 = 300 ms for P=)50W
(47;25)
204
(0,5)
20 40 60 80 100 % To,95

IEC

Figure 9 — Current/time limits for d.c. test.loads (see 8.3.3.5.4)

Clamping ;
Current carrying part force Wire
Lﬁ«— /
|
<10 <10 . .
- > = Measuring point B
Measuring point A
@)

IEC

Figure 10 — Voltage drop measurement at contact
point of the clamping unit or terminal
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Annex A
(normative)

Electrical ratings based on utilization categories
(see 3.1)

Table A.1 — Examples of contact rating designation based on utilization categories

Conven-
tional
. Utilizatio | enclosed . s 4o
Dégigna- Rated operational current /, (A) VA rating
: n thermal r e
tion 1) at rated operational voltage Ug VA
category | current
'the
A

Alternative current 120 V 240V 380V 480 V 500 V 600 V M B
A150 AC-15 10 6 - - - - — 7 200 720
A300 AC-15 10 6 3 - - - e 7 200 720
AB00 AC-15 10 6 3 1,9 1,5 1,4 1,2 7 200 720
Bl150 AC-15 5 3 - - - - - 3 600 340
Bi300 AC-15 5 3 1,5 3 600 340
Bl600 AC-15 5 3 1,5 0,95 0,75 0,72 0,6 3 600 340
d150 AC-15 2,5 1,5 - - = - - 1 800 140
g300 AC-15 2,5 1,5 0,75 - - - - 1 800 180
ge600 AC-15 2,5 1,5 0,75 0,47 0,375 0,35 0,3 1 800 180
D150 AC-14 1,0 0,6 - - - - - 432 72
D300 AC-14 1,0 0,6 0,3 - - - - 432 72
E[150 AC-14 0,5 0,3 = - - - - 216 36

Direct current 125V 250 V 400 V 500 V 600 V
NI150 DC-13 10 2,2 - - - - 275 275
N300 DC-13 10 2;2 1,1 - - - 275 275
N600 DC-13 10 2,2 1,1 0,63 0,55 0,4 275 275
P[150 DC-13 5 1,1 - - - - 138 138
P300 DC-13 5 1,1 0,55 - - - 138 138
P600 DC-13 5 1,1 0,55 0,31 0,27 0,2 138 138
Q150 DC-13 2,5 0,55 - - - - 69 69
Q300 DC-13 2,5 0,55 0,27 - - - 69 69
Q600 DC-13 2,5 0,55 0,27 0,15 0,13 0,1 69 69

150 DC-13 1.0 022 — = — = 28 28
R300 DC-13 1,0 0,22 0,11 - - - 28 28

M = make
B = break

1) The letter stands for the conventional enclosed thermal current and identifies (a.c. or d.c.): for example B
means 5 A a.c. The rated insulation voltage U; is at least equal to the number after the letter.

2)  The rated operational current /g (A), the rated operational voltage Ug (V) and the break apparent power B
(VA) are correlated by the formula B = Ug - Ig.
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Table A.2 — Examples of semiconductors switching element ratings
for 50 Hz and/or 60 Hz 1)

Switching Rated Rated make current Minimum Maximum
element rating operational A operational OFF-state
current /, current current

Designation A AC15 AC14 AC13 AC12 A mA

SA 10 100 60 20 10 0,1 15

SB 5 50 30 10 5 0,1 15

SC 2 20 12 4 2 0,05 10

SD 1 10 6 1 0,05 10

SE 0,5 5 3 1 0,5 0,01 10

SF 0,25 2,5 1,5 0,5 0,25 0,01 5

SG 0,1 1 0,6 0,2 0,1 0,01 3

") The rated operational voltage shall be specified by the manufacturer.

Table A.3 — Examples of semiconductors switching elemeht ratings for d.c. 1)

Swlitching element rating | Rated operational current Rated make,current Maximum
I A OFF-state current
Designation A DC14 | bC13 DC12 mA
SN 10 100 10 10 5
SP 5 50 5 5 4
SQ 2 20 2 2 4
SR 1 10 1 1 2
SS 0,5 5 0,5 0,5 2
ST 0,25 2,5 0,25 0,25 1
SuU 0,1 1 0,1 0,1 0,4
SV 0,05 0,5 0,05 0,05 0,2

") The rated operational voltage-shall be specified by the manufacturer.
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Annex B
(normative)

Example of inductive test loads for d.c. contacts

General

The direct current inductive loads found in control circuits are usually electromagnetically
driven relays, contactors and solenoids with solid iron loads rated 50 W or less. The influence

of these loads on the contacts of the control circuit device is determined by the stored engrgy

of the inductor which, in turn, is related to the average rate of rise of the current in

indy

It h
cha

B.2

The]
con

The]
long
25,4
resi
101
mag
inte
hold
the

Ac

curent in the coil, when enetgized at the test voltage, is adjusted to the value specified in

Tab

The

ctor or to the charging time of the inductor.

Bs been empirically determined that inductive loads up to 50 W almost-.'always hay
rging time (T g5) to 95 % of their full current value of 6 ms per watt or less,

Construction

following inductive test loads may be used to approximaté the loads imposed u
acts used in d.c. control circuits:

magnetic circuit consists of two solid steel cores, 44,5 mm in diameter and 158,7
., which are fastened by screws at ~each end to solid steel yd

stance of between 13,3 and 19,9 uQ/cm. (Cold-finished low carbon steels such as
D, 1015, 1018 or 116 equivalent meet thiskrequirement.) At one end of each core, a 1
netic spacer having a thickness adjustable to between 0,127 mm and 0,762 mn|
Frposed between the end of the core and the yoke. Non-magnetic screws shall be use
the yoke at the end having the non=magnetic spacer, and steel screws shall be use
other end.

il having the winding characteristics shown in Figure B.1 surrounds one of the cores.

le B.1 by means of a series resistor.

thickness of the/spacer is adjusted so that the coil current builds up from zero to 95 9

the

pon

mm
kes

L mm x 63,5 mm x 152,4 mm on 101,6 mm centres (see Figure B.1). The steel has a

IS
on-
N is
d to
d at

The
the

o of

its full value within the limits shown in Figure 9. If the current curve falls below the minimpum

timg
limi

limit, the cross section of the iron yoke is increased and if it falls above the maxin
the cross_section is reduced.

num
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Two brass spacers & 44,5
Two yokes one between each core
25,4x63,6x 152,4 and yoke

Two hexagonal head brass m
cap screws M12 x 44,5 long

| / \
| [
I
|
E B -l {
Nl
L_J H | L_J | |
i | l |
| | |
| | | |
Two cores, — | | | |
& 44,5 x 158,7 long ! I | |
I
| I i Coil :
| |
l |
| [
1 | !
' } l |
r+a | | r+- | I
LI loee o A A (I, J
1 : i ¥
1] |
i i
L1 D)
Two hexagonal head steel 1 -
cap screws M12 x 44,5 long jj ttjj
L 101,6 .
IEC

Dimensions in millimetres

Figure B.1 — Construction of load for d.c. contacts

Table B.1 — DC loads

Coil construction

Test voltage Number of turns Wire size Approximate Current limit Wattage at tpst
coil resistance with series voltage
resistor
% mm? Q A w
125 7 000 0,52 74 1,1 138
250 14 000 0,26 295 0,55 138
600 33 400 0,10 1680 0,20 120
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Annex C
(normative)

Special tests — Durability tests

General

A Durability declaration

bility, the value shall correspond to the special tests described respectively in €22van

E  Both durability types apply to the complete control circuit device.

h durability types are expressed as a number of operating cycles (see'C.2.1 and/or C.3

preferred numbers of operating cycles declared for any Aype of durability are
wing: 0,01 - 0,03-0,1-0,3-1-3-10 - 30 or 100 millions:

2 Test procedures

2.1 General

Every test shall be performed under the general ‘eonditions stated in 8.3.2.1, and at a

equ
rea
mar

The]
dou

The]

NOT
two
stati

used.

CA

al or higher than that declared by the manufacturer. The moving parts of the device s
h their maximum operating positions in."both directions, as recommended by
ufacturer.

test results are verified by statistical analysis according to the single 8 (see C.1.2.2
ble 3 (see C.1.2.3) test methods:

manufacturer may declare mechanical durability based on experience with similar des

E The single 8 or double’3 test methods are both given in IEC 60410 (see Tables X-C-2 and X-D-2). T
ests have been chosen \with the objective of testing a limited number of control circuit devices on the s
btical characteristics( (acceptance level: 10 %). Other methods providing the 10 % acceptance level ca

2.2 Single 8 test

Eiglt contralCircuit devices shall be tested to the declared number of operating cycles.

If thevaumber of failed devices does not exceed two, the test is considered passed.

the
ical
d/or

the

rate
hall
the

) or

gn.

hese
ame
h be

C.1.2.3 Double 3 test

Three control circuit devices shall be tested to the declared number of operating cycles.

The test is considered passed if there is no failure, and failed if there is more than one failure.
Should there be only one failure, then three additional control circuit devices are tested to the
declared number of operating cycles and providing there is no additional failure, the test is
considered passed.
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Cc.1.3 Failure criteria

During the tests described in C.2.2 and C.3.2, there shall be no electrical and/or mechanical
failures. Following the tests, the switching element shall pass the dielectric test of 8.3.3.4 with
a rated test voltage equal to 2 Ug with a minimum of 1 000 V.

C.2 Mechanical durability

cC.21 General

operating cycles which will be attained or exceeded by 90 % of all devices tested without

Th1 mechanical durability ot a control circuit device IS defined as the number ot no—:Load
rep

ir or replacement of any part.

C.2|2 Test procedures

Teslts are carried out according to C.1.2.

Durlng the test, periodically the contacts shall be checked at any voltage and current,
selgcted by the manufacturer, and there shall be no failure (see C(\3).

C.3| Electrical durability

C.3{1 General

The| electrical durability of a control circuit device is defined as the number of on-load
opefating cycles which will be attained or exceeded by 90 % of all devices tested, without
repair or replacement of any part.

C.3|2 Test procedures
C.3|12.1 General

Eleg¢trical durability tests are catried out by operating the device under the conditions defined
in Tlable C.1, in accordance-with C.3.2.2 for a.c. or with C.3.2.3 for d.c.

Eadgh mechanical operating cycle shall include an interruption of test current.

Thel ON-duration, of current shall be not more than 50 % and not less than 10 % of an
opefating cyclexlIf the test circuit shown in Figure C.1 is used, the ON-duration of current at
ten times lgshall not cause overheating.

Alternafively these tests may be performed on the actual load for which the control switch is
intepded.
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Table C.1 — Making and breaking conditions for electrical durability

Kind of current Utilization Make Break
category
Alternating AC-15 / u cos ¢ / u cos ¢
10 /g U, 0,71 le Ug 0,41
Direct?) DC-13 / U To.95 / U To.95
le Ug 6 x P3) Ig Ug 6 x P3)
I Rated operational current | Current to be made or broken
UL Rated operational voltage U Voltage
P|= U, x I, Steady-state power consumption, in W Too5 Time to reach 95 % of the steady-state-currgnt,

in milliseconds

1)

2)

3)

The power-factors indicated are conventional values and apply only to the test circuits whigch simulate
electrical characteristics of coil circuits. It should be noted that, for circuits with powersfactor 0,4, sh
Fesistors are used in the test circuit to simulate the damping effect on the eddy currentNosses of the ac
electromagnet.

For d.c. electromagnetic loads provided with switching devices introducing anpeconomy resistor, the ra
pperational current shall be at least equal to the maximum value of the inrush €urfent.

The value "6 x P" results from an empirical relationship which is found to represent most d.c. magnetic Ig
ko an upper limit of P = 50 W, i.e. 6 x P = 300 ms. Loads having powér ¢onsumption greater than 50 W
pssumed to consist of smaller loads in parallel. Therefore, 300 ms isd¢o bé an upper value, irrespective of
power.

the
unt
tual

ted

lads
are
the

C.3
The]

If th
sim

The

C.3
Cirg

2.2 AC tests
circuit to be used shall be as shown in Figure C.1 below, comprising

B making circuit, consisting of an air*cered inductor, in series with a resistor, havin
power factor of 0,7 and drawing a cufrent of 10 /;

A breaking circuit, consisting of -an air-cored inductor in series with a resistor, the w
being in parallel with a resistorlin which flows about 3 % of the breaking current /g, so
he total power factor be ofQ,4.

e contact element has_a bounce time less than 3 ms, the test may be made with
plified circuit shownqin Figure C.2.

test report shall record which test circuit has been used.

2.3 DC tests

uits/torbe used shall consist of:

g a

hole
that

the

a)

nvair-cored inductor in series with a resistor

A resistor shall be connected across the complete test circuit to simulate the damping due
to eddy currents; the resistance value shall be such that 1 % of the test current will pass
through this resistor; or,

b) an iron-cored inductor, in series with a resistor, if required, to obtain a duration T g5 as

indicated in Table C.1.

It shall be verified, by oscillograms, that the time to reach 95 % of the steady-state current is
equal to the value given in Table C.1 £ 10 %, and the time to reach 63 % of the steady-state
current is one-third of the value given in Table C.1 + 20 %.
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| e
. cos¢ = 0,4
Device under test

le Device under test
101, cos¢ = 0,4
cos® = 0,7 l el

[ | l Rl l
0 ] al
[ 1 [

—

IEC

Figure C.1 — Normal circuit Figure C.2~'Simplified circuit
(see C.3.2.2) (see C.3.2.2)
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Annex D

Vacant



https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

- 70 - IEC 60947-5-1:2016 © IEC 2

Annex E
(normative)

Items subject to agreement between manufacturer and user

NOTE For the purpose of this annex:

e "agreement" is used in a very wide sense.

e "user"includes testing stations.

016

Annex_J of IEC 60947-1:-2007 alnlnlipq as far as covered hy clauses and of this standard ith
the [following additions:
Glause or subclause Item
number of this standard
5.2 Relationship between the positions of the actuator of rotary switches-and
the associated contact element positions in the operating diagram.(indication
by the manufacturer)
5.216 Characteristics of the delay of time-delay contact elements With adjustable delay jof
contactors relays (indication by manufacturer)
K.6]1.1 Choice of connecting conductors for position switches) with direct opening action
8.3[1 Test sequences made on one sample only (at the, manufacturer's request)
8.34.3 Conditional short-circuit current test:
— adjustment of the test circuit if the praspective current is different from 1 000] A

(to be specified by the manufactuter)
— power factor of the test circuitdless than 0,5 (with the manufacturer's consent
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Annex F
(normative)

Class Il control circuit devices insulated by encapsulation
Requirements and tests

NOTE The numbering of this annex is based on the numbering of the document.

F.1 General

Thig annex specifies constructional requirements and tests for class Il control circuit_dev
or parts of devices in which insulation of class Il according to IEC 61140 is achieved
encppsulation.

All hon-encapsulated parts shall have clearances and creepage distances-two times th
spetified in 7.1.4.

F.2| Terms and definitions

For|the purposes of this annex, the following terms and definitions apply.

F.2)1

enciapsulation

pro
insu

F.2,

embedding

pro
moly
con

F.2,
pot
emfk

ess by which all components, conductors and-ends of integral cables are encased ir
lating compound by suitable means such as embedding or potting

1.1

ess of completely encasing electrical*device(s) by pouring a compound over it (them)

the

F.5

Id, and removing the encased\device(s) from the mould after solidification of
pound

1.2

ing

edding process in which the mould remains attached to the encased electrical device({
12

pound

ces
by

ose

an

in a
the

~

p

ambient temperature range stated in 6.1.1 of IEC 60947-1:2007/AMD2:2014

Marking

Control devices according to this annex shall be marked with the following symbol

o]

This symbol is 60417-5172.
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F.7 Instructional and functional requirements

F.71 Choice of compound

The compound shall be chosen so that the encapsulated control devices comply with the tests
defined in F.8.

F.7.2 Adhesion of the compound

The adhesion of the compound shall be sufficient to prevent the ingress of moisture between
the rcompound—and—all—-encapsuis 5 st as psulated
porfion of the cable if any.

Compliance shall be verified by tests of F.8.1.2.5 and F.8.1.2.2.

Moulding if any
/ / e

]
/% Cable

| ]

\ Voltage application points
for dielectric tests

Encapsuled parts (F.8.1.2.1 and F.8.1.2.6)

IEC
Figure F.1™= Insulation by encapsulation
F.7]3 Dielectric properties

Subclause 7.2.3 applies with' the following changes.

For|the verification-of'the impulse withstand voltage, the test voltage U, shall be the next
higher category of the maximum rated operational voltage in the first column of Table H./l of
IEC|60947-1:2007 for the stated overvoltage category.

For|the verification of the power frequency withstand voltage, the test voltage shall be|the
sum of the voltage stated in Table 12A of IEC 60947-1:2007/AMD2:2014 plus 1 000 V.

F.8 Tests

F.8.1 Kind of tests
F.8.1.1 General

Subclause 8.1.1 of IEC 60947-1:2007 applies.

F.8.1.2 Type test

The following sequence of 6 tests shall be applied to each of 3 samples in the specified order.
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F.8.1.2.1 Dielectric tests in new conditions

Subclause 8.3.3.4 of IEC 60947-1:2007/AMD1:2010/AMD2:2014 applies with the exception
that the values of voltages shall be applied between the stripped joined ends of the cable or
the shorted terminals and any point of the surface (or metallic foil on the surface) of the
encapsulated device (see Figure F.1). No breakdown of the insulation shall occur.

F.8.1.2.2 Cable tests (if applicable)

Control circuit devices provided with integrally connected cables shall comply with require-
ments of Annex G.

F.8]21.2.3 Rapid change of temperature test
Test Na shall be performed in accordance with IEC 60068-2-14 with the following.Values:

T @and Ty are the minimum and the maximum temperatures stated in F.2.3

Trapsition time f,: 2 min to 3 min
Number of cycles: 5
Explosure time t;: 3h

Aftdr the test no visible damage shall be observeds3

F.81.2.4 Impact test

Theltest is performed as follows (see Figure F.2). The sample is placed on a rigid support.

Three impacts of 0,5 J shall be applied near the centre of the largest surface or the longest
axig (for cylindrical shape) of the encapsulated device.

Thelimpacts are provided by dropping a:steel ball of 0,25 kg from a height of 0,20 m.

®/ Steel ball

A Sample under test

| / vy

T —
7 Support %

IEC

Figure F.2 — Test apparatus

The support is considered sufficiently rigid if its displacement under the impact energy is
lower than 0,1 mm.

