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Low-voltage switchgear and controlgear - Part 5-1: Control circuit

devices and switching elements - Electromechanical control circuit devices

Gl st B AFEERES LT E-H 1000434 0 BRI T CNS B -] 1030416
BITHRS LZEgY LZeBHEEMREZIERE > L 2MH IEC
60947-5-1:2009 4R EM L - A IRBEFPMEERER WE FEHER -

1 General

The provisions of the general rules, IEC 80847-1, are applicable io this standard, where
specifically called for. General rules, clauses and subciauses thus applicable, as well as
tables, figures and annexes are identified by a reference to |EC 60947-1, for example 1.2.3,

Table 4 or Annex A of IEC 60947-1.

1. — &%
HFr Bl R > IEC 60947-1 Z — e ME R ES B P AR - HIL > @A~ &~ /»
61 DA e 3 4 ~ I [l B S % 35 B Fy 2 B2 2 TEC 60947-1 #H[F] > f1 : IEC 60947-1 2 1.2.3~
*® 4B A -

1.1 Scope and object

This part of IEC 60947 applies to controi circuit devices and switching elements intended for

- controlling, signalling, interlocking, etc., of swilchgear and controlgear.

it applies to control circuit devices having a rated voltage not exceeding 1 000V a.c. (at a
frequency not exceeding 1 000 Hz) or 600 V d.c.

1.1 HAEE
ARRAEE AR A B M R R o (F R IES - B9t MHEIIEM ZERERE
B B R T -
i D E LR E e B A A 1,000 Voac(JHFEAE 1,000 Hz DL F) > 50 600 V de 2
EHEREE -

However, for operational voltages below 100V a.c. ord.c., see note 2 0f4.3.1.1.

This standard applies to specific types of control circuit devices such as:
— manual contro! switches, for example pushbuttons, rotary switches, foot switches, etfc.;

— electromagnetically operated control switches, either time-delayed or instantaneous, for
example contacior relays;

FEERE BB 100 Vacd de % > 208 4.3.1.1 2 #H%F 2 -
AiEREHAHNFEP A ZZEFEREE - BfF

— FEEAIBEAR o B fEH - GEEBAR - MBS -

— 7B =T Bl 2B AR UE P HIBH B - ) ¢ B8 L 4% & 28 (contactor relay) -

T R mEERBEE T |,

BT 4 A AR R JE K 5 [E A 15 8 E
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— pilot switches, for example pressure switches, temperature sensitive switches (thermostats),
programmers, etc.;

— position switches, for example control switches operated by part of a machine or
mechanism;

—~ associated control circuit equipment, for example indicator lights, etc.

NOTE 1 A control circuit device includes (a) control switch(es) and asscciated devices such as {(an} indicator
light(s).

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

NOTE 3:°A switching element may be a contact element or a semiconductor element.

It also applies to specific types of switching elements associated with other devices (whose
main circuiis are covered by other standards) such as;

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

— interlocking contacts of enclosure doors;
— conirol circuit contacts of rotary switches;

- controt circuit contacts of overicad relays.

5 P2 BABF (pilot switch) » $1f © JBE 7 BRI BR ~ Ot JEE G0 JEE Al ) (TRL L 25 ) ~ 2 332 ) 25 55

— frEFARE > B 0 DB (s R IR E Z S HIBA R -

— MHEEZEHEREE  WfEREE

5 1 IR E B S (1 (E 502 ) ¥% H1 5 BE R 45 7R & 5 I 8 458

5 2. P BA B B & (1 {8 502 () FA BE T 1 R 208 A8 -

5 3. BARH T IF o] Ry BEEL TR SR E R T -

AL AETRE P I A A B (H SRR RS E Y At R ) 2 s E P =B R T

o BHar e

— FABERE 2B B2 (B - S BE B (contactor) ~ [ % 25 (circuit breaker)%)
ZEW ML IFEANEREZEE I REE -

— FEMZ SRR -

— e HE B R P ) R RS P2 R

— BEEES IR EREE -

Contactor relays shall also meet the requirements and tests of IEC 60947-4-1 except for the
ytilization category which shall comply with this standard.

This standard does not include the relays covered in [EC 60255 or in the IEC 61810 series
nor automatic electrical control devices for household and similar purposes.

The colour requirements of indicator lights, pushbuttons, etc., are found in 1EC 60073 and
also in publication 2 of the International Commission of lliumination (CIE).

b 5 7 8 2 53 MBS0 - B 4 B 0 LT A TEC 60947-4-1 2 Bk R 3B -
A & 1BC 60255 5 IEC 61810 371 7 i 2 4 8 55 » /K F 00 & 5% i 5028
R i 7 B 5 B

R B 2 B TR - IR IEC 60073 B e I B @ (CIE) 2 o -
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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.
¢) The functionat requirements to be satisfied by the control circuit devices with respect to:
1) Environmental conditions, including those of enclosed equipment.
2) Dielectric properties.
3) Terminals.

AREEHE 5 1E PRk
(a) #EFIEREEE ZFME -
(b) AR THIHEEZERMERBEHMEZEX -
(1) &MELHZ MR -
(2) HERMEAMERNZESE -
(3) HERMEBE AR -
(o) HEHIEWEBREANTE THHEEZIEFRK -
(1) BEEAREHEENZRERG -
(2) TERME -
(3) U5 e
1.2 5| g%
THIERERAEERGIH KA ARERE Mo ANGEFEorE > BHZETZ
PR AEAREERZEETR(EERMEEE) - N FE 0% - @& 50m Rk (E
HEMAME)-
IEC 60050(441):1984 International Electrotechnical Vocabulary (IEV) — Chapter

Quy

441: Switchgear, controlgear and fuses

Amendment 1 (2000)

IEC 60050(446):1983 International Electrotechnical Vocabulary (IEV) — Chapter
446: Electrical relays

IEC 60068-2-6:1995 Environmental testing — Part 2: Tests — Test Fc: Vibration
(sinusoidal)

IEC 60068-2-14:1984 Environmental testing — Part 2: Tests — Test N: Change of
temperature

Amendment 1 (1986)

IEC 60068-2-27:1987 Environmental testing — Part 2: Tests — Test Ea and
guidance: Shock

IEC 60068-2-30:2005 Environmental testing — Part 2-30: Tests — Test Db: Damp
heat, cyclic (12 h + 12 h cycle)

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 60112:2003

IEC 60255 (all parts)

IEC 60417

IEC 60617 (all parts)

IEC 60947-1:2007

IEC 60947-4-1:2000

Amendment 1 (2002)

Amendment 2 (2005)
IEC 60947-5-5:2005

IEC 61000-4-2:1995

Amendment 1 (1998)
Amendment 2 (2000)
IEC 61000-4-3:2008

IEC 61000-4-4:2004

IEC 61000-4-5:2005

IEC 61000-4-6:2008

IEC 61000-4-8:1993

Amendment 1 (2000)
IEC 61000-4-11:2004

IEC 61000-4-13:2002

Method for the determination of the proof and the
comparative tracking indices of solid insulating materials
Electrical relays

Graphical symbols for use on equipment

Graphical symbols for diagrams

Low-voltage switchgear and controlgear — Part 1: General

rules
Low-voltage switchgear and controlgear — Part 4-1:
Contactors and motor-starters —  Electromechanical

contactors and motor-starters

Low-voltage switchgear and controlgear — Part 5-5: Control
circuit devices and switching elements — Electrical
emergency stop device with mechanical latching function

Electromagnetic compatibility (EMC) — Part 4-2: Testing
and measurement techniques — Electrostatic discharge

immunity test

Electromagnetic compatibility (EMC) — Part 4-3: Testing
and measurement techniques — Radiated, radio-frequency,
electromagnetic field immunity test

Electromagnetic compatibility (EMC) — Part 4-4: Testing
and measurement techniques — Electrical fast
transient/burst immunity test

Electromagnetic compatibility (EMC) — Part 4-5: Testing
and measurement techniques — Surge immunity test
Electromagnetic compatibility (EMC) — Part 4-6: Testing
and measurement techniques — Immunity to conducted
disturbances, induced by radio-frequency fields
Electromagnetic compatibility (EMC) — Part 4-8: Testing
and measurement techniques — Power frequency magnetic

field immunity test

Electromagnetic compatibility (EMC) — Part 4-11: Testing
and measurement techniques - Voltage dips, short
interruptions and voltage variations immunity tests

Electromagnetic compatibility (EMC) — Part 4-13: Testing
and measurement techniques — Harmonics and

interharmonics including mains signalling at a.c. power
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port, low-frequency immunity tests

IEC 61140:2001 Protection against electric shock — Common aspects for
installation and equipment

Amendment 1 (2004)

CISPR 11:2003 Industrial, scientific and medical (ISM) radio-frequency
equipment — Electromagnetic disturbance characteristics —
Limits and methods of measurement

Amendment 1 (2004)

Amendment 2 (2006)

2 Definitions

For the purposes of this part of IEC 60947 the definitions of IEC 60947-1 and the following
additions apply:

2 HENRER
CNS 14816-1 Fr#l & &k 5 HEE K E % 8 H N A4 -
2.1 Basic definitions

211

control circuif device

an electrical device intended for the controlling, signalling, interlocking, etc., of switchgear
and controlgear

NOTE Control circuit devices may include associated devices dealt with in other siandards, such as instruments,
potentiometers, relays, in so far as associated devices are used for the purposes specified above.

2.1 E &5 3% (basic definitions)
2.1.1 2 4] E §& 85 8 (control circuit device)
TEBARA M R PRI N ME R4l - (E5% - OHEFERZEREE -
HE: EHEREETOETEaHMEEZINBER 6 0 AN LA 6E 2 &
oo EAfEs - #EEES

2.1.2

control switch (for contrel 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 A control switch consists of ane or more contact elements with a common actuating system.

NOTE 2 This definition differs from 1EV 441.14-48 since a control switch may include semiconductor elements or
contact elements (see 2.3.2 and 2.3.3).

2.1.2 #EHIBEBE (= BB E BE F§ ) (control switch (for control and auxiliary

circuits))
— AR EE > HIE BRI E G B F > BFEER - ERE
B %

% 1 ZHFERE S - BHERE TR EHEFH AR -
% 2. REEANEN IEV 441-14-46 > NIEFIFEHR TS FEEB T RERT
(208 2.3.2 % 2.3.3) -
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2.1.3

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 7.2.3.1 b) of IEC 60947-1}

NOTE 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 inteliigence of instructed
persons to react in case they would fail to operate, e.g. in case of insufficiently opened contacts.

2.1.3 3% F 7 B% 8 = #2 %1 B B (control switch suitable for isolation)
H BB BT & fE E MR BE DD BE FF SR (203 1EC 60947-1 2 2.1.19 K 7.2.3.1(b))~
P2e ) Bl BE
HE: ZEZEAFMEEANBRERHEZLFEAE  EERs2Z2ME -
b e FHARM S ER (REV B A R o) AR EINE G
N B H B DLFEEE -

2.1.4

control station

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

[IEV 441-12-08]

NOTE A control station pane! or enclosure may alsc contain refated equipment, e g. potentiometers, sigral lamps,
lnstruments, etc.

2.1.4 #=H]¥E (control station)

EEPNE—HmEREARE BN 1@ E P GE a8 -

5%« PEHIvE AR RS BN T B MR B EERET - E YR - R
2.2 Control switches

2.24
automatic control switches

NOTE Automatic control switches are operated by automatic control (see 2.4.5 of IEC 60947-1). They are also
designated as pilot switches (see 2.2.18 of IEC 60947-1}.

2.2.4.1
instantaneous contactor relay
a contactor relay operating without any intentional time delay

[IEV 441-14-38]
NOTE Unless otherwise stated, a contactor relay is an instantanesus contactor relay.

2.2 =4 Bd B# (control switches)
2.2.1 5 8 #2= %] B B (automatic control switches)
% BEEHGE R A B SR E (2] IEC 60947-1 2 2.4.5) > W fHIR 5
e RIE G B (218 1IEC 60947-1 2 2.2.18) -
2.2.1.1 17 Bl = 8 W % & 2% (instantaneous contactor relay)
REEZN BN F Z B WG RE -
#H%  FRIES AN > EWFER SRR BB -

2.2.1.2
time-delay contactor relay
a contactor relay with specified time-delay characteristics

[EV 441-14-37]

NOTE 1 The time-delay may be associated with energization {s-delay) or with de-energization {0-delay} or both.

NOTE 2 A time-delay contactor reiay may also incorporate instantaneous contact elements.

2.2.1.2 ZE¥E T WL 4% 3B 25 (time-delay contactor relay)




g B -] 1030416

HA Rk e tE Z EHEFARE -
5 1. B Ak 3 W] G & 38 B (e- M 2B ) B A M BE (d-FE ) B E -
% 2. MR B LG RE JR Al & A L B R BT -

2.2.1.3

position switch

A pilot switch the actuating systiem of which is operated by a moving part of the machine,
when this part reaches a predetermined position

[IEV 441-14-49]
2.2.1.3 iz & B (position switch)

it A HE e R AN GRS 2 ESH TR EHRAELETRE-

2.2.1.4

programmer

a control swilch having a multiplicity of swiiching elements which, after initiation, operates in a
defined sequence

2.2.1.4 FE P& 2% (programmer)

BEREZHUMBTH - R IIRECEEFIREZIZEFFRR -

2.2.2
manually operated control switches

NOTE Manualiy operated control switches are operated by manual control {see 2.4.4 of {EC 80947-1}.

2.2.21

push-bution

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

[IEV 441-14-53]
2.2.2 F R YE#= %] B B (manually operated control switches)

% ¢+ T4 0F 2 0 5 BA T Bh 2 0 R 7F (2 08 TEC 60947-1 2 2.4.4) -
2.2.2.1 ¥ (push-button)

HEhes A ANRCAE B FHENFE)MEE Z ZHIFM - EARMIEREES -
2.2.2.2
pull-button

a control switch having an actuator intended to be operated by manua!l pull, and having stored
energy (spring} return

2.2.2.2 H1# 50 (pull-button)
BEy s AR N AL eI B B > i B A B fr & BE

B
&

l

LE -

v

2223

push-puii button

a control swiich having an actuator intended {o be operated by manual push and returned to
its initial position by manual pull, or vice versa

NOTE There are also «push-push» or «push-turn» or other combinations of buttons.

2.2.2.3 R} #Ht (push-pull button)
IR FE N L H BRELE) > MG JH A R HRER A 2 PRI B BE O BCZHRE AN LRI ELE) o
A8 N L% B R AL e
% BHER BB B CEB-FA7 o St E A S 2 B R
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2.2.24

rotary bution {(e.g.: selector switch}

a combination of push-button type switching elements having an actuator operated by a
manual rotation (see also 2.2.2.15 1o 2.2.2.18 inclusive)

NOTE A rotary push-button may have more than two positions; it may or may not have a spring return.
2.2.2.4 GEHES (F - BEFEEBAR) (rotary button (e.g.: selector switch))

BEAEDANTRE &8s BB THERaEKk 2 EEEER 2.2.2.15
% 2.2.2.18) ¢
% - et A 2@ A E 8 I EE R Bl A ] A o

2225
fatched push-button
a push-button with spring return, but which remains in the actuated position until a laich is

released by a separate action

NOTE The latching may be released by subsequent actuation {such as pushing, turning, stc.) of the same or of an
adiacent push-button or by the action of an efectromagnet, fc.