After test no visible damage shall be observed4.

3 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.

4 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

- 74 - IEC 60947-5-1:2016 © IEC 2016

F.8.1.2.5 Damp heat, cyclic
The test Db shall be performed according to IEC 60068-2-30 with the following values:

Upper temperature: 55 °C
Number of cycles: 6

The test report shall state which variant is applied: variant 1 or variant 2.

After the test no visible damage shall be observed>.

F.8]1.2.6 Dielectric test after stresses

Follpwing Test F.8.1.2.5, the dielectric properties shall be checked by repeating tests
spefified in 8.3.3.4 with the test voltage of power-frequency withstand voltage being apglied
for  s.

The] results to be obtained shall be as stated in 8.3.3.4 with the addition that the leakiage
current shall not exceed 2 mA at 1,1 U,.

F.8]1.3 Routine tests

Subclause 8.1.3 applies but the dielectric test is mandatory:.

5 Small cracks of the moulding compounds, if any (see Figure F.1) are acceptable after tests F.8.1.2.3, F.8.1.2.4
and F.8.1.2.5.
They shall not impair the results of the final test of F.8.1.2.6.
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Annex G
(normative)

Additional requirements for control circuit devices
with integrally connected cables

NOTE The numbering of this annex is based on the numbering of the document.

G.1

Thig annex gives additional requirements applying to control circuit devices with integ

con

Thel cable integrally connected to such control circuit devices is not considered(replaceabls

the
the

G.2 Terms and definitions

For

G.2

cablle connected control circuit device

con
equ

G.2

cabjle entrance sealing means

sea
cab

G.2

cablle anchorage
means to relieve mechanical’stress from the cable termination so as to prevent damage to
elegtrical connection between the device and the cable

G.7| Constructional and performance requirements

G.7
G.7

Theontrofl circuit device shall be provided with 1lexible cable of appropriate voltage, cur

and

General

hected cables for electrical connection to other equipment and/or to the power saurce.

cable anchorage and the cable entrance seal.

the purposes of this annex, the following terms and definitions apply.

1

rol circuit devices having integrally connected“leads for electrical connection to o
Ipment and/or to the power source

2

ing means between the cable and device enclosure providing the required protection f
e abrasion and which may providerequired sealing of enclosure and cable anchorage

3

1 Constructional requirements

11 Cable material

ally

e by

user. This annex states the constructional and performance requirements’ for the cable,

ther

rom

the

temperature rating and environmental condition.

NOTE The length of cable provided can be specified in the relevant product standard.

G.7

1.2 Cable anchorage

ent

The cable anchorage shall be such that a force being applied to the cable is not transmitted to
electrical connections integral to the device.

Movement of the cable into or out of the control circuit device shall not cause damage to the

cab

le connection or internal parts of the device.
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G.7.1.3 Cable entrance sealing means

A sealing means shall be provided at the cable entrance to the control circuit device suitable
for the degree of protection specified for the device (see Annex C of IEC 60947-
1:2007/AMD1:2010/AMD2:2014).

NOTE The sealing means can be inherent in the device encapsulation.
G.7.2 Performance requirements

The cable and the cable entrance sealing means shall be capable of withstanding the tests
givgmimG-8:

G.§ Tests

G.8|1 General

The| purpose of these tests is to ensure integrity of the cable anchoragevduring handling jand
insthllation. Once installed, the control circuit device and cable should be fixed relative to
each other.

G.8|2 Type tests
G.8|2.1 General

Thel| following sequence of four tests shall be performed on a representative sample in|the
spetified order.

G.8[{2.2 Pull-out test

Thel| cable shall be subjected to a steady, pull along the axis of the cable entry, applied to|the
insylating jacket of the cable for a duratian of 1 min.

Subclause 8.2.4.4 of IEC 60947-1:2007/AMD1:2010 applies.

In dases when cables consist of more than one conductor the pulling force is determined by
mulliplying the pulling force-for a single conductor by the number of conductors in the caple.
Thel maximum pulling force shall not exceed 160 N.

EXAMPLE A cable \has three conductors, each with a cross section of 0,5 mm2. From I|EC 60947-
1:20p7/AMD1:2010.Table 5, the pulling force for one conductor is 20 N. Therefore the pulling force for the cafjle is
60 NI

G.8/2.3 Torque test

Thel eable shall be subjected to a torque of 0,1 N-m or limited to the value giving an anglg of
torque of 360°. The torque shall be applied ClOCKWISE for T min and then counter-clockwise for
1 min, to the cable at a distance of 100 mm from the control circuit device entrance.

G.8.2.4 Push test

The push force shall be applied along the axis of the cable as close as possible to the cable
entrance.

The force is increased slowly to 20 N. The force shall be applied for 1 min for each time and
with 1 min pause between applications.

After the tests, no visible damage of the cable entrance sealing means and no displacement
of the cable shall be observed.
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G.8.2.5 Bend test
The cable shall be loaded and bent in the following manner:

a) suspend a 3 kg mass by attaching it to the cable, 1 m from the cable entrance and with
the axis of the cable entrance vertical;

b) tilt the control circuit device 90° to cause a 90° bend in the cable, maintaining that position
for 1 min;

c) tilt the control circuit device 90° in the opposite direction relative to vertical so as to cause
an opposite 90° bend in the cable, maintaining the position for a duration of 1 min.

G.813 Results to be obtained

conhecting means of the control circuit device. This will be verified by visual examination jand

ThTe shall be no damage to the cable, cable sealing means, cable entrance or the“electrical
verification of compliance with the stated IP designation.
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Annex H
(normative)

Additional requirements for semiconductor
switching elements for control circuit devices

NOTE The numbering of this annex is based on the numbering of the document.

H.1

Thig annex applies to control circuit devices with semiconductor switching elements

con

conjply with the relevant requirements of this standard.

The| object of this annex is to state additional requirements for semiconductor switc
elements which are not contained in this standard.

H.2l Terms and definitions

In alddition to this standard, the following terms and definitionstapply.

H.2

volfage drop

Uy
the

opefrational current under specified conditions

H.2

minimum operational current

Im
the

element

H.2

OFFk-state current

Ir
the

state

H.3| Classification

H.3

General

rolling, signalling, interlocking, etc. switchgear and controlgear. These devices<hall

1

voltage measured across the semicondugtor switching element when carrying

2

current that is necessary to maintain ON-state conduction of the semiconductor switc

3

current which flows through the load circuit when the switching element is in the G

for
hlso

ning

the

hing

FF-

1\ Semiconductor switching elements

Seminconductor switching elements may be classified as follows:

1)
2)

Utilization categories (see 4.4 and H.4.2).
Electrical ratings based on utilization categories (see Annex A).

H.4 Characteristics

H.4

H.4

A1 Rated voltage

1.1 Rated operational voltage (U,)

Subclause 4.3.2.2 applies.
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H.4.1.2 Operational voltage

The operational voltage may be stated as a single value or as a range. When it is stated as a
range it shall include all the tolerances of U, and shall be designated Ug. The relationship
between U, and Ug is shown in Figure H.1.

H.4

The

app
give

H.5
Nat

The

addjtions:

Bas
a)
b)
c)
d)
e)
f)

H.7

u

e min e max

‘ Rated operational voltage (U) ‘

Ug

U

e max + 10 %

U

e min - 15 %

IEC

Figure H.1 — Relationship between U, and Ug
2 Utilization categories
utilization categories given in Table 1 are considered( standard. Any other type

n in the manufacturer's catalogue or tender may constitute such an agreement.

Product information
Lire of information

following information shall be given\by the manufacturer: 5.1 applies with the follov

ic rated values and utilization

\Voltage drop (see H.7.1:1

Minimum operational current (see H.7.1.2)
OFF-state current (see H.7.1.3)

Making and breaking capacities (see H.7.2.1)
Conditional-short-circuit current (see H.7.3)
EFlectromagnetic compatibility, EMC (see H.7.4)

Constructional and performance requirements

5 of

ication shall be based on an agreement between manufdecturer and user, but informajtion

ving

H.7.1 Performance requirements

Subclause 7.2 applies with the following additions:

H.7.1.1 Voltage drop (Uy)

The voltage drop, measured across the switching element in the conductive mode, shall be
stated by the manufacturer and verified according to H.8.2.

H.7.1.2 Minimum operational current (/)

This shall be stated by the manufacturer and verified according to H.8.3.
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NOTE In Tables A.2 and A.3 the minimum operational currents are specified for the ratings shown.
H.7.1.3 OFF-state current (/)

The maximum current (/) which flows through the load in the OFF-state shall be in
accordance with the values given in Tables A.2 and A.3, unless otherwise specified in the
relevant product standard. The OFF-state current shall be verified according to H.8.4.

H.7.2  Ability to make under abnormal and normal conditions

H.7.2.1 Making and breaking capacities

Seq 4.3.6.

H.7|3 Conditional short-circuit current

Thel switching element shall withstand the stresses resulting from short-circuit currents under
the [conditions specified in H.8.6.

H.7|{4 Electromagnetic compatibility (EMC)

Subclause 7.3 applies.

H.8| Tests

H.8|1 Type tests
Subclause 8.1.2 applies with the following additions:

a) |Moltage drop (see H.8.2)

b) |OFF-state current (see H.8.4)

¢) Making and breaking capacities (5¢€ H.8.5)

d) Performance under short-circuit)current conditions (H.8.6)
e) Merification of electromagnetic compatibility (see H.8.7)

f) Impulse voltage withstand'test (see 8.3.3.4)

H.8|2 Voltage drop:(U,)

The| voltage drop._is measured across the active output of the switching element in
the |ON state and\carrying the current range of /, and /, at an ambient temperature of 23 iC #
5 °C¢ and at therated frequency. The measurement is performed with the circuit in Figure H.2,
with the switeh S closed. The loads shall be resistive and R, is adjusted to obtain the ftest
curent with the supply voltage U,.

The measured VOltage drop shndll not exceed tne value specltied In A.7. 1. 1.
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R4 = Resistive load
R, = Resistive load
G) V = High impedance voltmeter, 0,2 MQ/V

A = Ammeter
S = Switch

r.m.s. for a.c.
averageford c

)

e
R1/H/ Rd%

IEC

Figure H.2 — Example of test circuit for the verification of voltage drop, minimum
operational current and OFF-state current.(see H.8.2, H.8.3 and H.8.4)

H.8|3 Minimum operational current (/)

Figure H.2. With supply voltage (U,), the switch open and the switching element in ON-state
confuction, the resistive load R, is adjusted to obtain the current /,,. The measured value
shall be according to H.7.1.2.

The| test is performed with the switching element connected to a test circuit showE in

H.814 OFF-state current (/,)
With the circuit in Figure H.2yand the S switch closed, the load R, is adjusted to obtain|the
ratgd operational current (/) when the highest supply voltage (U,) is connected to the cirguit.

The| switching element is then turned off and the OFF-state current is measured. The curfent
shall be according to-Kh7.1.3.

H.8{5 Making'and breaking capacities
Subclause. 8.3.3.5 applies.

H.8|6 Performance under short-circuit current conditions

H.8.6.1 Test circuit and test procedure

A new switching element shall be mounted as in service, in free air, and connected to the test
circuit using a 2 m total length cable suitable for the operational current of the switching
element (see Figure H.3).

The short-circuit protective device (SCPD) shall be of the type and rating stated by the
manufacturer. This SCPD shall be omitted if the switching element is integrally protected
against short circuit.

The loads, R and L are so selected that the current flowing through the switching element is
equal to its rated operational current at the rated operational voltage (Ug) and at the power
factor or Ty g5 time constant stated in Table 5 or in Table H.3. The supply S shall be adjusted
to a prospective short-circuit current of 1 000 A, or another value if stated by the manufacturer
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but not less than 100 A (see 8.3.4.3), at the rated operational voltage (U,). The supply circuit
shall have air-cored reactors connected in series with resistors to provide a power factor of
0,5 to 0,7. No damping load shall be added parallel with the reactors. The open circuit voltage

shall be 1,1 times the maximum rated operational voltage of the switching element.

Prospective short-circuit

current
. .
SCPD

/ Switching AN
Supply element »

S under test SC switch

IEC

Figure H.3 — Short-circuit testing (see H.8.6:1)

Thel test shall be performed three times by randomly closing the)"SC" switch. The test cur]

rent

is maintained until the SCPD operates or in the case of selféprotecting elements, for 30 min.

Aftgr each test the SCPD shall be replaced or reset. Thetinterval between each of the th
testp shall be not less than 3 min. The actual time between tests shall be stated in the

report.

H.8|6.2 Condition of the switching element,after the test

Subclause 8.3.4.4 applies.

H.8|7 Verification of electromagnétic compatibility
H.8]7.1 General

Subclause 8.4.1 applies with\the following addition:

Thel tests shall be performed:

a) with the switching element in the ON-state;
b) with the switching element in the OFF-state.

H.8{7.2 Immunity

Subclause 8.4.2 applies with the following additions:

ree
test

H.8.7.2.4 Surges

Subclause 8.4.2.4 applies with the following addition:
The switching element is powered during the test.

H.8.7.3 Emission

The test shall be performed under worst case conditions according to CISPR 11 Group 1,

Class A, and 7.3.3.2 of IEC 60947-1:2007/AMD2:2014.
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These limits are given for switching elements exclusively intended for use in industrial
environment A. When they can be used in domestic environment B, the following notice shall
be included in the instructions for use:

NOTICE

This is a Class A product. In a domestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.
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Annex J
(normative)

Special requirements for indicator lights and indicating towers

General

016

This annex applies to indicator lights and indicating towers, which shall also comply with the
relevant requirements of this standard.

Thig annex gives additional requirements applicable to indicator lights, together
defi
performance.

J.2
The| following additional terms and definitions are applicable.

J.2[
ind
ligh

J.2p
lens of an indicator light
visi
translucent

J.23
bezel
holder of a lens

J.24
ind
indi
sup
ligh

J.2)5
ind
ass
signals

NO

hitions and terms useful for stating the required characteristics of design

Terms and definitions

cator light
signal giving information either by lighting or extinguishing

ple part, removable or not, constituting thessurface intentionally made transparen

cator light with a built=in*voltage-reducing device
Cator light, the body of*which contains a device (transformer, resistor, etc.) intende
bly, at the terminals’of a lamp, a voltage different from the rated operational voltage of]

cating tower
embly_including one or more signalling units giving information by visible or aud

with
and

L or

H to
the

ible

Other elements, e.g. network interface elements can be added.

J.3 Classification

Indicator lights may be classified by:

the rated electrical power;
the colour;

the fixing hole diameter;
the means of connection;

the nature of the current applied and its frequency, if any (for example lights with bui
transformers);

It-in
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e the type of lamp socket;

e Nature of light source (for example: filament lamp, LED).

J.4

J.4.

Characteristics

1 Rated operational voltage of an indicator light

A value of voltage, assigned by the manufacturer which determines the application of the
indicator light.

J.4.

The
spe

NOT]
to th
J.8.3

J.4,

Rat
ope

NOT

NOT

J.5

The

Itenps a) and b) of 5.1;

c)

J.6

2 Rated thermal power of an indicator light

maximum lamp power which an indicator light is designed to tolerate under condit
Cified for the temperature-rise test.

E  As the power of the light has an effect on the temperature rise, it can be useful to limit the power acco
e mounting conditions; the manufacturer of the indicator light can assign two values of rated power
.3.3):

he rated power of the light for mounting on a steel plate;

he rated power of the light for mounting in an insulating enclosure.
3 Rated values of the lamp

bd value of the lamp(s) indicated by the manufacturer.and with which the indicator |
rates without attaining temperatures likely to damage its parts.

E 1 Rated power and voltage can be indicated by a type designation.

E 2 Itis assumed that a lamp does not dissipate a pewer higher than its rated power at its rated voltage.
Product information

applicable requirements are:

he following markings shall appear on the indicator light:

1) rated voltage(of'the indicator light;

P) rated voltage/of the lamp (if different from the rated voltage of the indicator light).
3) rated power of the lamp or its type designation, or rated current for a LED.

Normal service, mounting and transport conditions

Th

c dlie 1o buppiememdly requirememb.

ons

ding
(see

ight

The following mounting dimensions for the indicating tower socket are recommended (see
Figure J.1).
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016

J.7

Cla

J.8

IEC

Figure J.1 — Mounting dimensions for indicating tower socket

Constructional and performance requirements

ise 7 applies with the following additions:

[1.12 Indicator lights with built-in transformers

transformer shall have separate windings.

assumed that this condition is fulfilled if the indicator light passes the test descri
3.3.4.1.

2.1.6 Limits of operation
limiting value of the supply voltage at the terminals of the indicator light shall be 1,1 ti
rated operational voltage. This_requirement is verified only for indicator lights with bui

sformer according to J.8.3 .4\

2.5.1 Short-circuit-withstandability of built-in transformer

ling. It is assOmed that this condition is fulfilled if the indicator light passes the
cribed in J.8.8.3.3.

Tests

J.8.

bed

mes
It-in

transformer shall\be able to withstand permanently the short circuit of its secondary

test

1 for indi liat | indicati

The tests are type tests. No additional test (routine test or special test) is prescribed in this

ann

ex.

Each of the tests in J.8.3.3.3, J.8.3.3.4, J.8.3.4 and J.8.4 shall be made on new apparatus
mounted in accordance with the test instructions.

J.8.
The

a)

3.3.3 Temperature-rise tests
temperature-rise tests shall be conducted as follows:

If the indicator light has the same rated thermal power (see J.4.2) regardless of moun
conditions, a single test is made in an insulated enclosure.

ting
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b)

c)

d)

e)

If the rated thermal power (see J.4.2) is dependent on the mounting conditions, two tests

are made:
— on a steel plate, and
— in aninsulated enclosure.

Mounting on a steel plate

Five indicator lights fitted with green lenses are fixed in accordance with the following

diagram on a steel plate 2 mm thick, painted mat black (see Figure J.2).

|
| 8
_ I I A
1
PN SR
i
Q
Q
] | h
Y
2a | a i a iA 2a -
- -t foc -

IEC

Figure J.2 — Mounting dimensions for temperature rise tests

Dimensions a and b are:

1) for indicator lights formingJan integral part of a push-button range: in accordg
with 6.3.1.3;

recorded in the test report.

built-in devices~such as transformers, resistances, etc. The conductor sizes shall bd
specified in 8:3.3.3.

boltage.\The duration of the test shall be such that a steady-state temperature is reach

Mounting in an insulating enclosure
Fhe test described in item ¢) is carried out again with the indicator lights mounted int

nce

P) for other indicator lights: as stated by the manufacturer, but the values used shal] be

The indicator lightstare fitted with lamps as stated by the manufacturer and, if any, with

as

The platefis-focated vertically on a table and the indicator lights are supplied at their rated

d.

an

enclosure of insulating material, such as bakelite-coated paper 2 mm thick, the front face
of which has the same dimensions as the steel plate and the depth of which is 110 mm.
The indicator lights are fitted with lamps and mounted as stated by the manufacturer for

this type of use; they are supplied at their rated operational voltage.
The duration of the test shall be such that a steady-state temperature is reached.
Results to be obtained

At the end of each of the tests described in items c) and d) the temperatures
measured:

— on the body of the indicator light;
— on the terminals;
— on the accessible part of the lens.

are
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f) For indicating towers, an arrangement of five visual signalling units shall be mounted in a
vertical position. The upper three signalling units, or the maximum number stated by the
manufacturer if greater than three, shall be equipped with the maximum power lamp of
signalling units as stated by the manufacturer and powered at the rated voltage. After the
steady state temperature is reached, the temperature shall be measured on top of the
tower and on the lens of the centre element of the complete tower.

None of the corresponding temperature-rises shall exceed the limits referred to in 7.2.2 of
IEC 60947-1:2007.

J.8.3.34 Dielectric tests
8.33.4 applies.
J.83.3.4.3 Indicator lights with built-in transformers

Twq additional dielectric tests shall be made, the duration of each being 1 min;

e Dpetween the primary and secondary windings of the transformer with the test voltage value
specified in 8.3.3.4;

e petween the secondary windings of the transformer and the 'frame of the indicator light
ith a test voltage value of 1 000 V.

J.8.3.4 Short-circuit test (on built-in transformers, if ‘any)
Thel test shall be made under the following conditions:

e primary voltage: 1,1 x Ug;
e Ambient air temperature: 20 °C + 5 °C;

e fduration of the test: 1 h.

Thel| transformer shall be short-circuitedby a conductor of negligible impedance.

Aftgr the test and after cooling to-ambient temperature, the transformer shall withstand|the
dielpectric test defined in J.8.3.3:4-3.

J.8.4 Shock and vibration
J.8.4.1 General

Tests for shock.and vibration shall be carried out for indicating towers only. Indicator lights
are |not considered to be tested.

J.8.4.2 Direct mounting

J.8 424+ General

An indicating tower with five signalling units shall be mounted as stated by the manufacturer
without extension poles and the upper three units powered at the rated voltage.

The tests shall be performed as follows.

J.8.4.2.2 Shock

In accordance with IEC 60068-2-27 with the following conditions.

Six shocks applied in each direction along three mutually perpendicular axes (a total of
36 shocks):
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e pulse shape: half-sine;

e peak acceleration: 15 g,;

e duration of the pulse: 11 ms.

J.8.

In accordance with

4.2.3 Vibration

perpendicular axes:

e frequency range: 10 Hz to 55 Hz;

IEC 60068-2-6 with the following conditions, along three mutually

J.8.

Aamplitude: 0,5 mm;
sweep cycle duration: 5 min;

Huration at resonant frequency or at 55 Hz: 30 min in each of the three axes’(90 mi
otal).

4.3 Indirect support mounting

If the product literature includes other allowable mounting conditions (e'g. pole mounting),

matj

ufacturer shall state the severity level for shock and vibration tests at which

reqlirements of J.8.4.4 are met.

J.8.
Aftg

4.4 Results to be obtained

J.8.5 Degree of protection for indicating towers

If th
Ann
ser

e manufacturer declares a degree of protéction, the test shall be conducted accordin

Ice.

r the tests, no visible damage shall be observed and the signalling shall not be impaired.

nin

the
the

[o}

g to

ex C of IEC 60947-1:2007/AMD1:2010_with all removable parts equipped as in nofjmal
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Annex K
(normative)

Special requirements for control switches
with direct opening action

General

This annex is applicable to control switches with direct opening action.

016

All
mer|

Thig

acti
des

K.2

The]

K.2

control switches with direct opening action shall also comply with the relevant;requ
ts of the standard and, where applicable, to those given in Annexes F, G, H and/or J.

annex gives additional requirements applicable to control switches with) direct ope
bn, together with definitions and terms useful for stating the required“characteristic
gn and performance.

Terms and definitions
following additional terms and definitions apply:

1

control switch with direct opening action

con
non
whdg
the

K.2
dire
<co
mo

upo

K.2

rol switch having one or more break-contact élements coupled to the switch actuator
resilient members so that full contact opening of the break-contact element(s) is obtai
n the actuator is moved through the direct*opening travel by applying the force stateq
manufacturer

2
ct opening action

ement of the switch actuatar through non-resilient members (for example not depen
h springs)

3

dirgct opening travel

travi
acti

K.2
dire
acty

el from the beginning of actuation of the actuator and the position when the direct ope
bn of the opening contacts is completed

4
ct.opening force (or moment)
ation force, or actuating moment for a rotary control switch, applied to the actuator for|

htact element> achievement<of contact separation as the direct result of a spec(Lfied

ire-

ning

via
ned
| by

ent

ning

the

dire

K.3

The

Typ

Typ

ct opening action

Classification

re are two types of control switches with direct opening action:

e 1. Having one contact element only, this contact element is a direct opening break-

contact element.

e 2: Having one or more break-contact elements, and possibly, one or more make-
contact elements and/or one or more change-over contact elements. All break-contact

elements including the break part of change-over contact elements shall be di
opening break-contact elements.

rect
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K.4 Characteristics
The following additional characteristics apply:

K.4.3.1.2 Rated insulation voltage

The minimum value of the rated insulation voltage of the contact elements shall be 250 V.

K.4.3.2.1 Conventional free air thermal current

ThemimmumnT vatue of the conventionalfree air thermatcurrent of the contact etements ghall
be 2,5 A.

K.4]4  Utilization categories for switching elements

Thel utilization categories shall be AC-15 and/or DC-13.

In dddition to AC-15 and/or DC-13, other utilization categories according to Table 1 (e.g. JAC-
14 ¢r DC-12) are permitted.

K.5 Product information
Clabise 5 is applicable with the following additions:

K.5|2 Marking
K.5|2.7 Direct opening action

Every contact element with direct opening:action shall be indelibly and legibly marked on|the
outgide by the symbol: @ IEC 60617-S00226 (2001-07)

K.5|2.8 Electrical separation\for change-over contact elements

Chgnge-over contact elements with four terminals shall be indelibly and legibly marked with
the relevant form Za or Zb as stated in Figure 4.

K.5/4 Additional information
K.5/4.1 Actuator travel and operating force
Thel manufacturer shall state the following:

a) fthe,minimum direct opening travel;

1 [ £ : (e o ' 4 : il AT 1 4 n
b) S TTITTTTuTT TOTCE TCUYUITTU U dUTTICVE UITTULLU UPCTTHITTY aCUUTT UT Aall DTTdR LOUTTLAULS,

c) the maximum travel including travel beyond the minimum travel position (i.e. including
overtravel);

d) for limit switches only the maximum speed of actuation;

e) for limit switches only the maximum frequency of actuation.

These statements shall appear in the marking or on the circuit diagram or other documents
published by the manufacturers.

NOTE 1 See also K.7.1.5.3.

NOTE 2 Type 2 control switches can open with less travel than the direct opening travel stated by the
manufacturer.
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K.5.4.2 Short-circuit protection

016

The type of short-circuit protective device shall be stated either as marking on the switch or in

the

K.6

installation instructions.

Normal service, mounting and transport conditions

Clause 6 applies, with the following additions:

K.6,

Subclause 6.1.1 of IEC 60947-1:2007/AMD2:2014 applies, except for position switches
direlct opening action, for which the upper and lower limits of temperature are respecti

+70
exc

NOT
and

K.7| Constructional and performance requirements

Clause 7 applies with the following additions:

K.7{1.4.3.1 Robustness of the actuating system

In drder to have sufficient robustness, the actuating 'system shall pass the test describe
K.8/3.7.

K.7{1.4.3.2 Directness of opening action

A cpntrol switch with direct opening .action shall pass the tests described in K.8.3.4, K.§

(in

deformation that would reduce the(impulse voltage withstand across the contact gap.

K.7

Caljle operated controltswitches with direct opening action shall return automatically to

ope

K.7

For

resilient-member (for example springs) between the moving contacts and the point of
actyator;to which the actuating force is applied.

|1 Ambient ai

°C and -25 °C, and the average temperature, measured over a period of 24'h, does
ped +35 °C.

E  The choice of the connecting conductors can, if applicable, be subject to agreemént’between manufac]
iser (see footnote b of Table 2 of IEC 60947-1:2007).

the case of a position switch with a direct opening action), and K.8.3.7 without

1.4.5 Automatic opening of cable operated control switches

h position in case™of failure of the cable or its anchorage.

1.4.6 Conditions for direct opening action (see 2.4.10 of IEC 60947-1:2007)

parts of _the travel that separates the contacts, there shall be a positive drive with

with
vely
not

furer

d in

3.5
any

the

no
the

K.7.1.4.6.1 Contact element types

Control switches with direct opening action may be provided with snap action or dependent
action contact elements.

The break-contact elements shall be electrically separated from each other and from the

ope

rating make-contact elements.

When the control switch has form C or form Za change-over contact elements (see Figures
4 c) and 4 d)), only one contact element (make or break) shall be used. In the case of form Zb

cha

nge-over contact elements, both contacts may be used.
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1.5.3 Actuator travel indication

In order to facilitate the setting up of the switch actuator in relation to the external operating
means, for example a cam, the switch may include means for indicating the minimum travel of
the actuator required to ensure direct opening action, for example by the provision of a mark

ont

K.8

he actuator plunger (see Note 1, item a) of K.5.4.1).

Tests

In addition to Clause 8, and Annex C, the following applies:

K.8
Sub

K.8
Sub

K.8
The]
ope

the
circ

For

K.8

Aftg
by t

The]
volt

3.1 Test sequences
clause 8.3.1 applies with the following additions:

Test sequence VII (sample No. 7) — Mechanical operation of position switches with di
bpening action.

Test No. 1 — Mechanical operation at limits of temperature (see K.8.375).
Test No. 2 — Verification of direct opening action (see K.8.3.6).
lest sequence VIl (sample No. 8)

Verification of robustness of the actuating system (see Ki8.3.7).
3.4 Performance under conditional short-circuit current

clause 8.3.4 applies with the following additions;

3.4.2.1 Verification of conditional short-circuit current

test shall be made as stated in 8.3:4.2, except that the current is made by a di
hing contact element and not by thevadditional switching device and the test is made
device by making the current three times by the same contact element in a single ph
it

type 2 control switches,-the’contact element shall be chosen at random.

3.4.41 Operation ability after the test

he manufacturer through the direct opening travel (see items a) and b) of K.5.4.1).

open_position of the contact element shall be verified by the application of an impulse
nge ©0f,2 500 V across the contact gap.

rect

rect
on
ase

r each test, the opening contact element shall open by the application of the force stated

test

K.8.35 Verification of mechanical operation of posifion switches at limits of

temperature

This test applies only to position switches with direct opening action. The position switch shall
be conditioned at +70 °C for 8 h.

At the end of the conditioning period and at the same temperature, the contacts shall be
loaded with the maximum rated operational current for 10 min. The contacts shall then
be operated 10 times by the application of the force stated by the manufacturer according to
item b) of K.5.4.1.

The test shall be repeated after conditioning at —25 °C but without application of the current.
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After completion of this test, the open position of the contacts shall be verified according
to K.8.3.6.

K.8.3.6 Verification of direct opening action

When the position switch is in the position corresponding to the direct opening travel stated in
item a) of K.5.4.1, the contact gap shall withstand an impulse voltage of 2 500 V.

For position switches suitable for isolation, the value of the impulse withstand voltage shall be
in accordance with Table 14 of IEC 60947-1:2007 corresponding to the rated impulse

wit stand valisaa Ll declared byvtha maniifactiirar
St e O ge—mp G o8 e By ehahuratturer

K.8]3.7 Verification of robustness of the actuating system

Thel closed break contact(s) shall be loaded with a force F4 of 10 N (see Figure'K1). A force
(moment) F», higher than F4, stated by the manufacturer, shall be appliedte’ the actuptor
thrqugh the direct opening travel.

Aftgr this test, the actuating system and/or contacts shall remain\ functional and ghall
withstand an impulse test voltage in accordance with K.8.3.6.

For|position switches suitable for isolation, the value of the impulse withstand voltage shalll be
in accordance with Table 14 of IEC 60947-1:2007 corresponding to the rated implilse
withistand voltage Ujmp declared by the manufacturer.
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Fa2(N)
\

(1

b

-.—c U—-‘—

%% Impulse test voltage
{see 8.3.7)

NOTE — F1 = Required opening force = 10 N.
F, = Force{moment) stated by the manufacturer.

IEC

Figure K.1 —'Verification of robustness of the actuating system
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Annex L
(normative)

Special requirements for mechanically
linked contact elements

General

016

This annex applies to mechanically linked auxiliary contact elements included in control circuit

dev
Link
NOT

circy

NOT]
activ

NOT]
force
such

NOT]
by tHh

This
be
med

L.2

The]

L.2

me
con
wayf

Note
elem

Notel

L.3

ces where actuating force is provided internally, such as contactor-relays.

age between the auxiliary and main contacts is not covered by this annex.

E 1 A typical application of mechanically linked contact elements is e.g. self-monitoringjin“machine c9g
its.

E 2 Mechanically linked contact elements have previously been referred to as, forced contacts, posit
E 3 Control circuit devices actuated externally (e.g. push-button or limit-switches) do not have an actu
limited to a maximum value (see L.8.4 a) 2)), so they cannot have mechanically linked contact elements

devices, safety applications generally use contacts with "direct opening action" (see Annex K).

E 4 The meaning of “mechanically linked” is also applicable to additional contact units which can be moJ
e user.

annex provides additional specifications (definition, requirements and tests) which ¢
used for stating the required design characteristics, marking and performance
hanically linked contact elements.

Terms and definitions
following additional terms and definitions apply.

1
thanically linked contact elements

bination of n Make contact element(s) and m Break contact element(s) designed in su
that they cannot belin closed position simultaneously under conditions defined in L.8.4

1 to entry: Omne“~Control circuit device may have more than one group of mechanically linked co
ents.

2 to entry; ) See also L.7.1.9.

Classification

ated contacts, or linked contacts, or, in French: "contacts forcés" or in German: "Zwangsgefiihrte Kontaktg".

ntrol
ively

hting
For

nted

hall
of

th a

htact

Clause 3 applies.

L.4

Characteristics

All mechanically linked contact elements shall also comply with the relevant requirements
given in this standard.

L.5

Product information

Clause 5 applies with the following addition:
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L.5.2.7 Mechanically linked contact elements identification and marking
Mechanically linked contact elements shall be clearly identified:

e on the control circuit device itself;
e or in the manufacturer's documentation;

e or both.

The mechanical linkage shall be identified in circuit diagrams by a double parallel line
connecting a filled circle on each of the mechanically linked contact symbols. An example is
ginll ! Figwc =t

IEC
Figure L.1 — Example of representation of NO and NC-contacts
which are mechanically linked and NC non-linked’contact

If devices containing some or all mechanically linked contacts-are marked, the symbol shpwn
in Figure L.2 shall be used.

IEC

Figure L.2 — Symbol for device containing mechanically linked contacts

L.6)| Normal service, mounting and transport conditions

Thelre are no supplementary requirements.

L.7| Constriuctional and performance requirements

Clayuse, 7-applies with the following addition:

L.7.1.9 Requirements for mechanically linked contact elements

While any of the n Make contact element(s) is closed, none of the m Break contact element(s)
shall be closed.

While any of the m Break contact element(s) is closed, none of the n Make contact element(s)
shall be closed.

L.8 Tests

Clause 8 applies with the following addition:
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Special test for mechanically linked contact elements

This special test shall be carried out on a sample of (m + n) products where m is the number
of break contact element(s) and n is the number of make contact element(s).

A different sample is used for each test.

The tests shall be carried out on products in new and clean condition. The test procedure
shall be as follows:

a)

b)

Test of NC caontact:

2

B)

1)
2

1) the NC contact element shall be maintained in the closed position by any méanpg at

each point of contact (e.g. for a double breaking contact, the attaching shall be-dong at
the two contact points). The thickness of the means of attachment shall be, such that

the distance between the NC contacts is not reduced and not increased.by more
0,02 mm;

an actuating force shall be applied by energising the operating,coil at 110 % o
rated voltage;

han

Fits

while applying the force, an impulse test voltage of 2,5 kV»)(1,2/50 ys at sea lqvel;

correction should be made according to Table 12 of AE€ 60947-1:2007) shall
applied across every NO contact. There shall be no dispuptive discharge.

NOTE 1 This test ensures a minimum gap of 0,6 mm in accordancé with Table 13 of IEC 60947-1:20

Test of NO contact:

an actuating force shall be applied by energising the operating coil at its rated volta
the NO contact element shall be maintained in the closed position by any mean
the two contact points). The thickness,of the means of attachment shall be such

the distance between the NO contacts is not reduced and not increased by more
0,02 mm;

an actuating force shall be applied by de-energising the operating coil;

each point of contact (e.g. for a double breaking contact, the attaching shall be dontF at

with the operating coil de<energised, an impulse test voltage of 2,5 kV (1,2/50 p
sea level; correction should be made according to Table 12 of IEC 60947-1:2007) §
be applied across eyery NC contact. There shall be no disruptive discharge.

NOTE 2 This test ensures a minimum gap of 0,6 mm in accordance with Table 13 of IEC 60947-1:20

be
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Annex M
(normative)

Terminal marking, distinctive number and distinctive
letter for control circuit devices

M.1 Scope

This annex applies to control switches and contactor relays irrespective of their construction,
hav|ng terminal marking.

The

isu

sual practice.

M.2 Terminal marking rule

M.211 General

Ter

minal marking in accordance with this annex is based, in principle, on a two-digit numb

M.2l2 Function digit

Subclause L.3.2.1 of IEC 60947-1:2007 applies.

M.2|3 Sequence digit

Theltens digit is an ascending sequence number independent of the contact function.