2.2.2.5 FH§H#% ¢ (latched push-button)
s 1] B 5 2 2 P s ¥ ot > EBARA IR IFAE I E » B8 S — B {FRRASE KL -
% ZFISHThRE - WA B SO A e 5 2 BB 1R R AR Eh AR (B ¢ dE R -
EEE) T AR - S BB ERER Z -

2.2.28
focked push-button
a push-bution which may be secured in one or more of its positions by a separate action

NOTE The locking may be obtained by turning the button, by turning a key, by operating a lever, etc.
2.2.2.6 #H E ¥ $# (locked push-button)

WA S — I B E o EEAE 1 E R A B
% HETHENEAEHM - MRt  SGRFLREFETAERL -

2.2.2.7
key-operated push-button
a push-button which can only be operated as long as a key remains inserted

NOTE Key withdrawal may be provided at any position.
2.2.2.7 $@ ¥ E ¥ #1 (key-operated push-button)

DR A A SRR U5 R iR AE 2 A e
HE: WmEREUETRENE LB -

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
interval of time foliowing the release of the actuating force

2.2.2.8 0% [H%E %8 #% $f (time-delay push-button)
PR I SRR I R ) e KO THR R TRl ERLAA AL B 2 T -

2.2.2.9

delayed action push-buiton

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

2.2.2.9 #h{F it #E % $1f (delayed action push-button)
MEINEZ b 2 BE D B R — R TER IR 2 1& > 77 o] BL B B BE 8 1F 2 4%
gt o
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2.2.2.10
illuminated push-button
a push-button incorporating a signalling lamp in the button

2.2.2.10 BZ BH #% $#f (illuminated push-button)
N BB K B S 9% e 2 -

2.2.2.11

covered push-button

a push-button in which the button is protected against inadvertent operation by a #Hd or a
cover

2.2.2.11 . Z % $#f (covered push-button)

AENRBERERE > UG EEFES %M -

2.2.2.12

shrouded push-bution

a push button in which the button is protected against inadvertent operation in certain
directions

2.2.2.12 7 & % $ff (shrouded push-button)
B EE - DLO IR %€ U7 | A KB ) 2 7 -

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

2.2.2.13 5 i ¥ $fl (free push-button)
P B 25 A 4 ol 4 (R B 2 fE sl -

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

NOTE Examples of guided push-buttons: the actuators of which are keyed, square or rectangular, etc,

2.2.2.14 % 5[ 41 (guided push-button)
BE) s St B E 2 R 2 d -
HE: FESIEMED @  BEFES LAY - TRAENPE M -

2.2.2.15
rotary control switch (abbreviation: rotary switch)
a control switch having an actuator intended to be operated by rotation

2.2.2. 15 e 2 & BA B (%5 55 ¢ HEEEBA BE) (rotary control switch (abbreviation: rotary
switch))
AR R Eh 88 2 PEHIBARA -

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

NOTE Key withdrawat may be provided at any position.
2.2.2.16 % 7t ¥ /E jE 8 5d B (key-operated rotary switch)

Llsgrt fF R 2B a5 Z e FA R -
HE: WmEREUETRENE LB -

2.2.2.147
limited movement rotary switch
a rotary switch with a restricted angular movement of its actuator

2.2.2.17 BB 1 & /F §E i 55 B (limited movement rotary switch)
HE R EEAE 2B R A bR -
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2.2.2.18
unidirectional movement rotary switch
a rotary switch in which the actuating system aliows rotation in one direction only

2.2.2.18 B — J5 |a) B B 7 E 85 B B (unidirectional movement rotary switch)

RHAGAEERE - HEH Z EEHEE -
2.2.2.18
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 fo be operated by
angular displacement

NOTE 1 A joy stick may have more than two positions associated with different directions of the displacement of
the stick and operating the coniact elements differently: such a joy stick is referred to as a joy stick selector.

NOTE 2 The pin or stick may or may not have a spring return.
2.2.2.19# £ (joy stick)

PERIBARH 2 B0 Ehes - HER —UE EDH AR ERSFERZ S SR -

LA BT IRESE -

HE 1 EARARE IR L B2y BEEEEERAE Z A J7E - 3 LA F 5
HRERET  LEERRE “THEEESET -

%2 H RN AR #E > JRAfgERA -

2.2.2.20

wobble stick

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

2.2.2.20 % [A] ¥ 15 (wobble stick)
Nemfr e J5 | R fol - R Z A HER TS LIEE T XEH -

2.2.2.21
foot switch (pedal)
a control switch having an actuator intended to be operated by force exerted by a fool

[{EV 441-14-52 modified]
2.2.2.21 M B BE BE (BE A (foot switch (pedal))

2B s 8 LLR S B 0 3R F 2 HIBA R -

2.3 Parts of control switches

2.3.1
switching element

a switching element may be a semiconductor element (see 2.3.2) or a contact element
(see 2.3.3)

2.3 PEHIBEBE 2 ZE {4 (parts of control switches)
2.3.1 BH B8 ¢ # (switching element)
B BA T AT R R AR T (218 2.3.2) s T (21 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

2.3.2 ¥ EH 5T £ (semiconductor element)
FEAREG L ER 2 HEMEFEER ERN —E T -
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2.3.3

contact element {of a 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

NOTE 1 The contact element and the actuating system may form asn indivisible unit, but freguently one or more

contact elements may be combined with one or more actuating system or systems. The actuating systems may he
different.

NOTE 2 Definitions relating to various kinds of contact elements are given in 2.3.3.1 10 2.3.3.10 inclusive.
NOTE 3 This definition does not include control ceils and magnet systems.

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

2.3.3 (3% %I BH B8 2 )3 B 7T £ (contact element (of a control switch))
Vel BHRE P D R B BB B R — SR 2 A AT > AEEHE R E)
HEoARERREE -
HE 1 R THENEF AR TP B B H@EE 1% E T
DHB RS EREAGEHEG - TRAFNEZRI RS -
% 2.233.1 £ 23310l SEHETHES -
HE 3 ATEENE S GG EEEYRK -
NIIGE F A St B EFIBIR 2 B — R

2.3.3.1
singie gap contact element (see Figures 4 a) and 4 ¢))
a contact element which opens or closes the conducting path of its circuit on one iocation only

2.3.3.1 EBRBFEITHE(EE 4(a) KB 4(c)) (single gap contact element (see
Figures 4 (a) and 4 (¢)))
TE B LHBERHEAELEREE S BT -

2.3.3.2

doubie gap contact element (see Figures 4 b), 4 d) and 4 e))

a contact element which opens or closes the conducting path of its circuit in two locations in
series

2.3.3.2 R BFE T (2 HEE 4(b) ~ 4(d) & 4(e)) (double gap contact element (see
Figures 4 (b), 4 (d) and 4 (¢)))
EWE BRI E > AR EEREE @R BT -

2.3.3.3
make-contact element (normally open)
a contact element which closes a conducting path when the control switch is actuated

2.3.3.3 #£¢ A (make)$E BE 5T 4 (% B§) (make-contact element (normally open))
AEENPEHIBA RN - (A E R E R R T I -

2.3.3.4
break-contact efement (normally closed)
a contact element which opens a conducting path when the control switch is actuated

2.3.3.4 ByET (break)#E B T4 (E BJ) (break-contact element (normally closed))

LB I A BA B > (E B R E B BT Z BB T (T -

2.3.3.5
change-over contact elements (see Figures 4 ¢}, 4 d) and 4 e))
a contact element combination which includes one make-contact element and one break-

contact element
2.3.3.5 B BEETHEEER 4(c) » 4(d)% 4(e)) (change-over contact elements (see

Figures 4 ¢), 4 d) and 4 e)))
B & — ST ARG R — 4H R BE L 2 R T
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2.3.3.6

pulse (fleeting)} contact efement

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

2.3.3.6 k& (5% ) #2 B5 T £F (pulse (fleeting) contact element)
ERBEN—UERHES —ER > RETEZFSIER”A > BIFAERZ#
ootk -

2.3.3.7

electrically separated contact e¢lements

contact elements belonging to the same control switch, but adequately insulated from each
other s¢ that they can be connected into electrically separated circuits

[IEV 441-15-24]
2.3.3.7 B R %5 B BT 14 (electrically separated contact elements)

B E —EHIA R > HI MG Z BB T DAE D IR B Z B E -

2.3.3.8

independent (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

2.3.3.8 JER B (ZEF snap)BEEE T /4 (independent (snap) action contact element)
FENEHEFHEET  HEESATEE EARBERE S E EE 2
TCF e

2.3.3.9

dependent action contact element

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

2.3.3.9 {¢E)#E BT £ (dependent action contact element)

FHREHEHEED B EFHRERER G S EGEE ZER T -

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

2.3.3.10 # %L B 57 (contact unit)
HiE R TR ER T A TR E BB ASEH 2 EHEET > B S
Fi — {E 5 Bk B2 T

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

2.3.4 37 $f (button)
W 22 By 7 2 $% $H A I e

2.3.4.1

flush-bution

a bution which is substantially level with the adjacent fixed surrounding surface when in iis
initial position and is below this surface when it is operated

2.3.4.1 3 $H (flush-button)
B R B E YR Y BB ABEIERNZEYR -

2.3.4.2

recessed button

a button which is below the adjacent fixed surrounding surface in both its initial and operated
positions

2.3.4.2 U] A i (recessed button)
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L 2 e a i BB 2 E > RN LA -

2.3.4.3
extended button .
a button which protrudes above the adjacent fixed surrounding surface both in its initial

position and in its operated position
2.3.4.3 5 H # §H (extended button)

b 2 AR BB M E > e N LA -

2.3.4.4
mushroom buiton
a button, the protruding end of which has an enlarged diameter

2.3.4.4 TFEEPE 3 #H (mushroom button)
PhfE S 2 e B oy R K -

2.3.5

locating mechanism (of a rotary switch)

that part of the actuating system which retains the actuator and/or the contact elements in
their positions

2.3.5 (B RE 2)E L % #5 (locating mechanism (of a rotary switch))
HEAGKET  AERKAEB R/ EETHEFESULEZZESH -

2.3.6
end stop
a device that limits the travel of a moving part

NOTE An end stop may relate either to the actuator or to the coniact element.

2.3.6 X E % T (end stop)

IREVESZ TR ZE

HE  KEEF RIS KB T NS Z — BB -
2.4 Operation of control switches

2.4.1 Operation of contactor relays

2.4 PRYEEH]BE BE (operation of control switches)
2.4.1 E 1% 4 = 35 (contactor relay)” #& {E (operation of contactor relays)

2.4.1.1

e-delay (of a contact element)

a delay in the operation of a contact element of a contactor relay, following the energization of
the coll of the electromagnet of this contactor reiay

Example: delay to ciose make-contacts (ON delay).
2.4.1.1 BB TH 2~ e-ZEIE (e-delay (of a contact element))

1E TP B > T M T > (o R T (R AF 2 EE -

Fpl o CRARER ZPGEE(ON L) -

2.4.1.2

d-delay (of a 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 deiay)

Note for 2.4.1.1 and 2.4.1.2 — The terms 'e-delay" and "d-delay" may be appiied to any kind of contact elements
(see 2.3.3).

2.4.1.2 BBt 2>~ d-ZE#E (d-delay (of a contact element))
TEEMHRNE B GBI ETE R 2% BT RERER 2 TR
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WP NHEABEES” [ EEE ¥E (OFF ZEJE) -
B8 0 240,10 B 2.4 1.2 Bl Se-TEME” B “d-TEEE” o AL FE R BT TR R
BEBETE R (2R 2.3.3) -

2.4.1.3

fixed delay {of a contact element)

a delay in the operation of a contact element of a contactor relay, which is not intended to be
adjusied in value

2.4.1.3 (B T )& 2 2t #E (fixed delay (of a contact element))
LG RE BT BRI  EEE - HEE R FIHEE -

2.4.1.4

adjustable delay {of a 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 instaliation of the contactor relay

2.4.1.4 (BB 2 ) A & 6 ik 2% (adjustable delay (of a contact element))
EHEBARE  BER TR IREE 2 B E > TN EMHEE L ER T HEE LR
BEHE -

2.4.2 Operation of pilot switches
2.4.2 $5~25 B BH 2 ¥ /E (operation of pilot switches)

2.4.21

actuating guantity

the physical quantity, the value of which is decisive for the actuation or non-actuation of a
pilot switch

2.4.2.2
operating value
the value of the actuating quantity which is sufficient o cause a pilot switch to be actuated

2.4.23
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
differential value
the difference between the operating value and the return value

2.4.2.1 3 & & (actuating quantity)
FENE A BB SIFRB 2 HEE -
2.4.2.2 1% {F & (operating value)
RLLEENfE RS AR 2 2 Eh & 8 E -
2.4.2.3 [E18{& (return value)
HHECHEE Z "W " BEEEH (eI E > FIREIIZHHEME -
2.4.2.4 3={E (differential value)
EFEHENEE ZRE -

2.4.3 Operation of rotary switches

2.4.3.1 *
definite position (abbreviation: position) {of a rotary switch)

a position into which the locating mechanism pulls the rotary switch and retains it as long as
the actuating moment does not exceed g certain vaiue

2.4.3 FE i BE BE 2 #: 1E (operation of rotary switches)
2.43.1 (GeEBH Z2)AEEMNE (W5 ¢ i ) (definite position (abbreviation: position)
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(of a rotary switch))
EHEDEN BB —EERET - E AR RE R - X EE
WA E L Z — L B & -

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

2.4.3.2 128 i1 B (position of rest)
TE AU M 1 A [ R e A R BRI R 2 — R E (B E -

2.4.3.3

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

2.4.3.3 B ¥ {7 B (transit position)
FTEEBEHMEIE  TUBMEBELEFER ZBEENDESL > HEE s EE

E 1mwjiu/<Fé°

2.4.3.4

biased position

a {definite} position of a rotary switch in which the actuator is pulied 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 During the transfer from a biased position to the adjacent position of rest, the rotary switch may pass
through one or more transit positions.