Ter

For

The

pro

EXA

minals belonging to the same conta¢trare marked with the same sequence digit.

contactor relays having 10 contact elements, the sequence digit 0 is used instead of 1

ided by the manufacturer or the user clearly gives such digit.

MPLE For control-switches

use of this annex is required where terminal marking is a requirement in this standarg

, or

sequence digit may be omitted from the terminal marking only if additional informaftion

o o o

Mol IR

= <l | &I
i__c:)________;___'_'_';_'_'_'_'_'_'_'_'_;_'_'_'_i . - - g
B\ 77
e o | - 8 < -
I _D:evi::_e _____________ l Diagram

NOTE The dots before the function number shown in these examples are used merely to show the digit

relat

ionship, and do not need to be used in practice.
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M.2.4 Numbering method

The contact terminals shall be numbered sequentially from left to right on the device; for
devices with tiers of terminals, the numbering shall begin with the tier nearest to the mounting
level.

EXAMPLE Contact numbering methods on contactor relays of various constructional types, but with the same
distinctive number 62 E

1 2 3 4 5 6 7 8 5 6 7 8
SENCIN IS NACNCX] pper o front tier
NN\ NN
><>< >< >< Lower or back tier
:) Break contact >< Make contact p D) 3 4

Thel prescribed numbering method does not allow blank contact cells insideja contact serigs.

6 7 8 9 0

OOX Upper or front tier
><>< >< >< >< Lower or back tier

1 2 3 4 5

M.3 Distinctive number and distinctive letter

M.3}1 General

Thel quantity and type of the contact elements of a control switch according to this annex|are
indicated by a distinctive number. Contacts of contactor relays are indicated by a distindtive
number followed by a distinctive letter:

M.3l2 Distinctive number

Thel first digit of the distinctive number gives the quantity of make contact elements and|the
secpnd digit the quantity .of break contact elements. The third digit, if any, shall give|the
quantity of change-oyér-contact elements in control switches.

M.3l3 Distinctive letter

Thel distinctive letter indicates the location of the contact elements of a contactor relay in
relation tozeach other and their terminal marking.

Clause’M.5 defines the arrangement of contactor relays indicated by the distinctive letter

Clause M.6 gives information on permissible deviations, indicated by the distinctive letters X,
Y or Z.

For new designs, the arrangement indicated by the distinctive letter E is preferred.

M.4 Terminal numbering sequence

For control switches having the same distinctive number, the preferred terminal marking is
specified in Table M.1. Deviations from this numbering system are permitted.
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The position of the contact elements of the control switch need not correspond to that shown
on diagrams of Table M.1.

Table M.1 — Diagrams of control switches

act elements

Distinctive
number
Distinctive
number
Distinctive
number
Distinctive
number
Distinctive
number

Confact elements
Congact elements
Contact elements

Conlact elements

o
A2 °11]

o
‘—|N

20 ;3 11 }M%‘ 02 }Z

o SINIS | o SN | 2| SEA (BN e

1

4
322
77 T 7

001 NFyI

7

M.5 Contactor relays designated by the distinctive letter E

For| contactor)relays having the same distinctive number and the distinctive lettef E,
indgpendently 'of their construction, the sequence of the contact elements within the devide is
spefifiedin*accordance with the diagrams of Table M.2.

As result of this the sequence number becomes a location number and allows a given
contact element terminal of a contactor relay in the equipment to be quickly found solely by
counting the contacts.
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M.6 Contactor relays designated by distinctive letters X, Y or Z

M.6.1 Contactor relays designated by the distinctive letter Z

If the location of the contact elements within the device (but not the terminal marking) differs
from the provisions of Clause M.5, the device shall be designated by the distinctive letter Z

CE

instead of the distinctive letter E.

('0

AN

f """" A \(\f\ """ f

M.6/2 Contactor relays designated by the distinctive letter X

If tHe location of the contact elements within the device and the terminal marking both d
from the requirements of Clause M.5, the device shall be designated by the  distinctive lett

instead of the distinctive letter E.

Such a device shall still comply with the requirements of Clausesc/M.2 and M.3.

SRR

M.6l3 Contactor relays designated by the distinctive letter Y

DeVlices consisting of combinations of contaét elements and terminal marking in accordg
with Table M.3 shall be designated by the distinctive letter Y instead of the distinctive lette

Table M.3 — Diagrams of contactor relays designated by the distinctive letter Y

ffer

br X

nce
r E.

N

BIEEEE

374

N

72 71

oo [ AR e

F‘\ (31E + 22)

44Y

REE

el
N

%t-%:\{ .

N

2)
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N.1

N.1

Pro

N.1
K.1

Thig annex addresses only the intended use of electromechanicalceontacts in control cif
devjces.

EXAMPLE: The intended use for normally closed contacts is to open the<ircuit.

N.1
K.1

N.2l Terms, definitions and symbols

K.2

N.3] Method based on durability test results

N.3
K.3

N.3
N.3

The| test'environment shall be in accordance with Clause 6.

Eve y estl shall be periormed under the general conditons stated In o.5.Z2.1 and dt d
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Annex N
(normative)

Procedure to determine reliability data for electromechanical devices
in control circuits used in functional safety applications

General

1 Overview

yision of these data is optional, at the discretion of the manufacturer.

2 Scope and object
2 of IEC 60947-1:2007/AMD2:2014 applies with the following addition;

3 General requirements

3 of IEC 60947-1:2007/AMD2:2014 applies.

of IEC 60947-1:2007/AMD2:2014 applies.

1 General method

1 of IEC 60947-1:2007/AMD2:2014 applies.

2 Test requirements

2.1 General

cuit

ate

equal or higher at the discretion of the manufacturer. The moving parts of the device shall
reach their maximum operating positions in both directions, as recommended by the
manufacturer. Reliability data to be published are described in Clause N.4.

N.3.2.2 Mechanical durability

The mechanical durability of a control circuit device is defined as the number of no-load
operating cycles. For the no-make current or no-break current utilization the mechanical

dur.

ability is applicable.

During the test, periodically the contacts shall be checked at any voltage and current,
selected by the manufacturer, and there shall be no failure.
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N.3.2.3 Electrical durability

The electrical durability of a control circuit device is defined as the number of on-load

ope

rating cycles.

Electrical durability shall be determined in accordance with C.3.2 using utilization category

AC-

15 and / or DC-13 unless otherwise stated by the manufacturer.

N.3.3  Number of samples

K.3

3 0f IEC 60947-1:2007/AMD2:2014 alnlnlipq with the fnllnwing addition:

The]
and

EXA
one

N.3
K.3

N.3
K.3

N.3
K.3

N.3
K.3

selection of samples to be tested for a series of devices with same fundamental \de
without significant difference in construction shall be based on engineering judgment.

MPLE If an auxiliary contact is in use for a range of devices (e.g. contactors), only one sét/can be tested
Contactor representative for the whole frame size.

4 Characterization of a failure mode

4 of IEC 60947-1:2007/AMD2:2014 applies.

5 Weibull modelling
5 of IEC 60947-1:2007/AMD2:2014 applies.

6 Useful life and upper limit of failure rate

6 of IEC 60947-1:2007/AMD2:2014 applies.

7 Reliability data
7 of IEC 60947-1:2007/AMD2:2014%applies.

N.4 Data information

K.4

N.5

K.5

of IEC 60947-1:2007/AMD2:2014 applies.

Example

of IEC 60947-1:2007/AMD2:2014 applies.

5ign

with
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1)

2)

3)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A BASSE TENSION -

Partie 5-1: Appareils et éléments de commutation pour circuits de
commande — Appareils électromécaniques pour circuits de command

e

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de\(normalis
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a

e I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités -+ publie des No

htion
pour

bjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domgines

mes

internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au

rganisations internationales, gouvernementales et non gouvernementales, enyliaison avec I'lEC, partic

lon des conditions fixées par accord entre les deux organisations.

u possible, un accord international sur les sujets étudiés, étant denn€ que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de reCommandations internationales et sont agr
mme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsab
dventuelle mauvaise utilisation ou interprétation qui en\estfaite par un quelconque utilisateur final.

t régionales. Toutes divergences entre toutes\Publications de I'|EC et toutes publications nationale
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

fpurnissent des services d'évaluation de)conformité et, dans certains secteurs, accédent aux marque
nformité de 'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ationaux de I'lEC, pout-tout préjudice causé en cas de dommages corporels et matériels, ou de tout
ommage de quelque.nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les
e justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'l[EC o
tpute autre Publication de I'lEC, ou au crédit qui lui est accordé.

'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.

‘attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent

e brevets et de ne pas avoir signalé leur existence.

ublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée § des
mités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer| Les

pent

dgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Intefnationale de Normalisation (l|SO),

es décisions ou accords officiels de I'lEC concernant les questions téchniques représentent, dans la megsure

'IEC

pées
'IEC
e de

ans le but d'encourager l'uniformité internationale, Tes’ Comités nationaux de I'lEC s'engagent, dans toute la
esure possible, a appliquer de fagon transparentédes Publications de 'l|EC dans leurs publications nationjales

5 OU

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

5 de
htion

ucune responsabilité ne, deit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaireg ou
andataires, y compris tses' experts particuliers et les membres de ses comités d'études et des Conités

utre
frais
u de

ions

faire

bjet'de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 60947-5-1 a été établie par le sous-comité 121A: Appareillage a
basse tension, du comité d'études 121 de I'lEC: Appareillages et ensembles d’appareillages
basse tension.

Cette quatrieme édition annule et remplace la troisieme édition parue en 2003 et
I'Amendement 1:2009. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) mise a jour des références normatives;

b) mise a jour et restructuration des paragraphes du 7.1;
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Le 1the de cette norme est issu des documents suivants:

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote a

abo
Cet
Cet

Les
lors

qui

Les
indi

Uns

Le

stahilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donr

rela
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addition des exigences et de I'essai relatif aux matériaux;
mise a jour des exigences CEM;

clarification des exigences et mise a jour du 8.2;

addition des exigences pour les organes de serrage sans vis;
mise a jour des Tableaux 4 et 5 existants;

addition des nouveaux Tableaux 6,7, 8 et 9;

addition de la nouvelle Figure 10;

addition de la nouvelle Annexe N.

FDIS Rapport de vote
121A/62/FDIS 121A/76/RVD

uti a I'approbation de cette norme.
e publication a été rédigée selon les Directives ISO/IEC, Partie 2.
e Norme internationale doit étre utilisée conjointementavec I'lEC 60947-1.

dispositions des regles générales de I'lEC 60947-% sont applicables a la présente no
que celle-ci le précise. Les articles, paragraph€s,tableaux et figures des régles génér

différentes pratiques suivantes, a caractére moins permanent, existent dans les [
ués ci-apres:

/.2.4.1: Pouvoirs de fermeture et de coupure en conditions normales (Etats-
H'Amérique et Canada)

B.3.3.5.2: Circuits d'essai‘et'connexions (Etats-Unis d'’Amérique et Canada)

comité a décidé que le contenu de cette publication ne sera pas modifié avant la datg
tives aa_publication recherchée. A cette date, la publication sera

reconduite,

ant

'me
hles

sont ainsi applicables sont identifiés parsréférence a I'lEC 60947-1, par exemple:
paragraphe 1.2.3, Tableau 4 ou Annexe A de I'lEC 60947-1:2007.

ays

Unis

liste de toutes les parties de la série IEC 60947, présentées sous le titre génléral
Appareillage a basse-tersion, peut étre consultée sur le site web de I'lEC.

de
ées

SUPPTITEE,

remplacée par une édition révisée, ou

e amendée.

Le contenu des corrigenda de juillet 2016 et avril 2020 a été pris en considération dans

cet

exemplaire.
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APPAREILLAGE A BASSE TENSION -

Partie 5-1: Appareils et éléments de commutation pour circuits de

commande — Appareils électromécaniques pour circuits de commande

1

Généralités

1.1

La présente partie de I'lEC 60947 est applicable aux appareils pour circuits de command
éléments de commutation destinés a la commande, la signalisation, le verrouillage, etc.,

aux
de |

Elle
dép
600

Domaine d'application et objet

appareillage.

est applicable aux appareils pour circuits de commande dont la tension assignég

e et

ne

asse pas 1 000 V en courant alternatif (a une fréquence ne dépassant pas 1 000 Hz) ou
V en courant continu.
Toutefois, pour des tensions d'emploi, alternatives ou continues, inférieures a 100 V, |voir

4.3

R.2.

La présente norme s'applique a des types déterminés.d'appareils pour circuits de commande,

tels

NOT]

assoiés, tels que voyant(s) lumineux.

NOTE 2 Un ,auxiliaire de commande comprend un (des) élément(s) de commutation et un mécan
trangmetteurs:

NOTE 3 ,'Un élément de commutation peut étre un élément de contact ou un élément a semi-conducteurs.

que:

fotatifs, interrupteurs a pédale, etc.;

Auxiliaires électromagnétiques de commande, soit temporisés, soit instantanés,
bxemple contacteurs auxiliaires;

Auxiliaires automatiques de commande, par exemple détecteurs de pression a contg
Hétecteurs de température a contacts (thermostats), programmateurs, etc.;

nterrupteurs de positionypar exemple auxiliaires de commande actionnés par une p4
H'une machine ou d'un ‘mécanisme;

matériel de commande associé, par exemple voyants lumineux, etc.

E 1 Un appareil pour circuits de commande comprend un (des) auxiliaire(s) de commande et des app4g

Auxiliaires manuels de commande, parsexemple boutons-poussoirs, commutateurs

par

cts,

rtie

reils

sme

Elle s"applique €galement a des types determines delements de commutation associes a
d'autres appareils (dont les circuits principaux font I'objet d'autres normes), tels que:

contacts auxiliaires d'un appareil de connexion (par exemple contacteur, disjoncteur, etc.)

qui ne sont pas prévus pour étre utilisés exclusivement avec la bobine de cet appareil;
contacts de verrouillage de portes d'enveloppes;
contacts de circuits de commande d'interrupteurs rotatifs;

contacts de circuits de commande de relais de surcharge.

Les contacteurs auxiliaires satisfont également aux exigences et aux essais de I'lEC 60947-
4-1, sauf en ce qui concerne la catégorie d'emploi qui satisfait a la présente norme.
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La présente norme ne prend pas en compte les relais couverts par I'lEC 60255, la série
IEC 61810 ou les dispositifs de commande électrique automatiques a usage domestique et
analogue.

Les exigences relatives aux couleurs des voyants lumineux, boutons-poussoirs, etc., figurent
dans I'lEC 60073 et également dans la publicaiton CIE S 0004/E-2001 de la Commission
Internationale de I'Eclairage (CIE).

La présente norme a pour objet de fixer:

a ac-caractArictiniinc dac annarallc noer ~teaito A
Co-CoraTteTrrotrgut o oc oo ppaTrcTTopouTorourto—o

b) |es qualités électriques et mécaniques requises en ce qui concerne:
1) les différentes fonctions qui doivent étre remplies;

P) la signification des caractéristiques assignées et des indications portées sur|les

appareils;
3) les essais de vérification des caractéristiques assignées;

c) |es conditions de fonctionnement auxquelles doivent répondre les ‘appareils pour cirquits
e commande en ce qui concerne:

1) les conditions d'environnement y compris celles concernant le matériel sous
enveloppe;

P) les propriétés diélectriques;
3) les bornes.

1.2 Références normatives

Les| documents de référence suivants sont&indispensables pour I'application du présent
document. Pour les références datées, seule I'édition citée s'applique. Pour les références
non|datées, la derniére édition du document de référence s'applique (y compris les éventtlels
amgndements).

IEC|60068-2-6:2007, Essais d'environnement — Partie 2-6: Essais — Essai Fc: Vibratlons
(sinusoidales)

IEC|60068-2-14:2009, Essais d'environnement — Partie 2-14: Essais — Essai N: Variation$ de
température

IEC|60068-2-27:2008, Essais d'environnement — Partie 2-27: Essais — Essai Ea et guide —
Chgcs

IEC|6006822=30:2005, Essais d’environnement — Partie 2-30: Essais — Essai Db: Epsai
cyclique_de chaleur humide (cycle de 12 h + 12 h)

IEC 60073:2002, Principes fondamentaux et de sécurité pour l'interface homme-machine, le
marquage et l'identification — Principes de codage pour les indicateurs et les organes de
commande

IEC 60417-DB:20021, Symboles graphiques utilisables sur le matériel

IEC 60617-DB:20122, Symboles graphiques pour schémas

1 “DB” fait référence ici a la base de données en ligne de la CEl, disponible a I'adresse: http://www.graphical-
symbols.info/equipment

2 «DB” fait référence la a la base de données en ligne de la CEIl, disponible a I'adresse:
http://std.iec.ch/iec60617
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IEC 60695-2-10:2013, Essais relatifs aux risques du feu — Partie 2-10: Essais au fil
incandescent/chauffant — Appareillage et méthode commune d'essai

IEC 60695-2-11:2014, Essais relatifs aux risques du feu — Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis (GWEPT)

IEC 60695-2-12:2010, Essais relatifs aux dangers du feu — Partie 2-12: Essais au fil
incandescent/chauffant — Méthode d'essai d'indice d'inflammabilité au fil incandescent
(GWEFI) pour matériaux

IEC 60695-2-12:2010/AMD1:2014

IEC|60947-1:2007, Appareillage a basse tension - Partie 1: Reégles générales
IEC|60947-1:2007/AMD1:2010
IEC|60947-1:2007/AMD2:2014

IEC|60947-4-1:2009, Appareillage a basse tension — Partie 4-1: Contacteurs/et démarre¢urs
de moteurs — Contacteurs et démarreurs électromécaniques
IEC|60947-4-1:2009/AMD1:2012

IEC|60947-5-5:1997, Appareillage a basse tension — Partie 5-5:Appareils et élémentqd de
commutation pour circuits de commande - Appareils darrét d’urgence électriqu¢ a
accfochage mécanique

IEC|60947-5-5:1997/AMD1:2005
IEC|60947-5-5:1997/AMD2:2016

IEC|60999-1:1999, Dispositifs de connexion <) €onducteurs électriques en cuivr¢ -
Pregcriptions de sécurité pour organes de serrage a vis et sans vis — Partie 1: Prescriptjons
génrales et particuliéres pour les organes de8errage pour les conducteurs de 0,2 mm? a
35 mm? (inclus)

IEC|61000-3-2, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites — Limites pour
les Bmissions de courant harmonique,(courant appelé par les appareils < 16 A par phase)

IEC|61000-3-3, Compatibilité glectromagnétique (CEM) — Partie 3-3: Limites — Limitation [des
variptions de tension, des-‘fluctuations de tension et du papillotement dans les résdaux
pubjics d'alimentation basse tension, pour les matériels ayant un courant assigné <16 A|par
phalse et non soumis a_un raccordement conditionnel

IEC|61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques
d'egsai et de miesure — Essai d'immunité aux décharges électrostatiques

IEC|61000-4-3:2006, Compatibilité électromagnétique (CEM) - Partie 4-3: Techniques
d'egsai \et de mesure — Essai d'immunité aux champs électromagnétiques rayonnés |aux
fréquences radioélectriques
IEC 61000-4-3:2006/AMD T:2007
IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques
d'essai et de mesure — Essais d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai
et de mesure — Essai d'immunité aux ondes de choc

IEC 61000-4-6:2013, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'essai
et de mesure — Immunité aux perturbations conduites, induites par les champs
radioélectriques
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IEC 61000-4-8:2009, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques
d'essai et de mesure — Essai d'immunité au champ magnétique a la fréquence du réseau

IEC 61000-4-11:2004, Compatibilité électromagnétique (CEM) — Partie 4-11: Techniques
d'essai et de mesure — Essais d'immunité aux creux de tension, coupures breves et
variations de tension

IEC 61000-4-13:2002, Compatibilité électromagnétique (CEM) — Partie 4-13: Techniques
d'essai et de mesure — Essais d'immunité basse fréquence aux harmoniques et inter-
harmoniques incluant les signaux transmis sur le réseau électrique alternatif

IEC 4000 4 42900090/ AMMNOA . D000
UTUUUTSTTJI.2aVUULZ/TAAIVID 1T.24UUJ

IEC|61000-4-13:2002/AMD2:2015

IEC| 61140:2015, Protection contre les chocs électriques — Aspects communs |aux
instpllations et aux matériels
IEC|61140:2015/AMD1:2004

CISPR 11:2015, Appareils industriels, scientifiques et médicaux 4 -€aractéristiques| de
perjurbations radioélectriques — Limites et méthodes de mesure

CIE|S 004/E-2001, Colours of Light Signals (disponible en anglais’seulement)

2 |Termes et définitions

Podr les besoins de ce document, les termes et définitions donnés dans I'lEC 60947-1, ginsi
quelles suivants s'appliquent.