2.4.3.4 {m Bt 0 fiz & (biased position)
EEHFMEESEBE(HABME  HEHRREEREEW - BE R EE
T MBEFEEATE -
% R B 0 A B AR AT N B 2 AR B RS B BE o e 6 5A A T A aE A
1{E 8% E “HERirE” -

2435
latched position
a biased position in which the return mechanism is held by a latching arrangement

NOTE The latching arrangement may be released manually or otherwise,

2.4.3.5 FHgHfr & (latched position)
DIFIsHE B E B B 2 “MRBEINMCE” -
HE FEELEM T AR RZEEHER

2.4.3.6
locked position
a (definite) position in which a rotary switch is secured by separate action

NOTE The locking may be cbtained by turning a key, operating a lever, efc.
2.4.3.6 E I & (locked position)

L% 37 B 1 {55 Jig 488 Bl B OR 557 € L Z AL & -

% BCEHFEAIEHESRL REERFEHFTAERL -

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

2.4.3.7 ¥ {E & (operating diagram)
RURNBH e BT 0 HER T 2R ERFIRFF -
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2.4.4 Operation of mechanically operated control switches

2.4.4.1
pre-travel of the actuator (dimension a on Figure 2)
the maximum travel of the actuator which causes no travel of the contact elements

2442
over-travel of the actuator
the trave! of the actuator after all the contacts have reached their closed (open) position

2.4.4 1% g B2 Ve %= & B BE 2 B {F (operation of mechanically operated control
switches)
2.4.4.1 HEBEIETEGE 2 a 2 K~F) (pre-travel of the actuator (dimension a on
Figure 2))
HEhes EENE > HROTH M REATEZ R KRB -
2.4.4.2 P E)ES 1T FE (over-travel of the actuator)

Fra R R 2 B & (BRI Bl Z 2 E ST -

2.44.3

direct drive

a connection between aciuator and contact element that excludes any pre-travel of the
actuator

2.4.4.4

positive drive

a connection between actuator and contact element such that the force applied to the actuator
is directly transmitted to the contact element

2.4.4.3 HPEBEE)(direct drive)
NS HER T ZE —ErEFERSEEMETREZ#BmE A -
2.4.4.4 IF |7 §& #)j (positive drive)
HESEEMTTHEZE BN RS E s N EEBEEREI T4 L2
I -

2.4.4.5

limited drive

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

2.4.4.6
minimum starting force {or moment)
the smallest value of force (or moment) initiating the pre-travel of the actuator

2.4.4.5 [ %58 (limited drive)
HEh BRI ZE MR BES s NEEHEESFER T L2 EE#E
J7 5 e

2.4.4.6 /N4 S (2/755) (minimum starting force (or moment))

EHFSELEMETEMBZIR/NTECEIIE) -

2447

minimum actuating force {or 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

2.4.4.7 F/NEE) F7(E %) (minimum actuating force (or moment))
AT EHEMEEMAGGIROME - TR ERE SN2 &N DEEIE) -
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2.4.4.8

pre-travel of the contact element (dimension b on Figure 2)

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

2.4.4.8 HETTHFIBETE(E 2 2 K~F b) (pre-travel of the contact element
(dimension b on Figure 2))
BRI A (B2 Al > HE TN ELE ZHEEES -

2.4.4.9
over-irave! 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
2.4.49 BEETHBITE(E 2 2 R~ b) (over-travel of the contact element (dimension

d on Figure 2))
PEEE R I A (CRETBDME 2 1% - BTN E £ ZHEEE) -

2.4.4.10

bounce time

for a contact which is closing (opening) its circuit, the time interval between the instant when
the contact circuit first closes (opens) and the instant when the circuit is finally closed
{opened)

[IEV 446-17-13]
2.4.4.10/F F B% f& (bounce time)
P2 0BG (50 #E I8 P & 2 BH B o 1 BB B RS M ZE B 4a B & (B RO Z B[] - F 58 Rk
PA & (B Bl 2 W ] = ] 9 B ] T 4
3 Classification
3.1 Contact elements

Contact elements may be classified as follows:

a) Utilization categories (see 4.4).
b) Electrical ratings based on utilization categories (see Annex A).
c) One of the following form letters (see Figure 4):
1) Form A — Single gap make-contact element;
2} Form B — Single gap break-contact element;
3) Form C - Single gap make-break three terminal change-over contact element;
4) Form X — Double gap make-contact element;
5) Form Y - Double gap break-contact element;
8) Form Z — Double gap make-break four terminal change-over contact element.
d) Other types not included in ¢).
3. 74
3.1 #RTH
PESTTH AR T A IEH 4R -
(a) FEH B (2H 4.4)-
(b) f&c 98 o I 49 48 2 6 A48 E B (S B I % A) -
() THHEAXRE L —(2HE 4) -
(1) AI=0 A— B P % AR T -
(2) M3t B — Hi R I B 2 B O 0
(3) AI=0 C— B B A -Er BA = Ui G U # B2 REoT 14 -
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(4) RIS X — SRR A BEE T -

(5) Z4=0 Y — ] [ By bR 2 B T 1 -

(6) BI3X Z— i 5 #5% A -7 A I b Bk U] 6 2 BT 1
(d) REERN()HEZ HAMMHA -

NOTE 1 Regarding Figure 4e). the two moving contact elements are ¢lectrically separated (see 2.3.3.7).

NOTE 2 Bistinction is made between maks before break {overiap) change-cver 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 ctherwise stated, change-over contact
elements are break before make.

HE L AREE 4e)  MERE ZHEB TH HERAERE(ZR 2.3.3.7) ¢
5 2. e ARETBH (E8)UJ MR T (F > HWHERER —HELEBREHE 5
—ERZHTENETZMAE] DR EER®E A GEES) U B 5
e HMHERAER —ELEB SIS L ER ZE 5 TENEHZE
Pl EWMEZHEARAER - BRIESFHEE - UHBRER T2 LBER
‘A
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.

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 defay of a switching element is achieved, e.g.
electrical delay, magnetic delay, mechanical delay, or pneumatic delay.

3.5 Control switch mounting

The control switch mounting may be classified by the mounting hole size, e .g. D12, D16, D22,
D30 (see 6.3.1).

3.2 I BE R

PEMIBHBE TR T R BB ARG 2 E S H 0 B 0 B X f B -
3.3. EHEREE

T2 1 BRI G WA R B BR R I S A R R Rt o A > B ISR ORE -
3.4 it 3 Be R T A

BEV B T ¢ 2 B ST OB K R PR E B AT A PR R ) BRIEE - R E
6 ok 4E 6 =X 4R B E O -

3.5 ZEEEH BE R
22 ) B BE 22 25 7 S AT AR L EE LK 43 4 > 5] 1 D12~ D16~ D22~ D30 (£ 6.3.1) -
4 Characteristics

4.1 Summary of characteristics

4. Rt
4.1 FHHE—ER
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The characteristics of control circuit devices and switching elemenis should be stated in the
following terms, where such terms are applicable:

- type of equipment (see 4.2);
— rated and limiting values for switching elements (see 4.3);
— utilization categories of switching elements (see 4.4);

— nermal and abnormal ioad characteristics (see 4.3.5);
— switching overvoltages (see 4.9).

2 51 96 B 4 LB A O 4 2 M o TR DL B 4 9 B
~ BHWHR(2H42)-

— BRI T 4 2 A T PR B (20 4.3) -

— BABATCAE 2 B(2HE 4.9)

— EHERNEARSE(SE 435

—  BBBERE (2 4.9) -

4.1.1 Operation of a control switch

The principal apptication 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 moters, etc., are not
dealt with in detail in this standard, but are mentioned in 4.3.5.2.

4.1.1 | 5E BE 2 #R 1E

PEWIGHR < THEEMR » UHBKRKE | inEH B S EEH -

AR B R 55 SR 08O /N Y 2 H At e D EE DR (B 4.3.5.2 B B 42 K
4.1.1.1 Normal conditions of use

The normal use of a control switch is to close, maintain and open circuits in accerdance with
the utitization category shown in Table 1. Also refer to Tabie 4.

4.1.1.2 Abnormal conditions of use

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

A controf switch shall be able to break the current corresponding to such conditions of use.

4.1.1.1IEH AR5
PERIBHEE Z IEWEM > BIRER | inERHIH > EEEMEE - Riv KB -
HSMWEE 4 -

4.1.1.2 B F (R
AR REEAREEMART  WEKLEE L ERBELEHAEGS 2K 5
T2 1] [ [56] I T I S E Y F R M Z BB -

4.2 Type of control circuit device or switching element

The following shall be stated:
4.2 % B B 55 B B BH B T AR S B

JEHHA T 5IIE H -
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4.2.1 Kind of control circuit device

— manual contro! switches, e.g. push-buttons, rotary switches, foot switches, etc.;

— electromagnetically operated conirol switches, either time deiayed or instantaneous, e.g.
contactor relays;

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

— position switches;
associated control equipment, e.g. indicator lights, etc.

421%%%%%%@@
— TEERGARE > O fZH - REEERE - WEFHEREE -
— EEHREESGERE > famAREEERNEE > f 0 BHGHERE -
— fEornasbARE > B - BRIJIBARE - R EEBH R ORIZEBHE) - RIS E -
— rEME -
— WEERERE > WETREE

4.2.2 Kind of switching elements

—~ auxiliary contacts of a switching device (e.g. contactor, circuit breaker, etc.) which are not
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.

422%@%#@@
— FEMEZEEGEMEN ZAMEEEY B (D - BN - B E%)
— FEFT O sHBERG
—  JiE T B A 2 12 ) BB R B2 G
— RE A E RS YR RS BERG
4.2.3 Number of poles
4.2.4 Kind of current

Alternating current or direct current,

4.2.5 Interrupting medium

Air, oil, gas, vacuum, etc.

4.2.3 BB
424 BRHEHE
KMEHERE -
4.2.5 [HERE
ZER W~ R -
4.2.6 Operating condifions
4.2.6.1 Method of cperation

Manual, electromagnetic, pneumatic, electro-pneumatic.

4.2.6 BRIEGRIE
4.2.6. 13 4F 77 %
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4.2.6.2 Method of control

- automatic;
— non-automatic;
semi-automatic

42,621 H R
- H® -
— JEH# -
- FH# -
4.3 Rated and limiting values for switching elements

The rated values established for the switching elements of a control circuit device shall be
stated in accordance with 4.3.1 to 4.3.5 inclusive but it is not necessary to specify all the
values listed.

4.3 R TH 2 HEE KR E
PEHIER A ERME T 2 e > R 431 F 4.3.5 HEE Bk o {53 IR AT
HRINEE S HOZE -

4.3.1 Rated voltages (of a switching element)

A swiiching element is defined by the following rated voltages:

4.3.1.1 Rated operational voltage (U,)
Subclause 4.3.1.1 of IEC 80947-1 applies with the following additions:

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

NOTE 1 A switching elements may be assigned a number of combinations of rated operational voltage and rated
operational current.

NOTE 2 Control swiiches dealt with in this standard are not normalty intended to be used at very low veltages 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 100V a.c. ord.c.

4.3.1 FARMTHZ)VETER
B T 2B EERERLT -
4.3.1.1 %8 #5{F E BE (U,)
MM IEC 60947-1 2 4.3.1.1 & T3S NEH -
BHR=MHER BCRFERUGES "M ZHERBRZHHMREG@.ms) -
W5 LT TREEREGBEMACRFERRBETRFEER -
=5 2. A KR A P i 4% ) BA B JE 45 (8 S AR B B 3 > IR AT RE N A R 5% e
oo R SR E B BT 100V ac 8¢ de 2 JE M » [ B g 75 04 3
A
4.3.1.2 Rated insulation voltage (U;)

Subclause 4.3.1.2 of IEC 60947-1 applies.
4.3.1. 28 E @ & B (U)

# A IEC 60947-1 7 4.3.1.2 »

4.3.1.3 Rated impulse withstand voltage (Uj,,)

Subclause 4.3.1.3 of IEC 80947-1 applies.
4.3.1.3 % 7 1o B i 5 JBE (Uimp)

# A IEC 60947-1 7 4.3.1.3 ¢
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4.3.2 Currents

A switching element is characterized by the following currents:

4.3.2.1 Conventional free air thermal current {/y,)

Subclause 4.3.2.1 of IEC 80847-1 appiies.

4.3.2.2 Conventional enclosed thermal current (i)

Subclause 4.3.2.2 of IEC 609847-1 applies.

4.3.2.3 Rated operational current {/;}

The first paragraph of 4.3.2.3 of IEC 60947-1 applies.
4.3.2 ER

GA B T F B A T 5 &R R -
4.3.2.1 —fHHZRBEIR(n)

W IEC 60947-1 2 4.3.2.1 -
4.3.2.2 — M % PA 2E RELVE T (Tine)

W IEC 60947-1 2 4.3.2.2
4.3.2.3 %0 7 8 1F & R (1)

W IEC 60947-1 2 4.3.2.3 5 1 B -
4.3.3 Rated frequency

Subclause 4.3.3 of IEC 60947-1 applies.
4.3.3 HEHER
#F IEC 60947-1 2 4.3.3 -
4.3.4 Vacant
4.3.5 Normal and abnormal load characteristics

4.3.5.1 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.

MOTE 1 For a switching element io which a utihzation category is assigned, it is not necessary to specify
separately a making and breaking capacity.

NOTE 2 A switching element used for the switching of small motors and tungsten filament lamp loads shail be
assigned a utitization category given in IEC 6808947-4-1 and comply with the appropriate corresponding
requirements in that publication.

4.3.4 (Z=H)
43S EERBAEAH ST
43SIHERALBEHEELAERE R THBTHEZHERE
PR TTFIERIF T &R AFTY > ERA BB ERFER ZEX -
HE L HNEEREERIEZMABTH  BASTHECRALGHEE -
5 2. (N ELRG B B G SR 0 S Z BABA T (> FE K IEC 60647-4-1 15
HERSHE WATITEZERNZHEZEXR -
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4.3.5.2 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 eleciromagnei does not operate and the
switching elements have to interrupt the making current.

4352RERATZRALAEKGHEER
B THFER GRS Y > BHENREEEM B ZEX -
HE: REEBHRIZEO KBS EEFES MEMBTHETERAER-
4.3.6 Short-circuit characteristics
4.3.6.1 Rated conditional short-clrcuit current
Subclause 4.3.6.4 of |[EC 60947-1 applies.
4.3.6 MM
4.3.6. 1 ERRE G ER
# A IEC 60947-1 7 4.3.6.4 -

4.4 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, buf information
given in the manufacturer's catalogue or tender may constifute such an agreement.

4.4 FABA T A 2 M
RIS ZHER T ERBREEER - HAP X ZER - FE AR S s 868 & 2
w10 € > HJR AT LABLAE i o B SR SR T B R R % F ek - @

Table 1 -~ Utilization categories for switching elements

Kind of current Category Typical applications
Alternating current AC-12 Controi of resistive loads and solid state loads with
isolation by optocoupiers
AC-13 Control of solid state lcads with transformer isolation
AC-14 Controi of small electromagnetic loads (72 VA)
AC-15 Contro of electromagnetic ioads {>72 VA}
Direct current DC-12 Control of resistive loads and solid state loads with
isolation by optocoupiers
DC-13 Control of electromagnets
DC-14 Conirol of electromagnetic loads having economy

resistors in circuit

* 1 BAR T ZE R

BB O fE JE 5y 8 i 7Y fE

TR AC-12 DL 8 b o > 28 FH =0 & &% & & 28 & #2222 60 77 =X
AC-13 DL 8 BE 23 B Bl > [ B8 & 80y 1 4 5 =0
AC-14 /N EE G Bk 2 e 5 S (T2VA B BLT)
AC-15 B g & E 2 PR 95 X (72VA DL F)

HR DC-12 DL #8 B il > 25 PH =X 2 3% 5 3] 78 &k > 2 4] 07 =
DC-13 ERTA=F Lt ke
DC-14 TR & A A BE B H 2 B A Ay =
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4.5 Vacant
4.6 Vacant
4.7 Vacant
4.8 VYacant
4.9 Switching overvoltages

Subclause 4.9 of IEC 60947-1 applies.

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).

4.5 (ZH)

4.6 (==H)

4.7 (ZH)

4.8 (=H)

4.9 ] #13% B K
i IEC 60947-1 2 4.9 ¢

4.10 BT 2 EREER
G ER AR EREE S ECEAFERREBRIT (2R
2.3.3.7) ¢

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 faliing values of the actuating quantity. Uniess otherwise
stated, the rate of change shall be reguiar 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 shalt 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.