Indéx alphabétique des définitions Référer|ces
A
Appareil pour circuits de COMMAaNAE ........ccoiuiiniiii i 2l1.1
Auxiliaire automatique de COMMIANAE .. ... 2.2.1
Auxiliaire de CommMaNnde ... (. e 201.2
Auxliliaire de commandeérapte au sectionnement ... . ... 2(1.3
Auxiliaire @ tige QUIAEE ..o e 2.2.2.19
AuXiliaire @ tige [HFe ... 2.2.2.20
B
=T 0 | 7o o X S PP 213.4
Boutan’affleurant 2.34.1
BOULON «COUP A& POINGM et et et e 2344
BoUtoN dEpassant. ... 2.34.3
2o YU o] g TRCq o To YU I=T=T=Y Cot 1] =Y o P 2223
T 101 (o] o B 0T o LU £=X =T o 1 2.2.2.1
Bouton-pousSOir @ aCCroChage ... . ... 2.2.2.5
Bouton-poussoir @ action différée...... ... 2.2.2.9
BOUTON-POUSSOIr @ Clef ..o 2.2.2.7
BOULON-POUSSOIT COUVEI ... ettt e e e e e 2.2.2.11
BOULON-POUSSOIr @ GArde.....cuiiiiiie e 2.2.2.12

BOUION-POUSSOIr QUIAE ...t 2.2.2.14
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BoULON-POUSSOIr [IDre ... e e 2.2.2.13
BOUtON-POUSSOIr TUMINEUX....eeieei e e eees 2.2.2.10
Bouton-poussoir a retour différé..........ccooiiiiiiii 2.2.2.8
Bouton-poussoir @ VErroUIllage ..o 2.2.2.6
BOULON €N FeIrait. . e 2.3.4.2
Bouton rotatif (exemple: commutateur)..........oo 2224
BoUton @ tirer (Hrette) ..o e 2.2.2.2
=TT (PP 2.3.6
C
Comimutateur rotatif @ clef.......cooiiii e 2.2.2.16
Commutateur rotatif de commande (abréviation: commutateur rotatif)..............0...... 2.2.2.15
Commutateur rotatif @ manceuvre limitée...............coii N 2.2.2.17
Commutateur rotatif unidirectionnel........ ... A A e 2.2.2.18
Corltacteur auxiliaire instantané.............oooiiiiiiiiii e T 2.211.1
Contacteur auxiliaire temporisé..........ccccoovviiiiiiiiiiiiiee 2.2(1.2
Codrse d'approche (ou précourse) de I'élément de contact...e. oo, 2.4.4.8
Colrse d'approche (ou précourse) de l'organe de commande.............ccocoooviiiiiniiinann.. 2.4.4 .1
Colrse résiduelle (ou surcourse) de I'élément de contaet.”..........coooeiiiiiiiiii i, 2.4(4.9
Coyrse résiduelle (ou surcourse) de I'organe de cammande.........cccceeeeviiiiieineeneneennnn. 2.4(4.2
D
Diagramme de fonctionnement........ ..ol e 2.4,.3.7
E
Effgrt (ou moment) d'action minimab...........coiiii i 2.4.4.7
Effgrt (ou moment) initial Minimal. ... 2.4.4.6
Elément de commutation . 2.3.1
Elément de contact (d!un. auxiliaire de commande) ..........oooiiiiiiiiiiii 2.3.3
Elément de contact-a.action brusque indépendante.............oooiiiiiiii i 2.3/3.8
Elément de contact a action dépendante..........coooi i 2.3.3.9
Elément de contact @ deux direCtionS ... ..o 2.313.5
Elément.descontact @ double COUPUIe ..ot 2.3.3.2
Elémentde contact électriquement SEParés ..o 2.3.3.7
Elément de contact a fermeture (NOTMalemMeENT OUVETT) . .o iieieeeneenennamnannsmnsenamnimnnannes 2.3.3.3
Elément de contact a ouverture (normalement fermeé)..........oooiiiiiiiiiii i 2.3.3.4
Elément de contact de pPasSage ......ooininiiiiiii e 2.3.3.6
Elément de contact @ Simple COUPUIe .. ... 2.3.3.1
Elément @ semi-CONAUCIEUN ... ... i e 2.3.2
G
Grandeur d'aCHiON ... ... e 2421
I

INterrupteur @ PEAaAle . ... 2.2.2.21
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INterrupteur de POSITION . ... e 2213
L

LiaisSon dEPENAANTE ....coeieiii e 2.4.4.4

=TT o 1o 11 =Y ] (= 2.4.4.3

Liaison iNdépendante. ... ... e 2445
M

Tenpporisation d (d'un élément de contact)........ 0 i, 2.4(1.2

Tenporisation e (d'un élément de contact)... ..t i 2.4(1.1

Tenporisation fixe (d'un élément de contatt) .........cooviiiiii i 2.4(1.3

Temporisation réglable (d'un élément de*contact) ..........ccocoeiiiiii i 2.41.4

Tenmps de rebondissement .. ... 2.4.4.10
U

UNIf€ de CONTACT ..o S e 2.3.3.10
\Y

ValEuUr diffErenti@llE ... e 2.4(2.4

Valeur de fonGHONNEMENT . ... e 2.4(2.2

RV =110 Lo 1= = o T U 2.4,2.3

21 Termes et définitions fondamentaux

211

appareil pour circuits de commande
appareil électrique destiné a la commande, la signalisation, le verrouillage, etc., de
I'appareillage

Note 1 a l'article: Les appareils pour circuits de commande peuvent comprendre des appareils associés qui font
I'objet d'autres normes, tels que les instruments, les potentiomeétres, les relais, pour autant que les appareils
associés soient utilisés aux fins spécifiées ci-dessus.

21.2

auxiliaire de commande (pour circuits auxiliaires de commande)

appareil mécanique de connexion dont la fonction est de commander la manceuvre d'un
appareillage, y compris la signalisation, le verrouillage électrique, etc.
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mécanisme de commande commun.

Note

Un auxiliaire de commande comporte un ou plusieurs éléments de commutation et un

2 a l'article: Un auxiliaire de commande peut comporter des éléments a semi-conducteurs ou des éléments
de contact (voir 2.3.2 et 2.3.3).

[SOURCE: IEC 60050-441:1984, 441-14-46, modifiée — Addition d'une nouvelle Note 2 a

I'article.]

213

auxiliaire de commande apte au sectionnement

auxjliaire de commande qui satisfait, en position d'ouverture, aux exigences spécifiées pour
la fgnction de sectionnement (voir 2.1.19 et 7.1.7 de I'lEC 60947-1:2007)

Notel 1 a l'article: De tels auxiliaires de commande sont destinés a assurer un plus haut degré de sécuritg au
perspnnel travaillant sur le matériel ainsi commandé. Pour cette raison, ils doivent étre a commandée.manuell¢, en
se bpsant sur l'aptitude de l'intelligence des personnes averties a réagir en cas de défaillance, éventuelle| par
exemple dans le cas de contacts insuffisamment ouverts.

214

poste de commande

ensemble constitué par un ou plusieurs auxiliaires de commande fixes sur le méme pannjeau
ou gitués dans la méme enveloppe

Notel 1 a l'article: Un panneau ou une enveloppe d'un poste de commande peut aussi contenir des appdreils

d'éq

lipement associés, par exemple: potentiométres, lampes de signalisation, appareils de mesure, etc.

[SOURCE: IEC 60050-441:1984, 441-12-08]

2.2

2.2,
aux

Note
auto

2.2,

Auxiliaires de commande

1
iliaire automatique de commande

1 a l'article: Les auxiliaires de commande a manoceuvre automatique sont actionnés par une comm
matique (voir 2.4.5 de I'lEC 60947-1:200%). Voir aussi 2.2.18 de I'lEC 60947-1:2007.

1.1

contacteur auxiliaire instantané

con

Note

acteur auxiliaire sans temporisation intentionnelle

1 a l'article: Sauf indication contraire, un contacteur auxiliaire est un contacteur auxiliaire instantané.

[SOURCE: IEC 60050-441:1984, 441-14-36]

2.2,

1.2

contactetirauxiliaire temporisé

con

facteur auxiliaire ayant des caractéristiques de temporisation spécifiées

hnde

Note

1 a l'article: La temporisation peut étre associée avec la mise sous tension (retard e), avec la mise

tension (retard d) ou avec les deux.

Note

hors

2 a l'article: Un contacteur auxiliaire temporisé peut aussi contenir des éléments de contact instantanés.

[SOURCE: IEC 60050-441:1984, 441-14-37, modifiée — addition d'une nouvelle Note 2 a

I'art

2.2,

icle.]

1.3

interrupteur de position
auxiliaire automatique de commande dont le mécanisme transmetteur est actionné par une
partie mobile de machine lorsque cette partie atteint une position prédéterminée

[SO

URCE: IEC 60050-441:1984, 441-14-49]


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

- 124 — IEC 60947-5-1:2016 © IEC 2016

2.21.4

programmateur

auxiliaire de commande ayant de multiples éléments de commutation qui, aprés une
manceuvre de départ, fonctionne suivant une séquence définie

2.2.2
auxiliaires de commande a manceuvre manuelle

Note 1 a l'article: Les auxiliaires de commande a manceuvre manuelle sont actionnés par une commande
manuelle (voir 2.4.4 de I'lEC 60947-1:2007).

2227

bouton-poussoir
aux|liaire de commande muni d'un organe de commande destiné a étre actionné par'effort
exefcé par une partie du corps humain, généralement le doigt ou la paume de{4a main, et
pospédant une énergie de rappel accumulée (ressort)

[SOURCE: IEC 60050-441:1984, 441-14-53]

2.2p2.2
bouton a tirer
tirette
aux|liaire de commande muni d'un organe de commande destiné a étre actionné en le tirant a
la main et possédant une énergie de rappel accumulée (ressoftt)

22023

boyton «pousser-tirer»
aux|liaire de commande muni d'un organe descommande destiné a étre actionné en le
poussant a la main puis en le tirant a la main vers sa position initiale, ou vice versa

Note| 1 a l'article: Il existe aussi des boutons «pousser-pousser» ou «pousser-tourner» ou d'autres combinaisons
de bputons.

22p.4

boyton rotatif
combinaison d'éléments deccommutation du type bouton-poussoir dont ['organe| de
commande est actionné manuellement par rotation (voir aussi 2.2.2.15 a 2.2.2.18 inclus)

EXEMPLE Un commutateur.

Notegl 1 a l'article: Un_bouton-poussoir rotatif peut avoir plus de deux positions; il peut posséder ou ne| pas
possléder un ressort'de.rappel.

2225

bouton-poussoir a accrochage
bouton-poussoir muni d'un ressort de rappel, mais qui demeure dans la position aqtive
jusquid.€e qu'un verrou soit relaché par une action séparée

Note 1 a l'article: Le décrochage peut étre obtenu par une nouvelle action (telle que pousser, tourner, etc.) sur le
méme bouton-poussoir, par une action sur un bouton-poussoir adjacent, ou par |'action d'un électro-aimant, etc.

2.2.2.6

bouton-poussoir a verrouillage

bouton-poussoir qui peut étre maintenu dans une ou plusieurs de ses positions par une
action séparée

Note 1 a l'article: Le verrouillage peut étre obtenu par rotation du bouton, par rotation d'une clef, par action sur
un levier, etc.

2.2.27
bouton-poussoir a clef
bouton-poussoir qui ne peut étre actionné qu'aussi longtemps qu'une clef demeure introduite
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Note 1 a I'article: La possibilité de retirer la clef dans n'importe quelle position peut étre prévue.

2.2.2.8

bouton-poussoir a retour différé

bouton-poussoir dont les contacts ne reviennent en position initiale qu'au bout d'un laps de
temps prédéterminé aprés la suppression de I'effort de commande

22.29

bouton-poussoir a action différée

bouton-poussoir dont la manceuvre électrique ne se produit qu'aprés maintien de I'effort sur
le bouton pendant un laps de temps prédéterminé.

2.22.10
boyton-poussoir lumineux
boufton-poussoir dans le bouton duquel est incorporée une lampe de signalisation

22211
boyton-poussoir couvert
bou‘ton-poussoir dont le bouton est protégé contre une manceuvre intempestive par un capot
ou Uin couvercle

22212
bouton-poussoir a garde
boutLon-poussoir dont le bouton est protégé contre une manceuvre intempestive dans
certaines directions

2.22.13

boyton-poussoir libre
bouton-poussoir dont la rotation de l'organe de commande autour de son axe n'est [pas
limitée

22214
bouton-poussoir guidé
bouton-poussoir dont la rotation, de l'organe de commande autour de son axe est empéche¢e

Notel 1 a l'article: Exemples dé boutons-poussoirs guidés: boutons-poussoirs dont I'organe de commandg est
mun{ d'un ergot, est carré ou rectangulaire, etc.

22215

commutateur rotatif de commande
commutateur rotatif

aux|liaire de_éemmande muni d'un organe de commande destiné a étre actionné par rotatipn

2.22.16

commautateur rotatif a clef
co!l: ” I I ot e ; ;

Note 1 a l'article: La possibilité de retirer la clef dans n'importe quelle position peut étre prévue.

2.2.2.17
commutateur rotatif a manceuvre limitée
commutateur rotatif dont I'organe de commande a un mouvement angulaire limité

2.2.2.18

commutateur rotatif unidirectionnel

commutateur rotatif dont le mécanisme transmetteur ne permet la rotation que dans un seul
sens
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2.2.2.19

auxiliaire a tige guidée

auxiliaire de commande muni d'un organe de commande consistant en une tige,
sensiblement perpendiculaire au panneau ou a l'enveloppe lorsqu'elle se trouve dans l'une
de ses positions, destinée a étre actionnée par déplacement angulaire

Note 1 a l'article: Un auxiliaire a tige guidée peut avoir plus de deux positions associées a différentes directions
de déplacement de la tige et manceuvrant les éléments de contact de facons différentes; un tel auxiliaire a tige de
manoceuvre est appelé commutateur a tige.

Note 2 a I'article: La tige peut posséder ou ne pas posséder un ressort de rappel.

aux|liaire a tige guidée qui manceuvre tous les éléments de contact de la méme facon, quelle

aux|liaire de commande muni d'un organe de commande spécialement destiné a PEtre

URCE: IEC 60050-441:1984, 441-14-52, modifiée — ajout de,"effort exercé par".]

2.3 Parties d'auxiliaires de commande

231
élément de commutation
un glément de commutation peut étre un élément a semi-conducteur (voir 2.3.2) ou| un
élément de contact (voir 2.3.3)

2.32
élément a semi-conducteur
élément concu pour commuter le~courant dans un circuit électrique au moyen de¢ la
conjmande de la conductivité d'un;semi-conducteur

2.33
élément de contact
<auiiliaire de commande> parties, fixes et mobiles, conductrices et isolantes, constitutfves
d'un auxiliaire de commande, nécessaires a la fermeture et a I'ouverture d'un seul chgmin
conducteur d'un cireuit.

Notel 1 a l'article’s L'élément de contact et le mécanisme transmetteur peuvent constituer une unité indivigible,
maig| fréquemment un ou plusieurs éléments de contact peuvent étre combinés avec un ou plusieurs mécanigmes
trangmetteurs. Les mécanismes transmetteurs peuvent étre différents.

article: Les termes et définitions relatifs a diverses sortes d'éléments de contact sont donnép de
.3.3.10 inclus.

Note] 28a7 |
23.3.Ta?2

Note 3 a l'article: Cette définition ne comprend pas les bobines et aimants de commande.

Les définitions suivantes se rapportent a un seul élément de contact d'un auxiliaire de
commande:

N
w
w

.3.31
élément de contact a simple coupure
élément de contact qui ouvre ou ferme le chemin conducteur de son circuit en un seul point

Note 1 a I'article: Voir Figures 4 a) et 4 c).
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2.3.3.2

élément de contact a double coupure

élément de contact qui ouvre ou ferme le chemin conducteur de son circuit en deux points
disposés en série

Note 1 a l'article: Voir Figures 4 b), 4 d) et 4 e).