4.11%5 7% 25 BH 2 2 B & (actuating quantities for pilot switches)

AN EHE R FEEDEHE  EBRKE—2 EAEETREERE Z - FRIE
SHEETE > EHFEEES(LER > MHAEL 10 s N E S #EEEE)E -
HiEFEEANEE TR E S HEEHE ~ (HP 2 —@E - & &l 38 8 (=]
FHEEH M) -

DR > BB EIERE RN ZE S MZET AR SREFREBEZRANHE 5
BREREXECEEZ REHEH MZEZHELBENERBFABANELEESGS > =
Ao EH R -

0
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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 elemenis which are individually adjusted is
considered as a combination of pilot switches.

ANEF2EM BB THRZERSHM
AR 2D LA E BB T 2 b ES5 R T ERA
Az #EFEAEEE -
HBAR 2 LB BRIt 2 HrnamEE - H B S ME RS -

5 Product information

5.1 Nature of information

The following information shall be given by the manufacturer:
Identification

a) The manufacturer's name or {rade 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.

¢) IEC 80947-5-1 if the manufacturer claims compliance with this standard.
5. EmER
5.1 ERtEE
BUS R e T A& -
B 3
(a) BSR4 08 B0 T pe A -
(b) fi5 & AU 5% 2 AT (k7% B4 R e m - AU 8% 0 B I B A BETH > HUAS BH R T 1 (3R
B RS 1 0 B BRI B & 51 2 Fr 9k -
(c) BUEMMEEZHESTT G IEC 60947-5-1 4 -
Basic rated values and utilization

d) Rated operational voltages {(see 4.3.1.1},

e) Utilization category and rated operational currents at the rated operational voltages of the
control circuit device.

fy Rated insulation voltage (see 4.3.1.2),

g) Rated impuise withstand voltage (see 4.3.1.3}

h} Switching overvoltage, if applicable (see 4.9).

i} IP code, in case of an enclosed control circuit device (see 5.1 and Annex C of IEC 60947-1).

BEAEEEKEER

(d) HELRMFERZR43.1.1) -

(e) M BHMEEHERFER T ZEMH T HMEECRFEER -

() WMELGERE(2H 43.1.2) -

(2) FHEBHWMIERE (M 4.3.1.3) -

(h) BfRH & 2 B (G5 ) (2| 4.9) -

(i) HREMAXZEFHERIEE AIZH P55 (2K 1IEC 60947-1 Z 5.1 Kff§% C)-
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i) Pollution degree (see 6.1.3.2).
k) Type and maximum ratings of short-circuit protective device (see 8.3.4.3).
) Conditional short-circuit current.
m} Suitability for isolation, where applicable, with the symbol 07-13-06 of IEC 60617-7.
n) [ndication of contact elements of same pclarity.
() THMEEERG6.1.3.2)-
(k) FpgfrERE 2 MABERNHEEE 2R .3.43) -
() AR E R -
(m) 484 8 M S8 )M 1IEC 60617-7 2 5% 07-13-06 -
(n) AH [E M 52 8 oT 0 2 AR -
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 shall be indelible and easily legible, and shall not be piaced on screws and
removable washers,

Whenever space permits, data under ¢) to n) shall be included on the nameplate, or on the
control circuit device or otherwise in the manufacturer's published literature.

5.2 B

5.2.1 — %
DA EREE 2 E > K S.1 %) OMIEMRE T LUETR > DUERH
# R P i AUFS e B AR -
ErRERAHAW S HAGERBRREHER R
HEZEMFE > ()EM)MHB EREN AR ERER L GRIER RS
BrEsiTHRZ XM baasZ -

5.2.2 Terminal identification and marking

Subclause 7.1.8.4 of IEC 60947-1 applies.
5.2.2 & Ui a8 Bl B AR R

#F IEC 60947-1 7 7.1.8.4 -
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
surrcunding each actuator or closely adjacent to it

Symbols shall be in accordance with [EC 60417,

5.2.3 hRE AR R
BEhes o A A M AR SE P 2 o BRI 2 B e BN A MRSt sl gt 0 B
HORERBERSBEEE R EZE) - BPSHEEE &R A EHEELEHSLE -
22 [ J& A B - A] R S0 B EE ) DURE DR OB ek A o fEEm TR T = 0 E B &
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J& B B A AT . > AR R gk AR BT AR R
TR METT & IEC 60417 FE -

5.2.4 Emergency stop

Actgator s_hape and c_olour, background colour and direction of unlatching for emergency stop
devices with mechanical latching function shall be in accordance with 4.2 of IEC 60047-5-5,

5.2.4 B Sz
MM ENRE Y BB E > AP INEEG - 5 RE 6K HEH
FH % > FEFFE IEC 60947-5-5 7 4.2 H5E -

5.2.5 Operating diagram

As _rqtary s'wi§ches may have a multiplicity of contact elements and a multiplicity of actuator
positions, 1t. 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.

5.2.5 R IEHE
JEE bR FTRE B A ZEBB T R P EHNI S E - NI SR E L HAE R
B ZER G URERTHEZMEBTE -
BEUEFE G A ERZEM G - B 1 R Rl F 2 g -
5.2.5.1 Position indication

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

5251 B 2R
fir B 2 BEom o0 ZH 5 W - L a8 S BRT SR R BF X LB U 5 Bt -
5.2.5.2 Terminal markings for operating diagrams

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

5.2.5.2 8 fF B 2 & I R
I AR O JE T RIZ R IEBS I o BF o SRRt M e
5.2.6 Time delay markings

For time-delay contactor reiays, the markings shali include the value of the time delay in the
case of 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.

5.2.6 IE B R R
BP0 A B PR Y BB R ISR BRI R (BB
3P 0 T3 7 T ) T
EEAT I MO B T O R R — (B 0 R I T TS L B — o AE
B 1 2 9 4E 5 2O 065 D
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A WAED EEER T EE A B R FESE I E R S 0 A e .
HREREEE SR T > SIS EMR 2.4.1.1 5 2.4.1.2 FERIERE 2 Rk -
5.3 Instructions for installation, operation and maintenance

Subclause 5.3 of IEC 80847-1 applies.

5.4 Additional information

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
wiring diagram or in the instruction sheet supplied with the control circuit device.

5.3 HEBH - RIERARKRRHRHA
# A IEC 60947-1 7 5.3 -
5.4 Hfth&EH
FEmHEREE 2 HMOZER - ERITHE JE K ZHBEREZR -
PG ERMREEN  HEEG A R gE > SN EMEREE ZHNA
B g% e

6 Normal service, mounting and transport conditions

Clause 6 of IEC 60047-1 applies with the following additions:
6. EHEBRIE - ZREEE @RS

M FH IEC 60947-1 % 6 {f& & T 5B NI E -
6.1.3.2 Pollution degree

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

6.1.3.2FHFLK
RIFEEmBE S ERE HHEREEEEHZENRITRAER 3 ZBEKAE -
B H AT AR F RN A g R A FE MR R AN -

6.3.1 Mounting of single hole mounted devices

The single hole mounted push-buttons and indicator lights are lacated in a circular hole of the
panel, which may have a rectangular recess faor a key.

The dimensions are indicated in Table 2:

6.3.1 B —RESTL U E > 2 48
DURE 2 AT BB AR AE Y S RS R o ER E R L R BRI
BB -
R2OERSHRT -
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5 Table 2 - Mounting hole diameter and
o dimensions of the key recess {if any)
rmax = 0,8 mm
s I Mounting hole Key recess (if any)
' Size diameter, o Height, i1 Width, b
mm mm mm
* - + - D30 305 "5° 330 *9° 48 "9
+0,4 +0,4 +0,2
i // D22 223 3 24175 32"y
| D16 162 *3* 17,9 192 17 9%
d
D12 12479 138 137 17 52
IEC 902/97

*®2 ZERARTRBERTCER)

b
| lpy—rmax = 0,8mm
1 | ETEN Y B CER)
. ____l__ mm = h b
mm mm
D30 30.57%° 33.0°%° 4.8
g D22 22.37%* 24.17°%* 3.27%7
c soze7 D16 16.27%2 17.97%7 1.7°%2
D12 12.1°%2 13.87%2 1.7°%2

6.3.1.1 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. 11U ECER)
EEEEMCE L, B2 #E T E) HERSWER 3 Z bW -
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 8 mm, if necessary by the use
of packing piece(s) supplied for the purpose,

NOTE The sealing gasket is not standardized.

6.3.1.2 [ 1 [ J& &G &
ZEKE ATwmUEMEECENAERNRR  EUILEREELE lmm £ 6
mm 7 E AT E AR b oo 0 B A RO R L HAY -
HE: EHBRIFEERLHE -

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 shaif be not less than those given in Table 3, unless otherwise stated by the
manufacturer.

6.3.1.345F B4

PRIFERIEME S AEHEE » ZEEER TN 6.3.1 A4l 51 27 25 18 i L5
HESZE L PO HEE a > kAP L)EE b E/NRR 3 ATATEE -
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Table 3 - Preferred minimum distances
between centres of mounting holes

Size a b
mm mm
D30 50 65
D22 3¢ 50
D186 25 25
D12 20 20

*®3 ZERATLER/NEEERE

R~F a b

mm mm
D30 50 65
D22 30 50
D16 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 shali establish the compatibiiity 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, atc., some devices may be capable of being mounted at
distances less than those given in Table 3 in accordance with the indication of the manufacturer of the devices. On
the other hand, certain types of devices may require distances greater than those given in Table 3.

MBE a 81 b 7] G i -

ZERTEHESIBMAE BEHAZRIAARNERHZIEE  EHEERIIELM

B UEREE R RE > GRFHEMEEEERE -

HE  WREBE R ZRETEE - B2 - BRE > AL E AR AR IEEE
R/NRFRIFIZEEZE - S—HH FHREAEREEFERNNRRES
5l 2 22 e RS e

7 Consiructional and performance requirements

7.1 Constructional requirements

Subclause 7.1 of IEC 60947-1 applies except for 7.1.2, 7.1.3, 7.1.7, 7.1.9 and 7.1.13, and
with the following additions:

T.HBERMEEER

7.1 BEEX
kg 7.1.2~7.1.3~7.1.7~7.1.9 ) 7.1.13 4 » #EF IEC 60947-1 ~ 7.13 X T FIE N
ME -

7.1.1 WMaterials

Materials shall be suitable for the particular application and shali enable the equipment to
comply with the relevant test requirements.

Special attention shall be called to flame and humidity resisting gualities, and to the necessity
to protect certain insulating materials against humidity.

NOTE Requirements are under consideration.

7.1.1 #F ¥}
MOk REE PR EEA > L EE R RE AT S AH B Z SBR K -
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J& 5 1% B B K R B MR RE - I T B RS R AR G bR 2 B R R B -
HE: FBREGHZELLN -
7.1.2 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 insuiating
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 insuiation material.

712 BEEH R ELER
HEZMHEABHBMTZ A HKREHEERE -

1 o HpE B ER 0 A 15 IR B @ & AR B (P & R 5 B R A R BR AN -

7.1.3 Clearances and creepage distances

Minimum values are given in Table 13 and Table 15 of IEC 60947-1.
7.1.3 22 ] BE B B ot [ BB B

B/ANEEBE R IEC 60947-1 2 3 13 K3 15 41 o

7.1.4.3 Actuating force (or moment)

The force (or moment) 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
environment of the installation and the use for which it is intended. :

The minimum starting force (or moment) shall be sufficiently large to prevent inadvertent
operation; e.g. push-buttons and rotary switches to be used with enclosures complying with
degrees of protection {PX5 or IPX6 shall not become actuated when hit by the jet of water
applied during the test of the enclosed equipment.

7.1.4.3 2 8 73 (B J13E)
EHREFEFHFFNECNEVETEHRFER  LFEHIER T ~ IR
AR R~ AR R Ha st R
HE/NEE 1 (ERITFE)E R LA kA R#RE B : BC & 1 & F 4 IPXS5 5 IPX6
{58 Pz F2c it B e W B BB > A AT e A0 R e o o B B 2 M S K AL P 2E) -

7.1.4.4 Limitation of rotation {of a rotary switch)

When actuators 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.

7.1.4.4 (Jig ¥ 5 Bl 2 )88 Bl FR &
EEME - REGESZRE 2 BB sy BN AREZRHEEE - 7 2 K
2 S EZmAREEIIE -

7.1.4.5 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 1£C 60947.5-5,

71458 FE Ik
NS EHENRNIUE HHEZEGERERR - ZHEFHED — B2
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BhYERENL > B @ frdk - hEed o A iR -
% : IEC 60947-5-5 SR ELSH E e 2 B2 iE L8 H ~ H M K -

7.1.8 Conditions for conirol switches suitable for isolation

A control switch suitable for isolation shall be manually cperated 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 [EC 60947-1).

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
controi switches suiltable for isolation when the contact elements are in the open position.
This may be obtained by padiocking or by a latch which shall only be releasable by a special
tool or key.

7.1.6 % HE £ 0 BA BE Z % £F
b Bl A = 12 1 B BR FE EL P2 BA BB (E DL T B R B (2 R 8% K)o HIER & H B
fir'E BBt AE (2 IEC 60947-1 2 2.1.19 Fz 7.1.7) »
P B P HIPA R Z PRI & > JE R PR AT AE BB D ER T > IR 52 8L A AL
ZrE -
Fli b A& B ZM S - FE R B7 1k BE Bl A 2 0 B B8 12 32 6 o 1 i 50 B B AL & 1 4K
fE®) - W HE 78 (E R e ok T B 5 I A B Z EP SR B P 80 > EE kit — HEY -

7.1.7 Class lf control circuit devices

These devices shall not be provided with means for protective earthing (see 1EC 61 140).
For class Il control circuit devices insulated by encapsulation, see Annex F.

7.1.8 Requirements for control devices with integrally connected cables

See Annex G.

7.1.7 B NEHEREREE

EHER AT E R i (2 ] 1IEC 61140) -

ARUEERG M EREER 2R F-
TIS M AR EREE R EENEX

2 W% G -
7.2 Performance requirements
Subclauses 7.2.1.1 and 7.2.2 of [EC 80947-1 apply with the following additions:
7.2 EREEXR

WA IEC 60947-1 2 7.2.1.1 & 7.2.2 & FHEBEE »
7.2.1.2 Limits of operation of contactor relays
The limits of operation for contactor relays shall be in accordance with IEC 60947-4-1.
7.2.1.2 BB T B BB < # 1R TR )

BELFR < BREIR G FEFT & IEC 60947-4-1 7€ -
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7.2.3 Dielectric properties
Subciause 7.2.3 of IEC 60947-1 applies with the following addition.

For Class Il control circuit devices insulated by encapsulation, see Annex F,
723 NEHE
M IEC 60947-1 2 7.2.3 . FHE IR E °
ARDEERG S N HEHEREERE 2RI F-

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

7.2.4.1 Making and breaking capacities

a) Making and breaking capacities under normal conditions

The switching e!e;ments shal!_be capable of making and breaking currents without failure
under the cond;t‘eons stateq in Table 4, for the required utilization categories and the
number of operating cycles indicated, under the conditions specified in 8.3.3.5.2,

During this test the overvoltages generated shall not exceed the impulse withstand voltage
values stated by the manufacturer (see 7.2.6).

T2AEHEAHREEATRE T ZRARBERED
7241 R ARBEEE
(a) EHE &M RE T Z/RARBEBEE
FBE T IEREAE R 4 Fr il Gk fF T~ > BT P 7 (E A oy SHEBL R {F A K> L 8.3.3.5.2
FIT #1051 B PA BR R > i A E AR AU e
AT L B B I o P E AR 2 8 R BR R W R S B R R T AL A Y 2 BR R (2 1]

\

7.2.6)

b) Making and breaking capacities under abnormal conditions

The switching elements shall be capable of making and breaking currents without failure
under the conditions stated in Table 8, for the required utilization categories and the

number of operating cycles specified in Table 5.
(b) ZE GG T Z A RBEEE
PABE TR IEREESR S FTALIROE T » WATHREM o BB R 5 Fril B F AR K
A BB ER R TN B AR

7.2.4.2 Vacant

7.2.4.3 Durability
Subclause 7.2.4.3 of IEC 80947-1 applies with the foilowing additions:

7.2.4.2(22 1)

7.2.4.3 it 52 M
WA IEC 60947-1 2 7.2.43 K FHEHEE -

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.

b) Efectrical 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.

(a) BRI 52 1




£ -&] 1030416 34—

ERIERAEE 2 2 HRERAE T ZLRRARER - [fi C
I & sl B T &

(b) BRI 2 1%
EREBREE ZERM 2N HHEHAEREZURRARER - [fik C
& sl B T % e

7.2.5 Conditional short-circuit current

The switching element shall withstand the stresses resulting from short-circuit currents under
the conditions specified in 8.3.4.

7.2.5 AR AR ER
Bl [68 JC 1 i m] 7K 52 8.3.4 FiT 4 (% 4 BT BE A8 2 R B8 BB

7.2.6 Switching overvoltage

Subclause 7.2.6 of IEC 60947-1 applies.
7.2.6 Y] B R
# A IEC 60947-1 7 7.2.6 -

7.2.7 Additional requirements for contrel switches suitable for isolation

Control switches suitable for isolation shall be tested according to 8.3.3.4 of IEC 60947-1 with
a value of test voltage as specified in Table 14 of IEC 60947-1 corresponding to the rated
impulse withstand voltage Uy, declared by the manufacturer.

Other additional requirements applicable to such control swiiches are under consideration.

7.2.7 WEEE R EHIBER Z B N E XK
b e P 25 I BH A FE I TEC 60947-1 2 8.3.3.4 M E sl By - H 3l By 3 B JE i 2L 5 it
P Fr At o ¥ FE Y TEC 60947-1 3% 14 7 Ik B 88 BE it 32 {E Ui, -
e e P 4% ) Bl B8 < L At BT i B oK B B o e

7.3 Electromagnetic compatibility (EMC)

Subclause 7.3 of IEC 60947-1 applies unless otherwise specified in this standard.
7.3 BHAES M (EMCO)

PRAEAE S A HES > WA IEC 60947-1 2 7.3 -
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Table 4 — Verification of making and breaking capacities of switching elements
under normal conditions corresponding to the utilization categories?

Table 42 Table 4b
ke?l Break?)
Utilization Make rea Minimum Sequence, number and
category ", U, ", U, on-time rate of operations
Cycles 7 Rate
AC cos @ cos ¢ (at 50 Mz Crder?? | Number per minute
or 60 Hz)
AC-12 1 1 0,9 1 1 0,9 2 1 50 &
AC-13 1 0,65 1 1 0,85 2% 2 16 Rapidiy?
AC-14 1 0,3 1 1 0,3 23 3 996 =l
AC-15 10 1 0,3 1 1 0,3 23 4 5 0Q0C 5
De T0,95 T0,95 Time
ms ms ms
DC-12 1 1 1 1 1 1 25
DC-13 1 1 5 x P8 1 1 6 x P& To.65
BC-14 10 1 15 1 1 15 253
/. Rated operational current I Current to be made or broken
U, Rated operational voltage U Voliage before make
P = U, x I, Steady-state powar consumption, in W 70,95 Time to reach 95 % of the steady-state current
1 See 8.3.3.5.2.
2} For tolerances on test quantities, see 8.3.2.2.
3 Both on-time values (for /make and for /break) shall be at least equal to 2 cycles {or 25 ms for DC-14).
4 The first 50 operating cycles shall be made with the test voltage raised to U, x 1,1, the test current i, having
been first set with the voltage at U,.
5 As rapidly as possible whilst ensuring complete ciosing and opening of contacts.
€ The value "8 x P results from an empiricat relationship which is found to represent most d.c. magnatic loads
to an upper limit of P = 50 W, i.e. 6 x P = 300 ms, Loads having power consumption greater than 50 W are
assumed to consist of smaller loads in parallel.
Therefore, 300 ms is to be an upper value, irrespective of the power,
7} For aii utilization categories the test sequence shall be in the order given.

F4 BFMTHHERERSEY EEATREZEARBEE RN EE

2 43 %= 4b
AP il = e %
% ?; I, | U/U 11, g/ j’gg;ﬁ% WE - 28 R 5 A %
JE Rz min
=W cosQ cose | (A 50 Hz KD x# :,ﬁ%Z
5 60 Hz) A
AC-1 1 1 0.9 1 1 1 509 |6
2 2 1 0.65 1 1 2 10 e )
AC-1 6 1 0.3 1 1 3 990 60
3 10 1 0.3 1 1 4 5000 6
AC-1
4
AC-1
5
S s To.95 To.95 HER
I ms ms ms
DC-12 | 1 1 1 1 1 1 25
DC-13 | 1 1 6xP | 1 1 6xpP® To 95
DC-14 | 10 1 15 1 1 15 25,




£ -&] 1030416 36—

== B [SEde N N
I, HERMEER I JA & A BB B 2 R
U. #HE PR AR E B U & ARl 2 & B
— 2 et SvvaNN4 \ [=i=] == S =
P=U.x I. T2REINHIHM » DI K B AL To.95 BN T 95%F% E E 2 HE R
FEO £ 14 8.3.3.5.2 -
2 b S s 2 5
@) REGEE T E > &8 8.3.2.20
(3) e 525 3 o At N
(e ABLREE miFEE A2 D ER 2 E# F K (DC-14 Al & 25 ms) -
(4) == S p g — " NN NS N
AT SO M A B 2 A B EEEF S E U <11 R EIR le HIE R U, BB
N sz
T LI E °
(5) 5 x v i N —
R BCER AT o (HATE R BEEE S R B & RBHBL -
(6)  #x B EA 2 N ” - _ N N v
35 HEBEGZ “6xP” &% > A[ff P=5S0W EIRN > LI H CERBEUMEE
— ° b 3 et S N2 - 4
faf » R BN 6 x P=300 ms- I3 50 W 2 & faf o] 5% Ky 2 {8 W Bk 2 /N T 3% & 7 o
R > Ram D AR/ > B LL 300 ms &y EFRE -
1) & S NI
BN FTAE B MR E N 5
Table 5 — Verification of making and breaking capacities of switching elements
under abnormal conditions corresponding to the utilization categories?
Making and
Make? Break?) ; ;
Utilization Minimum breaking operation
category on-time
Rate
1A, u/si, 1 Usi, Number per minute
Cycles {at 5C Hz
AC cos @ cos ¢ or 60 Hz)
AC-12 - - - - - - - - -
AC-13% 10 1,1 0,65 1.1 1,1 0,66 24) 10 8
AC-14 B 1,1 0.7 8 11 a7 2 10 8
AC-15 10 1,1 0.3 10 1,1 0,3 2 10 8
ne TO,95 Ta'g5 Time
ms ms ms
pe-12
DC-13% 1,1 11 | 6x P8 1.1 11 | 6x P9 Ty s 10
DC-14 10 1,1 15 10 1,1 15 254 10

i,  Rated operational current f Current to be made or broken

U, Rated operational voltage U/ Voltage before make

P = U, x I, Steady-state power consumption, in W To,g5 Time 10 reach 95 % of the steady-state current

1) The abnormal condition is to simutate a biocked open efectromagnet. See 8.3.3.5.3.

2} For tolerances on test guantities, see 8.3.2.2.

3) For semiconductor switching devices an overicad protective device specified by the manufacturer should be
used to verify the abnormal conditions.

4 Both on-time values (for /make and for fbreak) shail be at least equal to 2 cycles (or 25 ms for DC-14).

50 The value "6 x P results from an empirical refationship which is found to represent most d.¢c. magnetic loads
to an upper limit of P = 50 W, Le. 6 x P = 30C ms. Loads having power consumption greater than 50 W are
assumed to consist of smaller loads in parallel. Therefore, 300 ms is to be an upper value, irrespective of
the power consumption value,

For semiconductor switching devices the maximum time constant shali be 80 ms, e Thgs = 180 (3 x time
constant).
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£S5 BABMTTHEHENERSHEVEE AR GREZRARME S ENES

%rﬁ}\(Z) Eﬁ(@f(z) fx}\&%éﬁ ES
{5 FH 43 I 50 & {E
*E H FH min
I, U/u, /I, | U/U, x g
R 8
cosQ cosQ JE R 8
HR (F% 50 Hz
& 60 Hz)
AC-12 - - - - - - - - -
AC-131) 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
U, To.o5 To.95 i [
X
ms ms ms
DC-12
DC-13% | 1.1 1.1 6xP> | 1.1 1.1 | 6xpP® To s 10
DC-14 10 1.1 15 10 1.1 15 254 10
I. FHERIEERER I 78 HH % A BB B 2 B R
U. BHOE e EE B U & A B 2 & R

P= U, x I SRETHREHE > DI B To.05 BR T 95%18 F H 2 8§ [

P B GRGREESIHE BB - 28 8.3.3.53 -

O SHEREE FE > 2 8.3.2.2¢

C) WK BRI T EF SIS E Y B R REEE ARG -
O (% A B Bl ) B Om S R E A E /DS 2 (8 H % (DC-14 JI B 25 ms)

O REERMGZ “6xP” &R A fEP=50W LN REZHMZEREWLEA
fif > JR B 6 x P=300 ms~ I i i S0 W 2 & faf w1l e ae By % I A B 2 /N D) 5 & 4 e
L A G 2O OB AEEH Ry 7l > 300 ms By EFR{H -

HRFEEMMEE  Hi KRFHEEEER 60 ms - JRA1 Toos = 180 (3xHf[EH
L0

8 Tests

8.1 Kinds of test

8.1.1 General

Subciause 8.1.1 of IEC 60847-1 applies.
8. B&
8.1 AEEH
8.1.1 — /%

# A IEC 60947-1 7 8.1.1 -

8.1.2 Type tests

Type tests are intended to verify compliance of the designs of the control circuit devices with
this standard.

8.1.2 AU 3 =& B (type test)
HAHBETESHHEREE 2Rt T aARER -
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They comprise the verification of:

a) temperature-rise (8.3.3.3);

by dielectric properties {8.3.3.4);
¢) making and breaking capacities of switching elements under normal conditions {8.3.3.5.2);

d) making and breaking capacities of switching eiements under abnormal conditions {8.3.3.5.3);
e) performance under conditional short-circuit current (8.3.4);
fy constructional requirements (8.2);

g) degree of protection of enclosed control circuit devices (8.3.1).
HMARBELETAESHE -

(a) 3BT+ (8.3.3.3) -
(b) frEF5 1 (8.3.3.4)
(o) EHAMEAMGAET BT ZRARBE EE(8.3.3.52)-
(d) REAMAEHEET BT ZRARBE EE(8.3.3.53)-
(e) AR BEE R T ZHEAE(8.3.4) -
(f) &EFEEK(8.2)
(o) ZHEHERER 2 REFHRB.3.1) -
8.1.3 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.

In certain cases specified in Annexes J and K, the inspection is supplemented by a dislectric
test.

When performed, the dielectric test is carried out according to 8.3.3.4 with the following
amendments: the required minimum duration of voitage 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
appropriate. A sampling pian may be accepted.

8.1.3 fU17 K B&
RS A A ROl o B PRSP By B A IR 2 B -
bf 3% J B K Bl KL 2BAR00 T > ST M T EaE -
e R E R 8.3.3.4 ic & N AIE DM € 1T © I B8 BE B /N Bt 78 IR T 4 A By
Vs 7e7a > 478 i ) < I8 5 k91 B0 U - 4 B2 -
AR RS CEMEREE ZEHF N Mol o oA E -
8.1.4 Sampling tests

Sampling tests shall be performed on time delay devices to verify the time delay or range of
time delay as stated by the manufaciurer.

NOTE Sampling tests for clearance verification, according to 8.3.3.4.3 of IEC 60847-1 are under consideration.
8.1.4 HUER 5 B
JE S A R A4S B T AU B B 0 DU B8 B S RS P B 2 i B R ) B A A Y R
o
% @ {K#E IEC 60947-1 7 8.3.3.4.3» IR &EH N ¥ 8E0 -
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8.1.5 Special tests

These tests are subject to agreement between manufacturer and user.
They comprise the verification of the durability {see Annex C).

The mechanical and electrical durability tests shall be performed with the actuator operated
by a machine that compiies with the requirements of 8.3.2.1.

8.1.5 R 7k ol B
7 % ol B e B g e B A T AR AR -
ZERBAENAEEFEEER % C) -
B ERM 2R EEAMSES 83.2.1 ERIEMBBEHLHEH R ETH
B -

8.2 Compliance with constructional requirements

Subclause 8.2 of IEC 60847-1 applies except for 8.2.5 and 8.2.6.
8.2 HEMEBEX

k% 8.2.5 k 8.2.6 4 » @@ F 1EC 60947-1 2 8.2 -

8.2.5 Verification of actuating force (or moment)

When required in 7.1.4.3, the minimum actuating force or moment shall be tested during
sequence V of 8.3.1. The performance shall be as stated in 7.1.4.3,

8.2.5 BB N (K AE)zEE
R 7.1.43 BLERTH - ER 8.3.1 ZBF V hall R/ N B 1 (B M) - HERE
JETF& 7.1.4.3 HE -

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

When this test is required in 7.1.4.4, it shall be tested during sequence VI of §.3.1. The iest
sample shall be mounted according to the manufacturer's instructions.

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
against the means of Himitation. 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.