2.3.3.3

élément de contact a fermeture

élément de contact normalement ouvert
élément de contact qui ferme un chemin conducteur quand on agit sur l'auxiliaire de
conjmande

2.33.4

élément de contact a ouverture
élément de contact normalement fermé
élément de contact qui ouvre un chemin conducteur quand on agit sur” l'auxiliaire| de
conmmande

238B.5

éléments de contact a deux directions
combinaison d'éléments de contact comprenant un élémentde contact de fermeture et un
élément de contact a ouverture

Notel 1 a I'article: Voir Figures 4 c), 4 d) et 4 e).

2.33.6

élément de contact de passage
élément de contact qui ouvre ou ferme un cifcuit pendant une partie de la course durant le
paspage de I'organe de commande d'une position a une autre

2.33.7
éléments de contact électriquement-séparés

éléments de contact appartenant.a@ un méme auxiliaire de commande, néanmoins isolés| les
uns|des autres de maniere gu'ils puissent étre reliés a des circuits électriquement séparés,
qui peuvent étre de méme polarité ou de polarité opposée

[SOURCE: IEC 60050-441:1984, 441-15-24, modifiée — complétée par la mention de la
polarité]

2.33.8

élément de‘contact a action brusque indépendante
élément_descontact d'un appareil automatique ou & commande manuelle dont la vitessg de
déplacement des contacts est pratiquement indépendante de la vitesse du mécanigsme
transmietteur

2.3.3.9

élément de contact a action dépendante

élément de contact d'un appareil de commande automatique ou a commande manuelle dont
la vitesse du mouvement des contacts dépend de la vitesse du mouvement de l'organe de
commande

2.3.3.10

unité de contact

élément de contact ou combinaison d'éléments de contact qui peuvent étre combinés avec
des unités semblables manceuvrées par un mécanisme transmetteur commun
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2.3.4

bouton

extrémité extérieure de I'organe de commande d'un bouton-poussoir, a laquelle est appliqué
I'effort de commande

2.3.4.1

bouton affleurant

bouton qui, dans sa position initiale, est sensiblement au niveau de la surface fixe
avoisinante et se trouve au-dessous de cette surface quand il est actionné

23472

bouton en retrait
bouton qui se trouve au-dessous de la surface fixe avoisinante aussi bien dans sa.position
initinle que quand il est actionné

2.34.3

boyton dépassant
boufon qui forme une protubérance au-dessus des surfaces fixes voisines’aussi bien dang sa
position initiale que lorsqu'il est actionné

234.4
bouton coup de poing
bouton dont la partie en protubérance a un diamétre élargi

2.3)5
még¢anisme de maintien en position
<commutateur rotatif> partie du mécanismel transmetteur qui maintient I'organe| de
commande et/ou les éléments de contact dans<leur position

Notel 1 a I'article: D’autres dispositifs (par exemple un bouton-poussoir avec deux positions, ou un prrét
d’urdence) peuvent disposer de la méme fonction

2.3)6
butge
dispositif limitant le déplacement-d'une pieéce mobile

Notel 1 a l'article:  Une butée peut exercer son action soit sur I'organe de commande soit sur I'élément de confact.
24 Manceuvre des auxiliaires de commande
241 Manceuvre des contacteurs auxiliaires

2411
temporisation e
<élgment/de contact> temporisation dans le fonctionnement d'un élément de contact ¢'un
confaetéur auxiliaire a la suite de la mise sous tension de la bobine de I'électro-aimant d¢ ce
contacteur auxiliaire

EXEMPLE: Temporisation de fermeture de contacts a fermeture.

Note 1 a l'article: Les expressions «temporisation e» et «temporisation d» peuvent étre appliquées a n'importe
quelle sorte d'éléments de contact (voir 2.3.3).

2.4.1.2

temporisation d

<élément de contact> temporisation dans le fonctionnement d'un élément de contact d'un
contacteur auxiliaire a la suite de la mise hors tension de la bobine de I'électro-aimant de ce
contacteur auxiliaire

EXEMPLE: Temporisation d'ouverture de contacts a fermeture.
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Note 1 a l'article: Les expressions «temporisation e» et «temporisation d» peuvent étre appliquées a n'importe
quelle sorte d'éléments de contact (voir 2.3.3).

2413

temporisation fixe

<élément de contact> temporisation dans le fonctionnement d'un élément de contact d'un
contacteur auxiliaire, dont la valeur n'est pas prévue pour étre réglée

241.4

temporisation réglable
<élément de contact> temporisation dans le fonctionnement d'un élément de contact d'un
confacteur auxiliaire, qui est prevue pour etre reglee a diiferenies valeurs apres rinstafation
du ¢ontacteur auxiliaire

24p Manceuvre des auxiliaires automatiques de commande

24p1

grapdeur d'action
gramdeur physique dont la valeur provoque le fonctionnement ou le ngn-fonctionnement ¢'un
aux|liaire automatique de commande

24p.2

valeur de fonctionnement
valgur de la grandeur d'action suffisante pour provoquerte”fonctionnement d'un auxilipire
aut¢matique de commande

2423

valeur de retour
valgur de la grandeur d'action qui doit étre attéinte a nouveau pour provoquer le retour & sa
posjtion de repos d'un auxiliaire automatigie de commande qui se trouve en position de
fongtionnement

2.42.4
valeur différentielle
diff¢rence entre la valeur de fonctionnement et la valeur de retour

2483 Manceuvre des commutateurs rotatifs

2431

posjition définie (d'un commutateur rotatif)
posjtion dans laguelle le mécanisme de mise en position pousse le commutateur rotatif gt I'y
maiptient tant’/que le moment de commande ne dépasse pas une certaine valeur

2.43.2
positionde repos

2.4.33

position transitoire

position (définie) dans laquelle le mécanisme de mise en position produit une variation
importante intentionnelle dans le moment de commande, mais dans laquelle I'organe de
commande ne peut rester par lui-méme

2434

position de rappel

position (définie) d'un commutateur rotatif dans laquelle I'organe de commande est pressé
contre une butée et a partir de laquelle il reviendra a une position de repos par énergie
accumulée (par exemple: au moyen d'un ressort)
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Note 1 a l'article: Au cours de déplacement d'une position de rappel a la position de repos adjacente, le
commutateur rotatif peut passer par une ou plusieurs positions intermédiaires.

2.4.3.5

position d'accrochage

position de rappel dans laquelle le mécanisme de rappel est maintenu par un dispositif
d'accrochage

Note 1 a l'article: Le dispositif d'accrochage peut étre relaché a la main ou d'une autre fagon.

2.4.3.6
positien—verreuilée
posjtion (définie) dans laquelle un commutateur rotatif est maintenu par une action séparée

Notel 1 & I'article: Le verrouillage peut étre obtenu par rotation d'une clef, par action sur un levier, etec.

2.43.7

diagramme de fonctionnement
repfésentation de I'ordre prévu dans lequel les éléments de contact d'un-commutateur rotatif
fongtionnent lorsque ce commutateur est manceuvré

244 Manceuvre des auxiliaires de commande a commande’mécanique

2441

course d'approche de I'organe de commande
précourse de I'organe de commande
déplacement maximal de l'organe de commande ,qui ne produit aucun déplacement |des
éléments de contact

Notel 1 a l'article:  Voir Cote a de la Figure 2.

244.2

course résiduelle de I'organe de commande
surgourse de I'organe de commande
déplacement de I'organe de commande aprés que tous les contacts ont atteint leur position
de fermeture (d'ouverture)

244.3

liaison directe
liaigon entre I'organe-de*commande et I'élément de contact, excluant toute course d'apprdche
de lforgane de commande

24144

liaison dépendante
liaigon enire lI'organe de commande et I'élément de contact, telle que I'effort appliqué a
I'organede commande est directement transmis a I'élément de contact

2.4.45

liaison indépendante

liaison entre l'organe de commande et I'élément de contact, limitant I'effort transmis a
I'élément de contact

2446

effort initial minimal

moment initial minimal

valeur la plus faible de I'effort (ou du moment) provoquant le commencement de la course
d'approche de I'organe de commande
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2447

effort d'action minimal

moment d'action minimal

valeur minimale de I'effort (ou du moment) a appliquer a I'organe de commande pour que
tous les contacts atteignent leur position de fermeture (d'ouverture)

2448

course d'approche de I'élément de contact
précourse de I'élément de contact
déplacement relatif apparaissant dans I'élément de contact avant que les contacts se ferment
(S'O |\1rnnf)

Notel 1 a I'article:  Voir Cote b de la Figure 2.

2449

course résiduelle de I'élément de contact
surgourse de I'élément de contact
déplacement relatif apparaissant dans I'élément de contact aprés que les-contacts ont atfeint
la ppsition de fermeture (d'ouverture)

Notel 1 a I'article:  Voir Cote d de la Figure 2.

24410
temps de rebondissement
intZLvaIle de temps entre l'instant ou un circuit de contact se ferme ou s'ouvre pour la

premiére fois et I'instant ou un circuit de contact est définitivement fermé ou ouvert

[SOURCE: IEC 60050-444:2002, 444-05-04, modifiee — Figure 1 supprimée]

3 |Classification

3.1 Eléments de contact

Les|éléments de contact peuvent €tre classés comme suit:
a) [Catégories d'emploi (veir 4.4).

b) [Caractéristiques électriques assignées suivant les catégories d'emploi (voir Annexe A].
c) L'une des lettres(de formes suivantes (voir Figure 4):

Forme A = Elément de contact a fermeture a simple coupure;

)

) Forme{B-> Elément de contact a ouverture a simple coupure;

) Forme’C — Elément de contact a deux directions a simple coupure a trois bornes;
)

Forme X — Elément de contact a fermeture a double coupure;

6) Forme Z — Elément de contact a deux directions a double coupure a quatre bornes;

d) Autres types ne figurant pas en c).

NOTE 1 En ce qui concerne la Figure 4e), les deux parties mobiles de I'élément de contact sont électriquement
séparées (voir 2.3.3.7).

NOTE 2 On distingue les éléments de contact a deux directions a fermeture avant coupure (chevauchement)
pour lesquels les deux circuits sont simultanément fermés pendant une partie de la course des contacts mobiles
d'une position a l'autre, et les éléments de contact a deux directions a coupure avant fermeture (sans
chevauchement) pour lesquels les deux circuits sont simultanément ouverts pendant une partie de la course des
contacts mobiles d'une position a une autre. Sauf spécification contraire, les éléments de contact a deux
directions sont a coupure avant fermeture.
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3.2 Auxiliaires de commande

Les auxiliaires de commande peuvent étre classés en fonction de leur élément de contact et
de la nature de leur mécanisme de commande, par exemple boutons-poussoirs, forme X.

3.3 Appareils pour circuits de commande

Les appareils pour circuits de commande peuvent étre classés en fonction de leur auxiliaire
de commande et du matériel associé de commande de circuits, par exemple boutons-
poussoirs et voyants lumineux.

3.4 Eléments de commutation temporisée

On distingue suivant la maniére dont est réalisée la temporisation, par exemple temporisati
élegtrique, magnétique, mécanique ou pneumatique.

on

3.5 Montage des auxiliaires de commande

Le nontage des auxiliaires de commande peut étre classé en fonction des dimensiong du
trou de montage, par exemple D12, D16, D22, D30 (voir 6.3.1).

4 |Caractéristiques

4.1 Enumération des caractéristiques

411 Généralités

Il convient de préciser les caractéristiques desyappareils et des éléments de commutatt
pour circuits de commande dans les termes suivants lorsque ceux-ci s'appliquent:

on

e |e type de matériel (voir 4.2);
e |es valeurs assignées et les valeurs-limites des éléments de commutation (voir 4.3);
e |es catégories d'emploi des éléments de commutation (voir 4.4);

e |es caractéristiques dans:l€s'conditions de charge normales et anormales (voir 4.3.6).
412 Fonctionnementd'un auxiliaire de commande

Le principal emploi(djun auxiliaire de commande est la commutation de charges, comme
indigué au Tableau_1 pour les différentes catégories d'emploi.

D'alitres emplois, par exemple la commande de lampes a filament de tungsténe, celld de
petits moteurs, etc., ne sont pas traités en détail dans la présente norme mais ils $ont
mentionnés en 4.3.6.2.

4.1.2.1 Conditions normales d'emploi

L'emploi normal d'un auxiliaire de commande est de fermer, de maintenir fermés et d'ouvrir
des circuits conformément a la catégorie d'emploi donnée dans le Tableau 1. Consulter
également le Tableau 4.

4.1.2.2 Conditions anormales d'emploi

Des conditions anormales peuvent se produire, par exemple quand le circuit magnétique d'un
électro-aimant, bien que la bobine soit alimentée, ne s'est pas fermé. Consulter le Tableau 5.

Un auxiliaire de commande doit étre capable d'interrompre le courant correspondant a de
telles conditions d'emploi.
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4.2 Type de I'appareil pour circuits de commande ou de I'élément de commutation
4.2.1 Nature de I'appareil pour circuit de commande
La nature de I'appareil pour circuit de commande doit étre précisée:

e auxiliaires manuels de commandes, par exemple boutons-poussoirs, commutateurs
rotatifs, interrupteurs a pédale, etc.;

e auxiliaires électromagnétiques de commande, soit temporisés, soit instantanés, par
exemple contacteurs auxiliaires;

o AUXIAITES automatiques de CoMmIande, par eXempte detecteurs de pression a comntgcts,
Hétecteurs de température a contacts (thermostats), programmateurs, etc.;

e |nterrupteurs de position;

e matériel de commande associé, par exemple voyants lumineux, etc.
4.22 Nature des éléments de commutation
La nature des éléments de commutation doit étre précisée:

e fontacts auxiliaires d'un appareil de connexion (par exemple contacteur, disjoncteur, gtc.)
Nui ne sont pas prévus pour étre utilisés exclusivement avec 1a bobine de ces appareils;

e rontacts de verrouillage de portes d'enveloppes;
e fontacts de circuits de commande d'interrupteurs rotatifs;

e fontacts de circuits de commande de relais de surcharge.
4.23 Nombre de pdles

La mombre de pbles doit étre précisé.

4.24 Nature du courant

La pature du courant doit étre précisee:
Codrant alternatif ou courant:.continu.

4.2)5 Milieu de coupure

Le milieu de coupure doit étre précisé:
Air,|huile, gaz{vide, etc.

4.216 Conditions de fonctionnement

4.2.6-+—Modedemanceuvre

Le mode de manceuvre doit étre précisé:
Manuelle, électromagnétique, pneumatique, électropneumatique.

4.2.6.2 Mode de commande
Le mode de commande doit étre précisé:

e automatique;
e non automatique;

e semi-automatique.
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4.3 Valeurs assignées et valeurs limites pour les éléments de commutation
4.3.1 Généralités
Les valeurs assignées relatives aux éléments de commutation des appareils pour circuits de

commande doivent étre fixées conformément de 4.3.2 a 4.3.6, mais il n'est pas nécessaire de
spécifier toutes les valeurs énumérées.

4.3.2 Tensions assignées (d'un élément de commutation)

4.3.21 Généralités

Un |élément de commutation est défini par les tensions assignées données de 4.3:2)2 a
4.3p.4.

4.32.2 Tension assignée d'emploi (U,)

Le paragraphe 4.3.1.1 de I'lEC 60947-1:2007 est applicable avec les compléments suivants:

Pour des circuits triphasés, U, est exprimée en valeur efficace de la.tension entre phases

NOTE Un méme élément de commutation peut étre caractérisé par plusieurs combinaisons de valeurs assighées
de tgnsion d'emploi et de courant d'emploi.

Les| auxiliaires de commande objet de la présente normé ne sont pas normalement prdvus
pour étre utilisés a de trés basses tensions et ils peuvent ne pas étre appropriés a un tel
usape. Il est donc recommandé de demander l'avisydu constructeur, lorsqu'il s'agit dfune
utilipation a une faible valeur de la tension d'emploi, par exemple en dessous de 10D V,
altefnatif ou continu.

4.32.3 Tension assignée d'isolement (U;)

Le paragraphe 4.3.1.2 de I'lEC 60947-?;2007 est applicable.

4.32.4 Tension assignée de‘tenue aux chocs (Ujp,,)

Le paragraphe 4.3.1.3 de I/EC60947-1:2007 est applicable.

4.33 Courants

Un glément de commutation est caractérisé par les courants donnés de 4.3.3.1 a2 4.3.3.3.

4.33.1 Courant thermique conventionnel a l'air libre (/)

Le paragraphe 4.3.2.1 de I'lEC 60947-1:2007 est applicable.

4.3.3.2 Courant thermique conventionnel sous enveloppe (/i)

Le paragraphe 4.3.2.2 de I'lEC 60947-1:2007 est applicable.

4.3.3.3 Courant assigné d'emploi (/,)

Le premier alinéa de 4.3.2.3 de I'lEC 60947-1:2007 est applicable.

4.3.4 Fréquence assignée

Le paragraphe 4.3.3 de I'lEC 60947-1:2007 est applicable.
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4.3.5 Disponible
4.3.6 Caractéristiques en conditions normales et anormales de charge

4.3.6.1 Pouvoirs assignés de fermeture et de coupure et comportement des
éléments de commutation dans des conditions normales

Un élément de commutation doit satisfaire aux exigences contenues dans le Tablea
correspondant a la catégorie d'emploi qui lui est attribuée et aux exigences corresponda
sa tension assignée d'emploi.

u4
nt a

NOT] Il n'est pas necessaire de preciser separement un pouvoir de fermeture et un pouvoir de coupure
élément de commutation pour lequel une catégorie d'emploi a été attribuée.

Un [élément de commutation congu pour la commande de petits moteurs et de fampe

filament de tungsténe doit avoir une catégorie d'emploi assignée en accord avec\'HEC 609
4-1 |et satisfaire aux exigences correspondantes de cette publication.

4.36.2 Pouvoirs de fermeture et de coupure dans des conditions)anormales

Un glément de commutation doit satisfaire aux exigences du Tableat 5 correspondant
catégorie d'emploi qui lui est attribuée.

Un exemple de condition anormale d'emploi correspond au cas ou'électro-aimant ne fonctionne pas
diéments de commutation doivent couper le courant d'établissement.

4.3[7 Caractéristiques de court-circuit
4.37.1 Courant assigné de court-circuit conditionnel

Le paragraphe 4.3.6.4 de I'lEC 60947-1:2007_est applicable.