8.2.6 (Jiz & bd bR 2 )1 14 R ] & 5%
7144 EORILTEA G > FEM 8.3.1 2R VI ETZ AR - BB IERAETE
NEEABEA -
EENEENE 5 X > Wk HEKRE - & REREIEZ S G500 2 s
b EHEMERGE T L - &FZIE 10s -
HIRGE T REERE RPN FEXHSZEEREFE > GhslEA -
8.3 Performance
8.3.1 Test sequences
The type and sequence of tests to be performed on representative samples are as follows.
8.3 MEgE
8.3.1 KRR
HAREAEET 2o BEEERE PO Tk -
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-  Test sequence | (sample No. 1)
Test No. 1 — Operating limits of coniactor 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 properties of terminals (8.2.4 of |[EC 80947-1)
- Test sequence li (sample No. 2)

Test No. 1 — Making and breaking capacities of swiiching elements under normal
conditions (8.3.3.5.2)

Test No. 2 — Dielectric verification (8.3.3.5.5 b))
— HABERF 1 (BEAER D

S B 4R R 1 — EEL PR B 2 B R RPR (8.3.3.2) (B )
SREAESE 2— 0827 (8.3.3.3)
A BRIt 3— M ERME(8.3.3.4)
BB 4R BR 4 — XU B PR 1M (IEC 609471 7 8.2.4)
— BB 2 (A S 2)
SRR YR | — IE % A &R IET o BARATT (R 2 4% A R BET A & (8.3.3.5.2)
R 4R R 2 — 0 B RS 55 (8.3.3.5.5(b)

—  Test sequence lll (sample No. 3)

Test No. 1 — Making and breaking capacities of switching elements under abnormal
conditions (8.3.3.5.3)

Test No. 2 — Dielectric verification (8.3.3.5.5 b))
—  Test sequence IV (sample No. 4)
Test No. 1 — Performance under conditional short-circuit current (8.3.4)
Test No. 2 — Dielectric verification (8.3.3.5.5 b})
— HABERF 3 BEAER 3)
ABER 1 -REAMEEEET - BT 2% A K BB A2 (8.3.3.5.3)
BT 2— M ERMEETE(8.3.3.5.5(b)
— HABERF I BEEAER I
BT | - MR ERRE T ZMRE(8.3.4)
AT 2— M ERMEEE(8.3.3.5.5(b)
- Test sequence V (sample No. &)
Test No. 1 — Degree of pratection of enclosed controt circuit devices (Annex C of IEC 60947-1)
Test No. 2 — Verification of actuation force or moment (8.2.5)
— Test sequence VI (sample No. 6)
Test No. 1 — Measurement of clearances and creepage distances, if applicable (7.1.3)
Test No. 2 ~ Verification of limitation of rotation of a rotary switch (8.2.8).

— ABERF S EAER )
ARG IE | - BRI EREE  (REFHAEC 60947-1 [if #% C)
A B9t 2 - BB KT (8.2.5)
— ABERF 6 A 6)
A i & o5 1 — N B ] B B U S B R (55 A ) (7.1.3)
al B 4 9T 2 — 2 A0 e B B 2 e B PR T (8.2.6)
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There shall be no failure in any of the above tests.

More than one test sequence or all test sequences may be conducted on one sample at the
request of the manufacturer. However, the tests shall be conducted in the sequence given for
each sample above.

NOTE For class il control circuit devices insuiated by encapsulation, additional samples are reguired (see Annex F),
For control circuit devices with integrally connected cables, see Annex G.

e 2 3 B B 0 H A B A
A RBE R E R IE - A ETZHEARER - BAKEELHEHEFEAR
T -
HE: ARTHZE S N EREGHEREKEE  FTEEINIZEL (SR F) -
ARANBESHEEBER ZEHEREER  2HITK G-
8.3.2 General test conditions
8.3.2.1 General requirements

Subclause 8.3.2.1 of IEC 60847-1 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
8321b)or83.21¢c)

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 iravel of the operating machine shall comply with one of the
foliowing 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-travei 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.

During the whole part of the operating cycle where the contacts move from the open to
closed position (or vice versa) or at least at the moment when the switching operation
occurs, the velocity of the operating machine, measured where it touches the actuator,
shali be between 0,05 m/s and 0,15 m/s.

The mechanical cannection between the operating machine and the actuator shall have z
sufficient free play (lost motion) to avoid the operating machine impeding the free motion
of the actuator away from it.

8.3.2 — AWM
8.3.2.1—f Bk
i A IEC 60947-1 2 8.3.2.1 F NHEHI#HE -
JELLTF & 8.3.2.1.(a) 53K 2 MR (F B0 8h 8 17 R M A B ol B > 50k 8.3.2.1.(b)
B 8.3.2.1.(c) TR E bR -
(a) 7% 2 S e /= AH B 422 51 B BE - 5 8 1 1R 0B S BB D (B JE) IR B B 2%
By J7 I B ho R B E s ke
EERM 2 ST (TR > EREEREE TG TR — -
— MR EES L &R KRNEGEIE)  NEE BT R R EITE
Fr s 1B J1%E) 2 1.5 f% -
- BETOHZEE-TEENCNEEITHERKIBTEZ 50 %8 80 %
Z M e
R ET EMEGUECHKER) 2 BEREFERTR > 2D
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ERAR R AR  BRERBRBEBEXNH S EZEREENF 0.05m/s H
0.15m/s Z & -

FIEM I B B Eh a8 2 [ 2 B 3% > ER A e oy R (= E ) > DL iR {E
1% bR 75 BE 20 B 2 H Bl B 4R E AR A

b) For switches fully rotary in both directions, one operating cycie comprises either one fully
clockwise operation of the actuator or one fully anticlockwise operation of the actuator.
However, in this case approximately three-quarters of the total number of operating cycles
shall be made in the clockwise direction, followed by the remainder in the anticiockwise
direction. The angular velocity shall be between 0,5 to 1 revolution per second.

¢y For limited movement rotary switches, operation shall be at a speed of 1 to 4 revolutions
per second.

(b) $PREEETTEE HEE R SR ZBEFEANESSXEE RN TR ZIH
I 5 e o a0 O g e - BT AR E R R T A 4 0 2 3 73 B A I 54
FiE o HepRAlBHRETE - HAREELEY 05 EHE 18 -
(c) HINIRMIES) 2 e EpR » HIEFREELEEW 1 2 48 -
8.3.2.2 Test quantities
Subciause 8.3.2.2 of IEC 60947-1 applies except for 8.3.2.2.3.

8.3.2.3 Evaluation of test resulis

The condition of the control circuit device after each test shall be checked by the verifications
applicable to each test.

A control circuit device is deemed to have met the requirements of this standard if it mests
the requirements of each test and/or test sequence as applicable.

8.3.2.4 Test reports

Subclause 8.3.2.4 of IEC 60947-1 applies.
8322 BE &

b 8.3.2.2.3 48 » W IEC 60947-1 7 8.3.2.2 -
8.3.2.35 R &5 AT il
EUEASHEHAR 2 EHZE TR > REXEABERBEHEREEZRRT -
FesHERBBFER L/ IEBEF ZEHEREE ARAFEEAEEZRK -
8324 BB &
# A IEC 60947-1 7 8.3.2.4 -
EEH - EH SR E S#Bk T
8.3.3 Performance under no-load, normal ioad and abnormal load conditions
£.3.3.1 Operation

Subclause 8.3.3.1 of IEC 60947-1 applies.
8.3.3.1#(E
# A TIEC 60947-1 7 8.3.3.1 ¢

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 |[EC 60947-4-1).

8.3.3.2 B 1 e Bfl 2 8 1F iR R
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EE TG R 2 $R ME A R FE 77 & HUBE A Z 224 (2 ] TEC 60947-4-1)

8.3.3.3 Temperature rise

Subclause 8.3.3.3 of IEC 80947-1 applies with the foliowing addition:

All switching elements of the controf 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 Several temperature-rise tests may be necessary if the control circuit device has several positions in which
switching elements are in their closed position.

The minimum length of each temporary connection, fram terminal to terminal, shall be 1 m.
8.3.3.3 8 7

A 1IEC 60947-1 2 8.3.3.3 } F AN E -
PRI ER R AT B A B BT A Al E P & 2 B B T O E — F sl
B - BEBHRB TR BB AR ZBEE 7 DURELAFHEHHESMLES -
A8 sh T ATE B -
e EEHEREEZHEM THESESEMLE EFME  AIHET S TORTT
i
B EGER TR FZR/NREES I m-
8.3.3.4 Dielectric properties

Subclause 8.3.3.4 of IEC 609471 applies with the following addition.

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

8334 BHE
i IEC 60947-1 7 8.3.3.4 F FHE N E -
BN EH % BN PEHEREE > 2H§EF -

8.3.3.4.1 Type tests
Subclause 8.3.3.4.1 of IEC 80947-1 applies with the following addition.

Add, after the second paragraph of 3) ¢}

The controt circuit device shail be capable of withstanding the test voltage applied as follows:

—~ between live paris of the switching element and parts of the control switch intended to be
earthed;

- between live parts of the switching element and surfaces of the control switch likely to be
touched in service, conductive or made conductive by a metal foil,

- belween live parts belonging to electrically separated switching elements.
8.3.3.4.1 W B
] IEC 60947-1 2 8.3.3.4.1 F FAEIME -
Q) (0)F 2B Z®&MINTAEE -
P2 ) o S R B E M 2 BLN 30 057 FUME 0 Z sl B e R -
— BEMFEFR T 2 W EE ] KRB Z TR E B ER o 12
—  BEInAE (5 BE JT 4 2 75 B AR 3 1> Ko (922 i) B BE 2% [T AT AE & AE 4E (2 1 1 fil %
ZEhsy > BEEMNNEEE  MEKAEEEZEIZM -




£ -&] 1030416 44—

— IR THEZH D E AR S EL T IZM -
8.3.3.5 Making and breaking capacities

Tests for verification of making and breaking capacities shall be made according to the
general test requirements stated in 8.3.2.1.

8I3ISHAKRBMEER
e A R BB S 2 E AR 8.3.2.1 Ay il — #% 5 B B oK & B il 57 -
8.3.3.5.1 Test circuits and connections

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

Adjacent contact elements are considered to be of the opposite polarity unless otherwise
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 subiect to separaie tests in the normally
open and normally closed positions connected in accordance with Figure 5.

Contact elements of the opposite poifarity 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 fo 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 vatues, the circuit shown in Figure 7 shall
represent load Lg in Figures 5 and 8.

8.3.3.5.1 R & B ik Bl i 2
JE 5 BEL B T {4 B4R MR R B b B AH [F) 1 B T A 2 — R T AR -
b IF B4 5 s 55 A SR BH - A AT B T R R AR R A B R R R -
C BRI Za B ) $ 12 BE Ry A0 B 1 Zb BY U] i 42 E AI B fH S fm e & -
B R T 4 B AR MR e B R R R B M [E R M 2 BB T (4 0 FERIE S PN B B
& oo Rzl Z AT RN RS -
CIUEL Za UV A2 BE e HHE FAEBLE AL B » 47 BIRE 5 7w 88 S 9% 48
T b -
B2 14 22 BA R T 4 iR (8 6 P I BB B B AR o R 52 R B 2 A A A SRR M Y B2
BT e E AR HREEERER L -
Zb BRIV 5 B EL e oy B sE EOE BB E PAMr BT B o [HH AR AL E 2 W E
Ui ¥~ R A 8 6 P o B B BEUR 0 F o AH SRR MR 2 AR A B
ERARBE R ERERNERE  AIDIE 7 &R A RE S HE 6 F2E
fif Ld -
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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).

For d.c. tests:

To cobtain the specified steady-state current the test current shall increase from zero to the
steady-state vaiue within the limits shown in Figure 9. For guidance, an example of an iron-
cored load is shown in Annex B.

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

DN

DNEE > HAafMELE ~EHEH I ZRCER  MEREEZRAE -
BRI PA A K Z BB RN R 3% 2 EIH B (B 7 Ao e

ESDINNE N 7

BROGHEEZREER A BERERCSHBEMEE 9 rRENZR
RRHE - s B AE @B EKREAEK 2EN 2% -

A BB R ELE R R 4 B3R 5 - JE R S5 & o I BT 6E A 2 SR
B

8.3.3.5.2 Making and breaking capacities of switching elements under normal
conditions

The tests are intended to verify that the confrol 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 operating cycles shall be carried out
in the following sequence:

— 50 operations at 10 s intervals with the voltage set at 1,1 Uy,

- 10 operations as rapidly as possible whilst ensuring complete closing and opening of
contacts:

— 990 operations at 1 s intervals;

- 5000 operations at 10s intervals (or at a shorter interval determined by the
manufacturer).

83352 EHMRETHMBITHZRALBHEE
BB EHER R EREE  RUREERN T EREERS Z 8 -
R 4EAE > WK NIRRT 6 050 #R{EEE -
— BEEHRER 1.1 U, BL10s BEFEE 50 X
— DI PR E R IE 10 X - {H A T Or 132 B 52 B8 PA & BLBA RY -
— M 1s BEREEE 990 X
— D10 s By fR#RE 5000 (B B A& M v 15 0 2 B AL FET PR )

When the construction of the device is such that rapid cycling is not possible, for example
overtcad relay contacts, the operations shall be at 10 s intervais or as fast as the device will
permit.

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

EREESERGEADREERIEE > § B EES R WEDHAL
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10s BrfElfE - RIREEARTFZHPEERZ -
WHRFMEE @B REE: > ¢ - EWAMN  BEEE > HRFEFERXEEHA
A B A B A B IR E MR RE AT TR Z R (2 B M Bl & B -

8.3.3.5.3 Making and breaking capacities of switching etements 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.

8.3.3.5.4 Vacant

8.3.3.5.5 Results to be obtained

a) During the tests of 8.3.3.5.2 and 8.3.3.5.3 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 8.3.3.5.2 and 8.3.3.5.3 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.

83353 REMRETHBM THZIRALGHEER
B e AR BRI E o e DK 2 S R P B 2 1 A BT B R
e HE#EERRFEREFERST S ZHE -
8.3.3.5.4 (ZEH)
83355 EBHER
(a) f£8.3.3.5.2 ) 83353 2ah » A5 ELE RN E - A
b BB REIN > B RIS ] R -
(b) 7F 8.3.3.5.2 F 8.3.3.5.3 By 1% > AR 8.3.3.4.1 f5 1 > ¥ AEE D
i By B BE 2U(E A a5y 1,000V)#E(T "I R-FAR" bk -
8.3.4 Performance under conditional short-circuit current
8.3.4.1 General conditions for short-circuit tests

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

834 AMAERER T Ak
8.3.4.1 50 % B ol By — R 1
B R T (R By s HL O BOIRAR - I Z R BIR R AR

8.3.4.2 Test procedure

The switching element may be cperated several times before the test, at no load or at any
current not exceeding the rated current.

A contact element with two terminals shall be tested with the actuator in the position
corresponding to the closed position of the switching element under test.

The contact element to be tested shall be in series with the shori-circuit protective device
{SCPD), the load impedance, and a separate switching device in a single-phase circuit as
shown in Figure 8. The test quantities shall be in accordance with 8.3.4.3,

8342 B
AR S BR AT o DLz 8Bk DU ] A B A BE E {E B R 1 B R T AR X
a5 B W & BB TR HE B S e N A2 BT e E
HEEZUE -
57 ] B B T 4 FE B 5 R (R € 45 B (SCPD) ~ & #k[H i > DL K 2018 8 A /- B AH 2B %




— 47 — -] 1030416

T2 BB E R o SR BEK 8343 HE -

The test is performed by making the current with the separate making switch and the current
shall be maintained until the SCPD operates.

The test shall be performed three times on the same contact element, the SCPD being reset
or replaced after each test. The time interval between the tests shall be not less than 3 min.
The actual time interval shall be stated in the fest report.

For change-over contact elements, the above test shall be made separately on both the
normally closed and normally open contacts.

NOTE For contro! switches with both two terminals and change-over contact elements, both types should be
tested.

A separate conirol circuit device may be used for each contact element.

AT 2 B B E DU O 2 15 A BH BR 8 BE S R H s HE R 4R F| SCPD {EE) &
1 e
B — BT AT 3 Rl > FREABEAEESFH SCPD - A Mg+
A[/NFR 3 min o JEREE RS R R # N SRS -
BERY V)R BA R T F > MEREH K BE B BA B2 R oy B 1T Bl sl By -
5+ [E R EA & e V) 8 RGP BE B o R W A A =X o Bl T
Llad B -
HREMEER Tl TEaEN - EZEHERER -
8.3.4.3 Test circuit and test quantities

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
intended 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 ancther value if stated by the manufacturer
put not less than 100 A, at a power factor of between 0,5 and 0,7 and at the rated operational
voltage. The cpen 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.

8.3.4 3\ nE ik Bl B &

B 68 7T 7 M AL 4k B 4 i P 5 Y =X B E (B 2 B OR 5 45 B (SCPD) & Ik - i [F]
5 61 A DL {0 2R BR P & 2 A R A4S B oR
ABERZHIE AR EREE —EHER - EREE 0.5-0.7 Z K&
HEREE R TH R S B E] 1000A BCELEMIEIS E 2 M EE - E
A E/NFY 100A - HBHRIE L FE B Z B T Fm R ERIFERZ 1.1 1% -
JEGE FH 48 & 1 m 2 88 &% Ks BRI BF o (40 228 B2 AE BB B P o ok 4 40 JH 3 E Y 5% B BR T (R
ZEEAEER -

8.3.4.4 Condition of the switching element after the test

o

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 withsiand the power-frequency voltage of 2 U, but not less
than 1 000 V applied as specified in 8.3.3.4.1.

8.3.4.4FH B st sl BB 18 Z IR RE
(a) LB aslbait - FE W IEH 28 24 EBH B T R BHRL »
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Position of rest of the actuator

Actuator

Contact glement

it

End stop
b applied to the
contact element

*NOTE Because of a possible resitient connection between the actuator and the contact element (for example,

a
b
c
d
b+co+d

a+h+c+dt eyt

Position of rest
of the contact element

Pre-travel of the actuator

Pre-travel of the contact element

Position at the end of
the over-travel of the
contact element

Minimum value required to give adeguate contact gap

Qver-travel of the contact efement
Total travel of the contact element

Total travel of the actuator

see Figure 3}, the over-travel of the actuator may exceed the over-trave! of the contact element by a length e.

\;3(
b
W

Figure 2 —~ Operation of push-buttons

i g g
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a HEESEAETE
b EEELTHAIETRE
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S R I R

c Rt e HEHER 2 &/NE

d FEETHZBETE

b+etd BEELTTH 2 HEITHE
atb+tct+dte)* P EhES X 1T
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3

o bnd stop applied to the actuator

v

%
%

NN

MI%
777

0

%
vz

IEC 804/97

Figure 3 — Difference e between the over-iravel of the actuator
and that of the contact element

it I AE BB
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3 HEGSBTEAREETHBTEZHENER
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Figure No. Figure Symbols Forms Description
— — | |7
Nots 1 Single gap contact element with two
42) terminals
_‘r\\_
B
Note 1
— _ - X
Note 1 Double gap contact element with two
4b) ! ! terminals
....j\‘ Y
Note 1
c Change-over, single gap, contact
4c) _"]‘/_ element with three terminals
Note 1
%::f Change-aver, double gap, contact
ad) Za element with four terminals
Note — The contacts are of the same
—  — —_ polarity
Tt i
iy
; i E: E ! _'i“r_ Change-over, double gap, contact
4e) HHN 1 b element with four terminals
'v—i | (The two moving centacts are
| slectrically separated)
—— - [re— - Note — Multiple electricaly separated
contact configurations are also
covered by Zb

NOTE 1 Symbols according to IEC 60617.

IEC 857/08

Figure 4 - Examples of contact elements (schematic sketches)
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4(b)
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Test circuits
(see 8.3.3.5)
Multi-pole contro! switches

oo Metal enclosure
e
| j N
| 8% 8% é% i é\) |
Contacts of same polarity not Supply I i i |
elactrically separated T, _
M | i amig LT
,,,,,,, ?
5 H
e F
[EC 620/9%
Ly Load according to Figure 7
F. Fuse or isclation measurement device
S:  Contact element (NO or NC}
Figure 5 — Test circuits for multi-pole control switches -
Contacts of same polarity, not electrically separated
o 5 B B
o (%18 8.3.3.5) o B 4
N N7 3
8 B P ] B [ "

N

Eand

[ h 2 RERE R TS
R Wi NQE”‘LE_“_ N ‘
—’~ _—
dﬂ F
O— ——

IEC 620/99

Lo REE 72 &
F: {7 b 4500 48 40 2 A
S: 5 5 f (NO 5 NC)
B S SEEEBMRRER - FEE KBS
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v Metal enciosure

Contacts of opposite polarity Supply
and electrically separated

i
i
t
£
f
\_

N o vz

1EC 621/99

Ly boad according to Figure 7
F: Fuse or isclation measurement device
5. Contact element (NO or NC)

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

. @ 1B 41 7

A [ i % 2
By DL R A8

IEC 621799
Lot fRIZME 7 2 & f
F: frigGEGHERE
S: HEREITIE(NO 5 NO)
& 6 2% i B BE wl B B B — f R M 2 48 45 i B
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Maks current
for example:
10k, cos ¢ = 0.3

Test circuit

(see 8.3.3.5)

Commutating contact

/]

Break gurrent
for example:
e, 008 @ = 0,3

L [] Ry [] Forrmula for Rg calculation

R =333 L (1
g cos ¢

- COs P}

1EC 908/97

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

BAER
40 10Ie, cosep= 0.3

=i

B R & R
@il 40 : Te, cose= 0.3

Rs 3t 5 44 5t
Rs Rs = 33.3 U/I.(1/cosp - cosQ )

&t &

A E A B R R R /B RN B (R EE BB AET > & Ld Z
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Make swiich

Fauit current

fimiting resistor
Metal enclosure |

/ ]
j :
\

! ]
'

Prospective current 1 000 A
Power factor 0,5-0,7 (or as

specified by the manufacturer)

NOTE To be connected alternatively to | or I on successive tests.

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

NN S

| Switch under test
1

| \
SCPD as specified by Fusible element
the manufaciurer

1EC 209/97

i (& R
3 a8
¥ A Bl & R 7 & [
)/ N
IIO“O/ [ — } —— [ \;_l
r / | L
TEHAEE R 1,000A I % — _\_ _
R 8 0.5-0.7 (8% 1< i 74
5 E )

HE EREARET  RO#EEELIRI-
8

\
pdepclis 2 31 57 B

SUBR B o O (F 0B A

o] f5 7 1

(20 8.3.4.2)

N
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%! 4
(95,100
0  AOOOOETTETERTETEERTRES)
S \\ N (117:95)
80 4 \\ y
60 - - I = sieady state current

40 Toos = BxP for P < BOW

Toos = 300ms for Pz 50W

(47:25)
20

¥ T t Y B iEC 910/07
20 40 60 80 100 % To,05

Figure @ — Current/time limits for d.c. test loads (see 8.3.3.5.3)

%1 |
(95:100)
100 -
{117:95)
80 -
60 (33:63)
4 s

I= RRREE R

% To.95 = tx100/Tg. 95
07 P<50W B » Toos = 6XP

P=50W E:;‘j:‘ ’ T()'95 =300 ms
204 (47:25)
{0,5)

20 40 60 80 100 \ % Tony EC s107

9 Humal B e 2 R/ E R (2 1] 8.3.3.5.3)
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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- VA rating
tional
Désigna- | Utilization °t';'1‘;':::f' Rated operational current /, (A)
tion 1} category current at rated operational voltage Ug
hne
A VA
Alternative current 120V 240V 8o v 480 V 500 V 600V M B
A150 AC-15 10 8 - - - - - 7 200 720
A300 AC-15 10 6 3 - - - - 7 200 720
ABOD AC-15 10 6 3 1,9 1,5 1,4 1,2 7 200 720
B150 AC-15 5 3 - - - - - 3 600 360
B300 AC-15 5 3 1,5 3 800 360
B60O AC-15 5 3 1,5 0,95 0,75 0,72 0,86 3800 360
G150 AC-15 2.5 1.5 - - - - - 1 BOO 180
C300 AC-15 2,5 1,5 0,75 - - - - 1 800 180
CB00 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
E150 AC-14 0,5 0,3 - - - - - 216 36
Direct current 125V 250V 400 Vv 500 V 600 V
N150 DC-13 10 2,2 - - - - 275 275
N300 DC-13 10 2.2 1.1 - - - 275 275
N&00 DC-13 10 2,2 11 0,63 0,55 0,4 275 275
P150 DC-13 5 11 - - - - 138 138
P300 DC-13 5 1.1 0,55 - - - 138 138
P&00 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 0C-13 2,5 0,55 0,27 - - - 69 69
Q600 ale K 25 0,55 0,27 0,15 0,13 0,1 69 69
R150 DC-13 1.0 0,22 - - - - 28 28
R300 DC-13 1.0 0,22 0,1 - - - 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 f, (A) the rated operational voltage Ue (V) and the break apparent power B
(V.A) are correlated by the formula B = Ug - .

bt 8% A
(B E)

WBEASEZEREEEHER 3.

TAl REFRHSHECBEEESEGZEY
il ; e ‘ e . VA #HE H
EEA R e U 2 B L (A)
73 | VA
the
A
R E T 120V \ 240V \ 380V \ 480V \ 500V \ 600V | M B
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Al150 | AC-15 10 6 - - - - - 7200 | 720
A300 | AC-15 10 6 - - - - 7200 | 720
A600 | AC-15 10 6 3 1.9 1.5 1.4 1.2 7200 | 720
B150 AC-15 3 - - - - - 3600 | 360
B300 AC-15 3 1.5 3600 | 360
B600 AC-15 5 3 1.5 0.95 0.75 0.72 0.6 3600 | 360
C150 | AC-15 2.5 1.5 - - - - - 1800 180
C300 | AC-15 2.5 1.5 0.75 - - - - 1800 180
C600 | AC-15 2.5 1.5 0.75 0.47 | 0.375 | 0.35 0.3 1800 180
D150 | AC-14 1.0 0.6 - - - - - 432 72
D300 | AC-14 1.0 0.6 0.3 - - - - 432 72
E150 AC-14 0.5 0.3 - - - - - 216 36
BERER 125V 250V 400V | 500V | 600V
N150 | 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
P150 | 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
R150 | DC-13 1.0 0.22 - - - - 28 28
R300 | DC-13 1.0 0.22 0.1 - - - 28 28
M= A
B=R{ Er
HE 1 FEREITAREFEEHAEBERLETCIRBERER) B B LR S A
HERGER U Z2VERFREZHFE -
HE 2. BHEHRMFER L(A) > HELRMFERE U (V)L EEET TR B(V.A)ZEHIE
Ry A3 B=Ue L »
Table A.2 - Examples of semiconductors switching element ratings
for 50 Hz and/or 60 Hz V)
Switching Rated Rated make current Minimum Maximum
element rating operational operational OFF-state
current J, A current current
BPesignation A AC15 AGC14 AC13 AC12 A mA
SA 10 100 60 20 30 0.1 15
SB 5 50 3G 10 5 a1 15
8C 2 20 12 4 2 0,05 1G
8D 1 10 <] 2 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
5G 0,1 1 0.6 0,2 0.1 c.01 3

1 The rated operationzal voltage shall be specified by the manufacturer,
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F A2 HEBEBHR T 50 Hz K/ 60 Hz(1) 22 48 E 75 & 2 {4
BRE T | BT ERAE BE R AE R B /NEEPE | & K OFF
BHE B L A BER BEER
g % A ACI15 ACl14 AC13 ACI12 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 2 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

sk VRE E 0 B R E PR B W R R T -

Table A.3 — Examples of semiconductors switching element ratings ford.c.

Switching element rating | Rated operational current Rated make current Maximum
I, A OFF-state current
Designation A DC14 | DC13 | DC12 mA
SN 10 100 10 10 5
SpP 5 5C 5 5 4
SQ 2 20 2 2 4
SR 1 10 1 1 2
S8 05 5 0,5 0% 2
ST 0,25 2.5 0,25 0,25 1
Su 0,1 1 0.1 0,1 0.4
sV 0,05 0,5 0,08 0,05 0,2
" The rated operational voltage shall be specified by the manufacturer.
FA3 CPHBEREMTEY de. VEEERE G
FARH T3 | B E#RFE HE % A B R 5 K OFF #&
TE DT A B
G A DC14 DC13 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
SU 0.1 1 0.1 0.1 0.4
SV 0.05 0.5 0.05 0.05 0.2

sk VRE E 4 0F B R E PR B W R e T -
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Annex B : ff 8% B
{narmative) G852

Example of inductive test loads for d.c. contacts de B U R ERE S EH

B.1 General

The direct current inductive loads found in control circuits are usually electromagnetically
driven relays, contactors and solencids 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 energy
of the inductor which, in turn, is related to the average rate of rise of the current in the
inductor or to the charging time of the inductor.

it has been empiricaliy determined that inductive loads up to 50 W almost always have a
charging time (T g5) to 95 % of their full current value of 6 ms per watt or less.

B.1 —f%
EHERTZERREAGEER ERFHEES B LERGES RN
2 S0W ZEOLEIE AR - EH ARG EREERE S BAUAN ERET
ZHREE > FAEE NEB R ERA T E R LT R ECE R e R
KERAEE  SOWDANZHEAM AT ET 2ERME 9S%ITRFRE (To.gs) » HHE #H
INRE R (W) 6 Z2F) (ms) -

B.2 Construction

The following inductive test loads may be used to approximate the loads imposed upon
contacts used in d.c. control circuits:

The magnetic circuit consists of two solid steel cores, 44,5 mm in diameter and 158,7 mm
long, which are fastened by screws at each end to solid steel yokes 25,4 mm x 63,5 mm x
152.4 mm on 101,6 mm centres (see Figure B.1). The steel has a resistance of between 13,3
and 19,9 uQlem. {Cold-finished low carbon steels such as AIS] 1010, 1015, 1018 or 116
equivalent meet this requirement.) At one end of each core, a non-magnetic spacer having a
thickness adjustable to between 0,127 mm and 0,762 mm is interposed between the end of
the core and the yoke. Non-magnetic screws shali be used to hold the yoke at the end having
the non-magnetic spacer, and steel screws shall be used at the other end.

A coil having the winding characteristics shown in Figure B.1 surrounds one of the cores. The
current in the coil, when energized at the test voltage, is adjusted to the value specified in the
Table B.1 by means of a series resistor.

2 G518
THIREABEK T AR K EREHERTREREEaROE -
B R R R A W (L B AL 0 B 445 mm > & 158.7 mm > DR &% [E E 1E
25.4 mm x63.5 mm x 152.4 mm -~ O 0EHE 101.6 mm 27 B0 5 66 FY I (2 08 &
B.1) - = e 8 ot 2 B PH /7Y 13.3-19.9uQ/cm (4 1F (K B 8 F} > 40 AISI 1010~ 1015 -
1018 8¢ 116 Z [ % fn 7] £ & AR IH T K) - EFEZ 02— » 7500 g 2 /i
AR > HEBEE 0.127 mm - 0.762 mm 7[5 3H % o FE (7 5 01
GIGHIEEEA EMERR 2 — 0 o 55— b B 6E A o AR 4%
fFeE Bl REEZRE  GHEZLZ— L - ABERBER > FIHFRHEH
R4 B ~ B AR B iR EE -
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The thickness of the spacer is adjusted so that the coll current builds up from zero to 95 % of
its full vaiue within the limits shown in Figure 9. If the current curve falls below the minimum
time {imit, the cross section of the iron yoke is increased and if it falls above the maximum
limit the cross section is reduced.