4.4 Catégories d'emploi des éléments de commutation

a un

s a
47-

A la

bt ou

Les|catégories d'emploi mentionnées au Tableau 1 sont considérées comme normales. Tout
autre type d'emploi doit faire I'objét d'un accord entre le constructeur et I'utilisateur, maisg les
infoymations données dans lesi-catalogues ou les devis du constructeur peuvent tenir |lieu
d'un tel accord.
Tableau«l\~ Catégories d'emploi des éléments de commutation
Natpre du courant| ‘Catégorie Applications caractéristiques
Courant alternatif) \[AC-12 Commande de charges ohmiques et de charges statiques isolées par
photocoupleur

AC-13 Commande de charges statiques isolées par transformateur

AC-14 Commande de faibles charges électromagnétiques d'électro-aimants (< 72 VA)

AT-T5 Commande de charges eleciromagnetiques delectro-aimants (> 72 VA)
Courant continu DC-12 Commande de charges ohmiques et de charges statiques isolées par

photocoupleur

DC-13 Commande d'électro-aimants

DC-14 Commande d'électro-aimants ayant des résistances d'économie
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Disponible
Disponible
Disponible
Disponible

Disponible

410 Séparation électrique des éléments de contact

016

Le
conm
sép

4.11

Les
unif]
con
(ou

La
I'un

Le

sup
min
que

constructeur doit préciser si les éléments de contact d'un appareil pour cireuif

arés doivent étre présumés de polarité opposée, sauf indication contraire du fabricant.

Grandeurs d'action des auxiliaires automatiques de commande

brmes croissantes et normales décroissantes de la grandeur d'action. Sauf spécific
raire, la vitesse de changement doit étre réguliere et telle que laywaleur de fonctionne
de retour) soit atteinte en 10 s au moins.

aleur de fonctionnement et celle de retour peuvent étretoutes deux des valeurs fixes|

cas échéant, le constructeur doit indiquer une valeur de tenue, soit une valeur maxin

male inférieure au réglage le plus bas de la_valeur de retour. Une valeur de tenue impl
l'auxiliaire automatique de commande."ne subit aucun dommage et que

carqctéristiques ne sont pas modifiées.

4.17

Les
régl
pou
Un

sép

5

5.1

auxiliaires automatiques dexcommande ayant deux éléments de contact ou plus,
ables séparément, peuventlavoir des valeurs de fonctionnement et de retour différe
I chaque élément de contact.

auxiliaire automatique de commande ayant deux éléments de contact ou plus, ré
arément, est considéré comme une combinaison d'auxiliaires automatiques de comman

Informations sur le matériel

Nature des informations

valeurs de fonctionnement et de retour doivent étre déterminéesi~d'aprés les valiurs

b d'elles, ou les deux peuvent étre réglables (ou la valeur différentielle peut étre réglablg).

Auxiliaires automatiques de.commande ayant deux éléments de contact ou pluls

de

mande sont électriquement séparés ou non (voir 2.3.3.7). Les éléments de, contact

tion
ent

ou

~

nale

brieure a celle du réglage le plus haut de la“valeur de fonctionnement, soit une valeur

que
ses

non
htes

jlés
He.

Les

nfaormatione-cinvantac daivant Atra daonndac nar la caonctriictarr:
OO S-Sty ite S—-ao e Ht—e -G oHte 8 5—pa—Te-co RSttt vt

Identification

Nom du constructeur ou marque de fabrique.

Désignation du type ou numéro de série permettant d'obtenir les renseignements relati
I'élément de commutation (ou a l'auxiliaire de commande complet) auprés du construc
ou d'aprés son catalogue ou d'aprés I'Annexe A.

IEC 60947-5-1 si le constructeur déclare la conformité a la présente norme.

Valeurs assignées et emplois fondamentaux

d) Tensions assignées d'emploi (voir 4.3.2.2).

fs a
teur


https://iecnorm.com/api/?name=8ca25be506dbf9ae22266fff6288932b

IEC 60947-5-1:2016 © IEC 2016 - 137 -

e) Catégorie d'emploi et courants assignés d'emploi aux tensions assignées d'emploi de
I'appareil pour circuits de commande.

f) Tension assignée d'isolement (voir 4.3.2.3).
g) Tension assignée de tenue aux chocs (voir 4.3.2.4).
h) Disponible.

i) Code IP, dans le cas d'un appareil pour circuit de commande sous enveloppe (voir 5.1 et
Annexe C de I'lEC 60947-1:2007/AMD1:2010).

i) Degré de pollution (voir 6.1.3.2).

k T 4 ] H ] 2| tAriat: i 4 A ~H if 2| + t'
rType C©L VvAITUTO TITAATTTIAICO UL o LATAdULUTIOULIYUT O doolylivTo UT o UlopUoItiTo UT PYTULLY |On

contre les courts-circuits (voir 8.3.4.3).

I) [ourant de court-circuit conditionnel.

m) Aptitude au sectionnement, le cas échéant, avec le symbole S00288 de I'lEC 60617.
) [Indication des éléments de contact de méme polarité.

o) Longueur d'isolant a enlever avant d'insérer le conducteur dans la borne«

) Pour les bornes sans vis non universelles:

s" ou "sol" pour les bornes déclarées comme étant destinéeslaux conducteurs rigiges-
solides;

- "r" pour les bornes déclarées comme étant destinées’aux conducteurs rigides (sol|des
et toronnés);

- "f" pour les bornes déclarées comme étant destinées aux conducteurs flexibles.
5.2 Marquage

5.2/ Généralités

Le marquage des informations figurant ‘en” a) et b) de 5.1 est obligatoire sur la pldque

sigrjalétique de l'appareil pour circuitstde commande, de maniére a pouvoir obtenir |[des
informations complétes auprés du constructeur.

Le marquage des informations.données en n) du 5.1 doit figurer sur la plaque signalétique de
I'appareil pour circuits de commande afin d'assurer le bon cablage de l'installation.

Les|marques doivent étre indélébiles et facilement lisibles et ne doivent pas étre apposées|sur
des|vis ou des rondelles'amovibles.

Lorgqu'il y a suffisamment de place, les informations figurant en ¢) a m) et en 0) du 5.1 doiyent
figufer sur la{plaque signalétique ou sur l'appareil pour circuits de commande ou par défaut
danp les documents publiés par le fabricant.

L'in
ou,

areil
les

5.2.2 Identification et marquage des bornes

Le Paragraphe 7.1.8.4 de I'lEC 60947-1:2007 s'applique, avec les exigences additionnelles
identifiées dans ’Annexe M.

5.2.3 Repéres de fonction

Les organes de commande peuvent étre repérés par des symboles gravés. Si un bouton d'arrét
porte un symbole gravé ou marqué sur I'organe de commande, ce symbole doit étre un cercle
ou un ovale (signifiant la valeur zéro). Les symboles cercle ou ovale ne doivent étre utilisés
que pour les boutons d'arrét.
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Des lettres et des mots peuvent étre utilisés quand I'espace est suffisant pour fournir une
identification précise. Dans tous les autres cas, le repére nécessaire a l'identification du
bouton sera placé sur une plaquette fixée autour de chaque organe de commande ou située
tout a coté de lui.

Les symboles doivent étre conformes a I'lEC 60417.

5.2.4 Arrét d'urgence

La forme et la couleur de I'organe de commande, la couleur de la surface située a l'arriere et

Ia GH wraoction A daviarronildaaae _dac annaraile A'arerAt A e nsnon A aonnrashoanns A sang ue
HeetHer—eat uvvulluullluuv SCo—opPpParcTo— ot ot oo gttt T CTro o ge— e Tt

doiyent étre conformes au 4.2 de I'lEC 60947-5-5:1997/AMD2:2016.

5.25 Diagramme de fonctionnement
5.25.1 Généralités

Etapt donné que les commutateurs rotatifs peuvent avoir un grand{(-fombre d'élémeénts
de ¢ontact et un grand nombre de positions de lI'organe de commande, ‘il est nécessaire |que
le cpnstructeur indique la relation entre les positions de l'organe“de commande et|les
posj|tions correspondantes des éléments de contact.

Il gst recommandé que cette relation soit donnée sous forme d'un diagramme| de
fongtionnement dont la Figure 1 donne des exemples accémpagnés de notes explicatives,

5.2/5.2 Indication de la position et position_de) contact

Le paragraphe 7.1.6.1 de I'lEC 60947-1:2007/AMD1:2010 s'applique avec I’addition suivante:

L'inflication de la position doit étre nettej’le texte ou les symboles associés doivent Etre
indglébiles et facilement lisibles.

5.2/5.3 Marques des bornes-pour les diagrammes de fonctionnement

Les|marques des bornes doivent étre clairement identifiables compte tenu du diagramme de
fongtionnement. Voir aussi/’Annexe M.

5.26 Indication_de.la temporisation

Pour les contacteurs auxiliaires temporisés, le marquage doit indiquer la valeur de la
temporisation dans le cas d'une temporisation fixe et le domaine de temporisation dang le
cas|d'une temporisation réglable.

Dans Je.cas de plusieurs éléments de contact temporisés, I'écart de temps relatif entrg le
fongtionhement de chaque élément de contact et de celui qui le suit peut étre indiqué pour
les ETEMeNts de contact qui sulvent la premiere temporisation.

Si plusieurs éléments de contact ont des temporisations réglables, on doit indiquer si elles
sont réglables individuellement ou non.

Le constructeur doit indiquer, pour chaque élément de contact temporisé, les caractéristiques
du retard selon 2.4.1.1 ou 2.4.1.2.

5.3 Instructions d'installation, de fonctionnement et d'entretien

Le paragraphe 5.3 de I'lEC 60947-1:2007/AMD1:2010/AMD2:2014 est applicable.
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Informations complémentaires

Les informations complémentaires nécessaires pour certains types d'appareils pour circuits
de commande doivent étre présentées conformément aux régles correspondantes des
Annexes J et K.

Ces informations complémentaires doivent étre fournies par le constructeur et peuvent étre
présentées sous la forme d'un schéma de cablage ou figurer dans les instructions d'emploi
fournies avec l'appareil pour circuits de commande.

6

L'Afticle
conjpléments suivants:

6.1.8.2

Salyf spécification contraire du constructeur, un appareil pour circlits de commande

pré

Toutefois,

env

6.3.

Les
circ

Les

Conditions normales de service, de montage et de transport

6 de [I'IEC 60947-1:2007/AMD1:2010/AMD2:2014 est applicable,. avec

Degré de pollution

u pour étre installé dans les conditions d'environnement duv‘degré de pollutiorn
d'autres degrés de pollution peuvent s'appliquer’yen fonction du mi
ronnement.

1 Montage des appareils fixés en un seul trou

boutons-poussoirs et voyants lumineux fixés en.tin seul trou sont placés dans un
Lilaire du support, comportant éventuellement uh legement rectangulaire pour un ergot

cotes sont indiquées dans le Tableau 2.

Tableau 2 — Diamétre du trou de fixation
et cotes dullogement éventuel d'ergot

les

est

cro-

trou

r max '=)0,8 mm

Diameétre du trou de | Logement éventuel d'engot
Taille fixation, d Hauteur, h Largeur,b
mm mm mm
+0,5 +0,5 +0,2
D30 305, 330 48
+0,4 +0,4 +0,2)
D22 223 241, 32,
+0,2 +0,2 +0,2
D16 16,20 17,90 1,70
+0,2 +0,2 +0,2
D12 1214 138 179

6.3.1.1

Position du logement éventuel d'ergot

La position normalisée du logement d'ergot est en haut (12 heures), elle est associée avec la
dimension b du Tableau 3.

6.3.1.2

Epaisseur de serrage

L'appareil, muni ou non du joint d'étanchéité prévu par le constructeur, doit pouvoir étre
monté sur un support de toute épaisseur comprise entre 1 mm et 6 mm, au besoin a l'aide
d'une ou de plusieurs pieces d'assemblage fournies a cet effet.

NOTE Le joint d'étanchéité n'est pas normalisé.
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1.3 Groupement des appareils

016

Lorsque plusieurs appareils de la taille donnée en 6.3.1 sont montés en rangées sur un
panneau, les entraxes a dans une méme rangée et les distances b entre les lignes médianes
des rangées ne doivent pas, sauf indication contraire du constructeur, étre inférieurs aux
valeurs données au Tableau 3.

Tableau 3 — Distances minimales préférentielles
entre les centres des trous de fixation

Les

Ces

app
de
d'is

NOT]
susg

cellg

7

7.1

7.1.

Le paragraphe 7.1 dedJEC 60947-1:2007/AMD1:2010/AMD2:2014 s'applique sauf pour 7.[1.
B3, 7.1.7,7.1.9 et(7)1.13 avec les additions suivantes:

71

7.1

7.1.

2 Matériaux

Taille a b
mm mm

D30 50 65
D22 30 50
D16 25 25
D12 20 20

distances a et b peuvent étre interverties.

valeurs ont pour but de servir de guide a I'évolution du¢/matériel; cependant, lorsque
areils de construction différente doivent étre montés ensé€mble, il appartient a I'utilisa

des
teur

vérifier la compatibilité de ces appareils et de, slassurer du respect des distarces

blement et des lignes de fuite une fois les appareils(installés et raccordés.

E  Suivant les détails de conception, les raccordements, les étiquettes, etc., certains appareils

sont

eptibles d'étre montés a des distances inférieures¢a. celles données au Tableau 3 selon les indicationjs du
consftructeur des appareils. D'autre part, certains types-d'appareils peuvent exiger des distances plus grandeq que

s données au Tableau 3.
Dispositions relatives a la construction et au fonctionnement

Dispositions constructives

1 Généralités

2.1 Exigences générales relatives aux matériaux

Le ;faragraphe 7.1.2.1 de I'lEC 60947-1:2007/AMD1:2010 s'applique avec I'ajout suivant:

L'attention doit étre spécialement attirée sur les qualités de résistance a I'humidité et sur la
nécessité de protéger certains isolants contre I'humidité.

Le paragraphe 7.1.2.2 de la présente norme s’applique en remplacement du 7.1.2.2 de
I''EC 60947-1:2007/AMD1:2010/AMD2:2014.

7.1.

2.2 Essais au fil incandescent

L'aptitude a I'utilisation des matériaux se vérifie par:

a)

la mise a I'essai de I'appareil; ou

b) la mise a I'essai de parties prélevées sur I'appareil; ou
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c) la mise a l'essai de toute partie d'un matériau identique présentant une épaisseur
représentative; ou

d) la communication d'informations provenant du fournisseur du matériau isolant et
satisfaisant aux exigences de I'lEC 60695-2-12.

L'aptitude a I'utilisation doit étre déterminée suivant la résistance a la chaleur anormale et au
feu. Le fabricant doit indiquer quelles méthodes — parmi a), b), c) et d) — doivent étre
utilisées.

Si un matériau identique présentant des sections représentatives a déja satisfait aux
AD

1 ol JL | + | Q.0 4 | MO o047 4. 0007 /AN o040 H | 1 4
exigenctes— e U eSS eSSatsS— au— oz T Oc T IEC oUI47 - ZU07TTANID T ZUTU I 1restpas

nécessaire de répéter ces essais.

Les|essais de matériel doivent étre effectués conformément a I'essai au fil incandescent|des
prodluits finis de I'lEC 60695-2-10 et de I'|EC 60695-2-11.

Les| essais doivent se faire conformément au 8.2.1.1.1 de I'lEC 60947-1:2007/AMD1:20010
aux|conditions visées au Tableau 6.

NOTE Pour les petites parties et les parties dont la masse est inférieutexd 2 g, comme spécifié Hans
I''EC 60695-2-11, aucun autre essai n'est exigé.

712.3 Essai basé sur la catégorie d'inflammabilité

Le paragraphe 7.1.2.3 de I'lEC 60947-1:2007/AMD1:2010-5'applique.

718 Parties transportant le courant et leurs connexions

Les| parties transportant le courant doivent avoir la résistance mécanique et le couran{ de
régime nécessaires a l'usage duquel elles.soht destinées.

Pour les connexions électriques, auctne pression des contacts ne doit étre transmise|par
des| matériaux isolants autres que laimatiére céramique ou autres matériaux présentant |des
caractéristiques au moins équivalentes, a moins que les parties métalliques ne possédent
une| élasticité suffisante pour compenser tout rétrécissement ou fléchissement éventue| du
matgriau isolant.

7.1.4 Distances d'isolement et lignes de fuite

Le paragraphe 7.1.4)de la CEl 60947-1:2007/AMD2:2014 s'applique.

7.15.3 Effort (ou moment) de commande

L'effort (our le moment) nécessaire pour actionner I'organe de commande doit étre compalible
avep.fusage prévu. On prendra en considération la taille de I'organe de commande, le type
de 'aavunlannaea 10 Ay o nannaoas A H ~ LH H 1

& otve—autou+r—-d aHatio Hsage—agduel

7.1.5.4 Limitation de la rotation (d'un commutateur rotatif)

Si les organes de commande utilisés ont un mouvement limité ou unidirectionnel, ils doivent
étre munis de moyens robustes de limitation capables de supporter cinqg fois le moment
maximal de commande réel.

7.1.5.5 Arrét d'urgence

L'organe de commande doit, de préférence, étre accroché en position actionnée, le contact
de commande étant ouvert. Cet accrochage doit étre relaché par une action distincte, par
exemple une traction, une rotation ou I'emploi d'une clef.
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NOTE Des exigences supplémentaires pour les appareils d’arrét d’'urgence a accrochage sont données dans
I'lEC 60947-5-5.

71.7 Dispositions relatives aux auxiliaires de commande aptes au sectionnement

Un auxiliaire de commande apte au sectionnement doit étre a commande manuelle avec
manoeuvre positive d'ouverture (voir Annexe K) et assurer, en position d'ouverture, la
fonction de sectionnement (voir 2.1.19 et 7.1.7 de I'"EC 60947-
1:2007/AMD1:2010/AMD2:2014).

La position d'ouverture d'un auxiliaire de commande apte au sectionnement doit étre une
posjtiomdanstaquette—cetui-ci peutdemeurertorsque—aucumeffortde—commmande et est

appliqué.

Afinl d'empécher la refermeture inopinée, la manceuvre des auxiliaires de commande aptes
au pectionnement doit pouvoir étre empéchée lorsque les éléments de contact sont en
posjtion d'ouverture. Cela peut étre réalisé par un cadenas ou un verrou.ne pouvant gtre
reldché que par un outil spécial ou une clef.

718 Bornes

Les|exigences de ce paragraphe doivent étre vérifiées au moyen-des essais visés en 8(2.4
de |p présente norme.

71014 Appareils de classe Il pour circuit de commande

Ceq appareils ne doivent pas étre munis de dispositifs de protection de mise a la terre (voir
I'EC 61140).

Pour les appareils de classe |l pour circuit,de commande isolés par encapsulation, |voir
I'Anhexe F.

71,15 Exigences pour les appareils pour circuit de commande avec cable faisant
partie intégrante de I'appareil

Voitt I'Annexe G.

7.2 Dispositions relatives au fonctionnement

Les| paragraphes~72.1.1 et 7.2.2 de I'lEC 60947-1:2007/AMD1:2010/AMD2:2014 sont
applicables avecies’compléments suivants:

7.2(1.2 Limites de fonctionnement des contacteurs auxiliaires

Uy
Q-

Les| limites de fonctionnement des contacteurs auxiliaires doivent étre conforme
I'"EC60947-4-1.

7.2.3 Propriétés diélectriques

Le paragraphe 7.2.3 de I'lEC 60947-1:2007/AMD1:2010/AMD2:2014 est applicable avec le
complément suivant.

Pour les appareils de Classe Il pour circuit de commande isolés par encapsulation, voir
I'Annexe F.
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7.2.4 Aptitude a I'établissement et a la coupure dans les conditions normales et
anormales de charge

7.2.4.1 Pouvoirs de fermeture et de coupure
a) Pouvoirs de fermeture et de coupure en conditions normales

Les éléments de commutation doivent pouvoir établir et couper sans défaillance les
courants, conformément au Tableau 4, pour les catégories d'emploi et le nombre de
cycles de manceuvres indiqués, dans les conditions spécifiées en 8.3.3.5.3.

NOTE Aux Etats-Unis d'Amérique et au Canada, il est établi que les éléments de commutation sont en mesure
d’étahlir et de couper sans défaillance des courants dans les conditions indiquées pour les caractéristiques
élecfriques basées sur les catégories d'emploi (par exemple, A600) visées au Tableau A.1 de I'Annexe A. V¢ir la
réglgmentation fédérale et les normes de produit.

b) |Pouvoirs de fermeture et de coupure en conditions anormales

| es éléments de commutation doivent pouvoir établir et couper sans dé€faillance]|les
courants dans les conditions visées en 8.3.3.5.4 et précisées au Tableau 5, pour|les
catégories d'emploi exigées et le nombre de cycles de manceuvres spécifiés au Tableau
5.

7.2,4.2 Disponible
7.24.3 Durabilité
Le | paragraphe 7.2.4.3 de I'lEC 60947-1:2007/AMD1:20140 est applicable avec |les

conjpléments suivants:
a) Durabilité mécanique
| a durabilité mécanique d'un appareil paeur*circuits de commande est vérifiée| si
nécessaire, par un essai spécial effectué asa discrétion du constructeur. Les instructions
pour effectuer cet essai figurent en Annexe C.
b) [urabilité électrique

| a durabilité électrique d'un appareil pour circuits de commande est vérifiée| si
hécessaire, par un essai spécial-effectué a la discrétion du constructeur. Les instructions
bour effectuer cet essai figurent’en Annexe C.

7.25 Courant de court-circuit conditionnel

Les|éléments de commutation doivent pouvoir supporter les contraintes occasionnées pai les

coufants de court-circuit dans les conditions spécifiées en 8.3.4.

7.26 Vacant

7.247 Exigences supplémentaires pour les auxiliaires de commande aptes au
sectionnement

Les|auXiliaires de commande aptes au sectionnement doivent étre essayés conformément a
8.3.3.4 de I'EC 60947-1:2007/AMD1:2010/AMD2:2014 avec une tension d'essai de valeur
spécifiée au Tableau 14 de I'lEC 60947-1:2007 correspondant a la valeur de tension
assignée de tenue aux chocs Uy, déclarée par le constructeur.

Les autres exigences supplémentaires applicables a de tels auxiliaires de commande sont a
I'étude.

7.2.8 Temps de récupération maximum aprés défaillance

Pour le matériel comprenant des circuits électroniques, le temps de récupération maximum
aprés défaillance et la méthode de mesure doivent étre indiqués par le fabricant.
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7.3 Compatibilité électromagnétique (CEM)
7.3.1 Généralités

Le paragraphe 7.3.1 de I'lEC 60947-1:2007/AMD1:2010 s'applique avec les ajouts suivants:

L'appareil pour circuits de commande a soumettre a I'essai doit avoir tous les détails de
conception essentiels du type qu'il représente et doit étre dans un état propre et neuf.

Les essais de CEM doivent étre effectués a la tension assignée d'emploi U, ou, si la tension

assignée-d'emploiest donnée-sous-forme-de plage 3 une tension-représentantla-condition la
T ™ e g

plug défavorable.

L'entretien ou le remplacement de certaines parties durant ou aprés un cycle d'essai n'est

pas|autorisé.

En pénéral, deux environnements A et B sont définis. Les produits couverts par la présente
norme sont prévus pour une utilisation dans un environnement A.

Les| contacteurs auxiliaires intégrant des circuits électroniques”’ doivent satisfaire [aux
exigences du 8.3.2.2 de I'lEC 60947-4-1:2009.

7.32 Immunité
7.32.1 Matériel n'intégrant pas de circuits électroniques

Le paragraphe 7.3.2.1 de I'lEC 60947-1:2007 s'applique.

7.32.2 Matériel intégrant des circuits’électroniques

Le paragraphe 7.3.2.2 de I'lEC 60947-1:2007/AMD1:2010 s'applique.
Les|essais doivent étre réalisés conformément au 8.4.

7.32.3 Critéres d'acceptation

Au Tableau 7 figurent les critéres d'acceptation.

7.32.4 Déchanges électrostatiques

Les|exigences)sont précisées dans I'lEC 61000-4-2 et le Tableau 8.

7.32.5 Champs électromagnétiques rayonnés aux fréquences radioélectriques

Leslexigences sont précisées dans I'lEC 61000-4-3 et |le Tableau 8

Si la direction correspondant au cas le plus défavorable est connue, alors I'essai est effectué
seulement dans cette direction. Dans le cas contraire, le champ électromagnétique doit étre
dirigé vers I'appareil en essai selon trois directions mutuellement perpendiculaires.

7.3.2.6 Transitoires électriques rapides en salves

Les exigences sont précisées dans I'lEC 61000-4-4 et le Tableau 8.

7.3.2.7 Ondes de choc

Les exigences sont précisées dans I'lEC 61000-4-5 et le Tableau 8.
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7.3.2.8 Perturbations conduites, induites par les champs radioélectriques

Les exigences sont précisées dans I'lEC 61000-4-6 et le Tableau 8.

7.3.2.9 Champs magnétiques a la fréquence du réseau

Les exigences sont précisées dans I'lEC 61000-4-8 et le Tableau 8.

7.3.2.10 Creux de tension et interruptions

Les exigences sont précisées dans I'EC 61000-4-11 et |le Tableau 8

7.3.

Les|exigences sont précisées dans I'lEC 61000-4-13 et le Tableau 8.

7.38 Emission
7.3.3.1 Matériel n'intégrant pas de circuits électroniques

Le paragraphe 7.3.3.1 de I'lEC 60947-1:2007/AMD1:2010/AMD2;2014 s'applique.

7.33.2 Matériel intégrant des circuits électroniques
7.33.2.1 Limites des émissions en haute fréquence
Les| appareils pour circuits de commande comprenant des circuits électroniques peu

géngrer des perturbations électromagnétiques continues.

Ceg émissions ne doivent pas dépasserfdles limites données par la CISPR 11 g

I'en

commande et/ou auxiliaires contiennent des composants présentant des fréquences
commutation fondamentales supérieures a 9 kHz.

7.313.2.2 Limites des émissions en basse fréquence

Le paragraphe 7.3.3.2.2 de I'lEC 60947-1:2007/AMD1:2010 s'applique.

NOTE Ces exigences ne-s'appliquent pas aux appareils qui ne seront pas connectés au réseau électrique pu

7.3,

Chgque mesurfe doit étre réalisée dans des conditions définies et reproductibles.

La

Cepgendant, certaines modifications ou informations complémentaires nécessaireg

I'ap

2.11 Harmoniques du réseau

vironnement A. Ces essais doivent "étre réalisés uniquement lorsque les circuits

3.2.3 Conditions durant la mesure

Hescription des essais, méthodes et montages d'essai est indiqguée dans la CISPR

plication pratique des essais sont données dans la présente norme.

ent

our
de
de

blic.

Les appareils pour circuits de commandes destinés a étre alimentés par le réseau électrique
public, et entrant donc dans le domaine d'application de I'lEC 61000-3-2 et de I'lEC 61000-3-
3 pour ce qui concerne les émissions a basse fréquence, doivent aussi satisfaire aux
exigences de ces normes.
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Tableau 4 — Vérification des pouvoirs de fermeture et de coupure des éléments de
commutation dans les conditions normales correspondant aux catégories d'emploi

Catégorie Etablissement 2 Coupure 2 Durée Séquence, nombre et cadence
d'emploi minimale de des manceuvres
1, u/u, 1, u/u, passage
AC cos ¢ cos ¢ Cycles N° d'ordre d.e
(a 50 Hz
ou 60 Hz) L 2 3 4
AC-12 1 1 0,9 1 1 0,9 2
AC-13 2 1 0,65 1 1 0,65 2D
50 10 990 5,300
AC-14 6 1 0,3 1 1 0,3 2b
AC-15 10 1 0,3 1 1 0,3 2D
DC To,95 To,95 Temps
ms ms ms
DC-12 1 1 1 1 1 1 25
pC-13 1 1 6 x P 1 1 6 x P To 95 50 10 990 5 Q00
[ c ,
nC-14 10 1 15 1 1 15 250D
Iy Courant assigné d'emploi I} Courant & établir ou a couper
U, Tension assignée d'emploi U Tensign avant établissement
P =1U, x I, Energie absorbée en régime établi, en W T0’95 Temps) mis pour atteindre 95 % du couran{ en
regime établi
NOTE Voir 8.3.3.5.3 pour I'objectif de I'essai.
a  Pour les tolérances sur les grandeurs d'essai, voir 8§3:2:2.
b Lhacune des deux durées de passage du courant{pour l¢tablissement €1 POUT Icoupure) doit étre au moins égale
b 2 cycles (ou 25 ms en DC-14).
¢ lLa valeur "6 x P" résulte d'une relation empirique dont il s'avére qu'elle représente la plupart des chafges
magnétiques en courant continu jusqu'a_ unhe limite supérieure de P = 50 W, soit 6 x P = 300 ms. Les chalges
Hont la puissance absorbée est supérieure a 50 W sont présumées se composer de plus petites charges en
paralléle.
En conséquence, la valeur 300'ms doit constituer une limite supérieure quelle que soit la puissgnce
hbsorbée.
Pour les appareils de connexién a semi-conducteur, la valeur maximale de la constante de temps doit etre
b0 ms, soit T, o5 = 180 ms (3 x constante de temps).
d  Pour toutes les catégori€s d'emploi, la séquence d'essais doit étre dans I'ordre donné.
¢ |e taux pour I'essai doit étre le suivant:
Pour I'ordre“n®1: 6 cycles de manceuvres par minute, qui doivent étre effectués avec la tension d'essgi
augmeptee a U, x 1,1, le courant d'essai /, ayant été d'abord réglé avec la tension a U,.
Pour-l'ordre n°2: aussi rapidement que possible tout en assurant une fermeture et une ouverture
completes des contacts.
Polr I'ordre n°3: 60 cycles de manceuvres par minute.

Pour I'ordre n°4: 6 cycles de manceuvres par minute.
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Tableau 5 — Vérification des pouvoirs de fermeture et de coupure des éléments de
commutation dans les conditions anormales correspondant aux catégories d'emploi

Catégorie Etablissement 2 Coupure 2 Durée minimale Manceuvres

d’emploi de passage d'établissement et de
coupure
1, usu, 1, usu, Nombre Cadence
par
minute
AC cos ¢ cos ¢ Cycles
ta 50z
ou 60 Hz)

AC-12 - - - - - - - - -

AC-13 b 10 1,1 0,65 1,1 1,1 0,65 2c¢ 10 6

AC-14 6 1,1 0,7 6 1,1 0,7 2 10 6

AC-15 10 1,1 0,3 10 1,1 0,3 2 10 6

DC To,95 T0,95 Temps
ms ms ms

Oc-12 - - - - - - IS - -

Df-13d - - - - - - - - -

Oc-14 10 1,1 15 10 1,1 15 25¢ 10 6

Ig Courant assigné d'emploi 1 Courant a établir ou a couper
Ue | Tension assignée d'emploi u \Fension avant établissement

P =|Ug x I, Energie absorbée en régime établi, en W To,95 Temps mis pour atteindre 95 % du couran{ en

régime établi

NOTE La condition anormale consiste a simuler un électro-aimant bloqué en position ouverte. Voir 8.3.3.5.4

a  Pour les tolérances sur les grandeurs d'essai, Veir 8.3.2.2.

b Pour les appareils de connexion a semi-conducteur, il convient d'utiliser un dispositif de protection contre
surcharges spécifié par le fabricant pour vefifier les conditions anormales.

¢ [hacune des deux durées de passage. du courant (pour /,
b 2 cycles (ou 25 ms en DC-14).

d |'essai de DC-13 dans des coenditions anormales est couvert par I'essai dans des conditions normales.

établissement

et pour Icoupure

es

) doit étre au moins égale

Tableau 6 — Conditions d'essai pour I'essai au fil incandescent

Partie en essai

Condition d'essai

I'lE]

Pailtie ayant lne*masse inférieure a 2 g (voir 3.14 de
’L 60695-2-11:2014)

L'essai n'est pas nécessaire 2

3.1

deA'IEC 60695-2-11:2014

Partie constituant une petite partie conformément au

L'essai n'est pas nécessaire @

Partie maintenant en position des parties transportant

le courant

Essai au fil incandescent a la température de 750 °C

Toutes les autres parties

Essai au fil incandescent a la température de 650 °C

a

b

d’incendie est acceptable.

Il n'est pas nécessaire de réaliser d'autres essais.

La température du fil incandescent peut étre réduite a 550 °C s'il peut étre démontré que le risque résiduel
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Tableau 7 — Critéres d'acceptation

IEC 60947-5-1:2016 © IEC 2016

Point

Critére d’acceptation

(critéeres de performance au cours des essais)

A

B

Cc

Performance globale

Pas de changement
décelable de la
caractéristique de
fonctionnement.

Fonctionnement comme
prévu 2.

Dégradation temporaire
ou perte de performance
qui est autorécupérable °.

Dégradation temporaire
ou perte des
performances nécessitant
I'intervention d'un
opérateur ou la
réinitialisation du

svstama
Y

Fonctionnement des
comiposants d'affichage
et de signalisation

Pas de changement de
l'information affichée.

Seulement une légére
fluctuation de l'intensité
de la lumiére ou du son
de la source du signal
optique ou sonore, ou un
léger mouvement des
caracteres ou un léger
changement de fréquence
de la source du signal
sonore.

Changements
temporaires visibles ou
perte d'informations.

Signal optique ou sonore
non souhaité.

Arrét, perte permanente
de Il'affichage ou
mauvaise information.

Mode de fonctionnement
non autorisé.

Non ‘autorécupérable.

Forjctions de traitement
de |'information et de
détection

Communication non
perturbée et échange de
données vers des
appareils externes qui
restent dans la
spécification.

Communication
temporairement
perturbée, qui est
détectée et
autorécupérable.

Traitement erroné de
I'information.

Perte de données et/o
de l'information non
détectée.

Erreurs dans les
communications.

Non autorécupérable.

a8 |Le fabricant doit indiquer dans sa documentation la fréquence de fonctionnement et la bande passahnte

lorsque les fréquences radioélectriques conduites peuvent causer des dysfonctionnements.

Le temps de récupération aprés défaillance ne doit pas dépasser la durée maximale pouvant étre mesufée
lorsque l'appareil est mis en fonctionnement par mise sous tension aux bornes d'alimentation (temps|de
récupération maximum apres défajllance, voir 7.2.8).
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interruptions de tension

h

0 % pendant
250/300 cycles

0 % pendant
250/300 cycles

Tableau 8 — Essais d'immunité
Type de I’essai Norme de base Niveau d’essai exigé Critére
d’acceptation
Essai d'immunité aux IEC 61000-4-2 8 kV / décharge dans l'air Bk
décharges électromagnétiques ou
4 kV / décharge au contact
Essai d'immunité aux champs IEC 61000-4-3 10 V/m A
électromagnétiques rayonnés
aux fréquences
radioélectriques
80 MHz a 1 GHz
Esgai d'immunité aux champs IEC 61000-4-3 3 V/m A
éleftromagnétiques rayonnés
auy fréquences
radjoélectriques
1,4/GHz a 2 GHz
Esgai d'immunité aux champs IEC 61000-4-3 1V/m A
élegtromagnétiques rayonnés
auy fréquences
radjoélectriques
2 JHz a 2,7 GHz
Esgais d'immunité aux IEC 61000-4-4 2 kV / 5 KHzaux accés de Bk
trampsitoires électriques rapides puissance“
en palves (avec pince de .
colplage capacitive) 1‘kV /'S Ib<Hz aux acces de
signaux
Esgai d'immunité aux ondes de | IEC 61000-4-5 2 kV (phase-terre) B
chdc
(1,‘ /50 us — 8/20 HS) c 1kV (phase-phase)
Esgai d'immunité aux IEC 61000-4-6 10V A
perturbations conduites,
indlites par les champs
radjoélectriques
(15P kHz a 80 MHz)
Esgai d'immunité au champ IEC61000-4-8 30 A/m A
mapnétique a la fréquence du
réspau
Esgai d'immunité aux creux'de * | IEC 61000-4-11 Classe 2 & f Classe 3&f B k!
tenpion M
0 % pendant 0 % pendant
0,5 cycle 0,5 cycle
Classe 2 & Classe 3¢ B
0 % pendant 0 % pendant
1 cycle 1 cycle
Classe2® %9 | Classe3®h9 | C
709 pnnrlanf 409 pnnrlanf
25/30 cycles 10/12 cycles
70 % pendant
25/30 cycles
80 % pendant
250/300 cycles
Essai d'immunité aux IEC 61000-4-11 Classe 2% %9 | Classe 3¢9 | C

Immunité aux harmoniques du
réseau

IEC 61000-4-13

Pas d’exigences |
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