HERRER > FREFEILZERTEE IFRKRENAN » &
B AT A AR RS A /) B ] PR A B 98 o 9 T AR

T o

Two hexagons! head brass
cap screws M12 x 44,5 long

Two cores,

2 44,5 x 168,7 tong

Two hexagonal head steet
cap screws M12 x 44,5 long

M__,....——-F"'

Two yokes
25,4x83,5x152,4

g
E=p icland s

EFEHEHZ 95% -
KPR > Rk /)

Two brass spacers & 44,5
one between each core

and yoke

[ NN | S

___p-{

:
=R . i
[~ ; e
—J 1 t_ | !
| | l |
I l !
| I i [
| I | }
' ' | ]
! ! I con !
| ' l i
! ! | ;
| ‘ | i
| ' | ;
' | I |
rta I | rt ! 1
N [ 4 1! e i
L1t | .
1 il
[ | i
B 1]
[ jiNii]
- 101,86 L
o o 1EC 811/97

Dimensions in millimelres

Table B.1 - DC loads

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

-

5
]

Coil construction

Fest voltage Number of Wire size Approximate Current limit with Wattage at test
turns coil resistance series resistor voltage
% mm? Q A W
128 7 000 0,52 74 1.1 138
250 14 000 0,28 295 0,55 138
600 33 400 0,10 1880 0,2¢ 120
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B A ¢ mm
2 & ¥ 2 M 944.5 H
25.4%x63.5%x152.4 2R FEZKL
Z B i > S &% —
2 B 5 8 7N A EE B R
M12x44.5 £ =, 1
i } |
! L
Lo 7 I "
L1 I l bad I ]
| | | I
| | |
2 Z 0y PR ; |
044.5x158.7 £ f | | |
| | ! |
1 | | l
1 ! l :
R
r+a 1 : rtq | :
l ' { _____ A : E | I J
I ' 11,
B H U
2 i 8 LN A EE 0 e 1 {:
[ N
Ml12x44.5 E III : =
) 101.6 L
g : a—
IEC 8911/97
B.l E MBS E&REIE
% B.1 DC & &
4 PB4
_ . SR EHY | DLEREE | SBEET
P&l 8 H R R ZIhE
A\ 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 1 680 0.20 120
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Annex C fff 8% C
(normative) (8 %)
Special tests — Durability tests MR R - A ERE

.1 General

C.1.1 Durability declaration

The special durability tests (see 7.2.4.3) described in this annex are conducted at the discretion
of the manufacturer. If the manufacturer declares a mechanical and/or electrical durability, the
value shall correspond to the special tests described respectively in C.2 and/or C.3.

NOTE Both durability types apply {o the complete control circuit device.

Both durability types are expressed as a number of operating cycles (see C 2.1 and/or C.3.1).

The preferred numbers of operating cycles declared for any type of durability are the
following: 0,01 -0.03-0,1- 0,3~ 1 =3~ 10~ 30 or 100 millions.

C.1 —f&

C.1.1 7 F =8
AU $5% BT R PR S BR (2 IR 7.2.4.3) > (RBUER A EHTT A EA R - ERE
R 76 R A A IR SR M L E R B E Y C.2 R C.3 A A R IR P SR -
HE: WEMAEA R TEA SR EHERER -
WA T i PR AR R AR F R (R F R (2 C.2.1 5 C.3.1) »
W E R R BED T
0.01-0.03-0.1-0.3—-1-3-10-30 B¢ 100 = & X

C.1.2 Test procedures

C.1.2.1 General

Every test shall be performed under the general conditions stated in 8.3.2.1, and at a rate
equal or higher than that declared by the manufacturer. The moving parts of the device shall
reach their maximum operating positions in both directions, as recommended by the
manufacturer.

The test results are verified by statistical analysis according to the single 8 (see C.1.2.2) or
double 3 {see C.1.2 3} test methods.

The manufacturer may declare mechanical durability based on experience with simitar design.
NGTE The singie 8 or double 3 test methods are both given in IEC 80410 (see Tables X-C-2 and X-D-2). These
twe tests have been chosen with the objective of testing a limited number of control circuit devices on the same

statistical characteristics (acceptance level: 10 %). Other methods providing the 10 % acceptance level may be
used.

Cl2:EBRERF
C.1.2.1 —§%
R R E AR 8.3.2.1 AT — f ik (- Ko it B0 i B35 i s B f8 2 #HE (B2
BREZEEZ AR W E S By U7 m b0 D B RS R R R R R

fir & -
ABERIERE 8(2 M C.1.2.2)8% 3(2 | C.1.2.3) 5 st DUIE R i
é}'\?\ °

Bl REEORTZ2&RE E5HMHAE -
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% + IEC 60410 U E 8 3 55 7 =0 (2 &% X-C-2 Bl X-D-2) - B
EMERBEERFHES G 2 EMEREENABRE®EZ
REAL 210 %) > JRE]E A HR AR 10 %3 2 28 {7 2 HoAh 5 B 05 =X -
C.1.2.2 Single 8 test

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

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

C.1.2.2 B 8 B
ARBEWZREREA R 8 EREREER -
ERMEBEZHENR 2 ZolBEBER -
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,

C.1.2.3 % 3 B
BIRBEEMZREREH B3 FEHEREE -
ERARERY ZRABRBER BB 1EEERE > AIRAELEHE -
WA 1EEERN AARBER ZEFEXE STl 3 FEHEREER -
EAHERERMEER  ZalBR bR -

£.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 2 minimum of 1 000 V.

CAILRER
#A1T C.2.2 ) C.2.3 At sl Bl - A 15H ER /BB E - el bk o &
PHBE TR B 8.3.3.4 Z M dlEsllE - ZHEBEBEEF 2Ue » &K 1000V -

.2 Mechanical durability

C.2.1 General

The mechanical durability of a contro!l circuit device is defined as the aumber of no-load
operating cycies which will be attained or exceeded by 30 % of all devices tested without
repair or replacement of any part.

C.2 MM %

C.2.1—f%
EHEREECBRMAMERS "2 2 MEEZ 90% A E > AT{fE A~ EH
EEBEMEART  EREAREFERBER" -

©.2.2 Test procedures

Tests are carried out according to C.1.2.

During the test, periodically the contacts shall be checked at any voitage and current,
selected by the manufacturer, and there shall be no failure (see C.1.3).

C28BRER
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fieig C.1.2 #1755 -
ABEETT  ERmBOREREEE M EREER TOER - N EEE
EfrfE (2| C.1.3) -

C.3 Electrical durability

£.3.1 General

The electrical durability of a control circuit device is defined as the number of on-load
operating ¢ycles which will be attained or exceeded by 90 % of ali devices tested, without
repair or replacement of any part.

C3 BRWAM

C.3.1 — %
EHEREECERMAMER S "2 ZMEEZ 90% A E > AT~ EH
HEBREMEBARET > ZHABWEFERBEER" -

£.3.2 Test procedures

Electrical durability tests are carried out by operating the device under the conditions defined
in Table C.1, in accordance with C.3.2.1 for a.c. cr with C.3.2.2 for d c.

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

The ON-duration of current shall be not more than 50 % and not less than 10 % of an
operating cycle. If the test circuil shown in Figure C.1 is used, the ON-duration of current at
ten times /. shall not cause overheating.

Alternatively these tests may be performed on the actual load for which the control switch is
intended,

Cl2HEBERF
iEFR C.1 FrE |AR(FETE RN A ESE R C.3.2.1 sl ~ ik C.3.2.2
AR ERE -
T (8 M IR F S E A — RE R B sl B e
BT 2 ON-Hf [ A5 M EFEH 2 50% W ATEPK 10% - HEHE C.1 2
B E R 0 H 10 % le 2 &R ON-H[H A ] i il i
HE A REFIBHR < BIRRETa#H - BT EAR -

Table C.1 — Making and breaking tonditions for electrical durability

Kind of current Utitization category Make Break
Alternating AC-15 ! v cos ¢ ! Y cos ¢
104, Ue 0,71 I U, 0,49
Direct?) DC-13 ! v Toes f u To9s
fe Ue 6 x P% Te Uy 6 x P2
le  Rated operational current ! Current to be made or broken
U, Rated operational voltage U Voltage
P = U, x {, Steady-state power consumption, in W Togs  Time to reach 95 % of the steady-state current,
in milliseconds
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) The power-factors indicated are conventional values and apply only to the test circuits which simulate the
electrical characteristics of coil circuits. It should be noted that, for circuits with power-factor 0,4, shunt
resistors are used in the test circuit fo simulate the damping effect on the eddy current losses of the actual
electromagnet.

2} For d.c. slectromagnetic loads provided with switching devices imtroducing an economy resistor, the rated
operational current shall be at least equal to the maximum vatue of the inrush current.

¥ The value "8 x A" resuits from an empirical relationship which is found to represent most d.c. magnetic
loads to an upper imit of P = 50 W, iLe. 6 x P = 300 ms. Loads having power consumption greater than
50 W are assumed to consist of smaller loads in parafiel. Therefore, 300 ms is to be an upper value,
irrgspective of the power.

# C.1 ERIM AMZ % A (make)Ed B B (break) fi 4
B % H 5
L A B 7
| |
. | U cosQ | U cosQ
T AC-15
10 I, U. 0.7 M I. U. 0.4 M
1 U T(),95 | U T0.95
B DC-13
1. U, 6xP,(3) 1. U, 6xP,(3)
1. HEBRMEER I TR A BB B 2 R
U. HHE P AE R U & ARl 2 & B
P=U. x [ BRETNFHFE > DL AEA Toos BEIRZEEF] 95%1E EH 2 I ms
(BRI RRNEAHBRREE HEBRHNGEHGEERERFEZARERK - E

HEBWNE BRI ERER 04 2B > AABERTFEHSKEHSERERE
B 8 2 % i B (eddy current)f8 # Z [HJE R -
QHNHBAEETSAGEEN 2 EREWAR  HETHRFES
BERZEANHE -
Q) KEEBB (G “6xP” 455 G[1E P=50 W LR REZH > R BHME A
JREN 6 xP=300 ms D3R #H 50 W 2 &1 o] [Re% /2 E W 2 /N R AR o JH b
REmIhZ M FEE fs A > 300 ms fy FIR(H -

B EZE/DERE A

C.3.2.1 AC tests
The circuit to be used shall be as shown in Figure C.1 below, comprising

-~ @ making circuit, consisting of an air-cored inducter, in series with a resistor, having a
power factor of 0,7 and drawing a current of 10 /;

~ a breaking circuit, consisting of an air-cored inductor in series with a resistor, the whole
being in paraliel with a resistor in which flows about 3 % of the breaking current /e, so that
the total power factor be of 0,4.

If the contact efement has a bounce time jess than 3 ms, the test may be made with the
simplified circuit shown in Figure C.2.

The test report shall record which test circuit has been used.
C.3.2.1 XA BERE
ZMEREL TE C.1FR > B
- RAEK BEZRCER - #H —HMH hREEKE 0.7 HHK]
Ay 10 1,

=it
[
i)
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- HMEER BaZRCER - BB —EE ZBEERE -EEHILR
ZA R B TR BE 3% R EIR > EREDRANELS 0.4 -
PR TR 2 AE B NS 3 ms o RIEIRE C.2 Fron < AL B B sl Bl -
Al B s PR B G A SR R -
C.3.2.2 DC tests
Circuits to be used shall consist of:

a) an air-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 Ty 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 %.

C.3.2.2 EHinBxRE

EHERECSS -

(a) Bl — e [H & Bk 2 22 500 8 R
F— B AR 2ol BE L ISR REREE ZHEME - H
PHEREREARBRERZ 1%@BZEN 5

(b) B — B [H M Z O R > PUE 0 E > {RF C.1 BT JE 8L To.os ZHF R -
JEE R st ET 95 %R ERZGHE - EERE C.1 FylHEL
10% : (fi ZE F] 63%fF RE | i < Wi i) > JEFE R R C.1 Fry #{E+20 % -

AC test circuits (see C.3.2.1)

1o
cos P = 0,4

Device under st
fe Device under test
104, cos ¢ = 0,4

cos @ = 0,7 L el
0,031 ‘i' l 0,031,
3

il

3] R

)

] 1EC 812/87 IEC 913497

Figure C.1 —~ Normal circuit Figure C.2 — Simgplified circuit
(see C.3.2.1) {see C.3.2.1)
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52 B BB LS (276 €.3.2.1)

O AL E Z M5B
lo
Ilcoswtﬂ,d
lo \T
101, cos ¢ = 0,4
coswhﬁ,i‘l —
0,03, 0,034,
R R l R t
] dl
L L L
l IEC 912/97 ] IEC 813/87
B C.1 IE%H &EE & C.2 fff{L & B
(20 C.3.2.1) (218 C.3.2.1)
Annex D ki % D
Vacant (FH)
Annex E fff 8% E

(normative)
ltems subject to agreement (B Z)
between manufacturer and user BEREHEFEREHREE

NQTE For the purpose of this annex;
"agreement” is used in a very wide sense.

— "user” includes testing stations.

Annex J of |[EC 60947-1 applies, as far as covered by clauses and of this standard, with the
following additions:

HE KA HRZRE -
- "R ZHEEEERSE -
- THEAE BesEE -
IEC 60947-1 Z[ff ek J ¥ 0 FHIHE & - Bl AT H -

Clause or subclause number ltem
of this standard

52,5 Reiationship between the positions of the actuator of rotary switches and
the associated contact element positions in the operating diagram (indication
by the manufacturer)

5286 Characteristics of the delay of time-delay contact elements with adjustable delay
of contactors relays findication by manufacturer)

6.1.1 {(Annex K) Choice of connecting conductors for position swiiches with direct opening action

8.3.1 Test sequences made on one sample only {at the manufacturer's request)

8.3.4.3 Conditionat short-circuit current test:

~ adjustment of the test clrcuit if the prospective current is different from
1 000 A {to be specified by the manufacturer)

- power factor of the test circuit less than 0,5 {with the manufaciurer's consent)
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AEEEZEHX HH

5.2.5 & 1F I8 o g 4 B R 20 B 25 i B B A B B2 R T (R L B 2 [ AV B (A (H
PSR BEER) -

5.2.6 [HF ] A2 28 2% (Rh T (4 1 B4 [ 25 WA B F) . ] i % I ) 2 1.2 1 s b 4% (Hh

B WP AR
6.1.1(Fff &% K) EREEHMAMBFEZ A EMMBEEER -

8.3.1 ok EE — R 2 B B R (e B A g e oK)
8.3.4.3 B A 50 8 B O Bl B

—EHERAZ 1,000 AKRF - BlBER ZHEMEBEETE) -
—ABER I RRNBUNN OSCAE RS REEE) °

Annex F
{normative)

Class li control circuit devices insulated by encapsulation
Requirements and tests

it % F
(B E)

REBHEEREAB 2 E N HEFERER
F.1 General

This annex specifies constructional requirements and tests for class Il control circuit devices
or parts of devices in which insulation of class H according to IEC 61140 is achieved by
encapsulation.

All non-encapsulated parts shall have clearances and creepage distances double to those
specified in 7.1.3.

F.1 —f%
AW g A sE IR EREE R ET M 2 M F R 57 20 - HR¥E IEC
61140 i E 25 NHEL » HIEHHEHETABZ -
A RE RS MR R BEER AR T I3MHMEEEZL 2/ -

F.2 Definitions

For the purposes of this annex, the following definitions apply:
F.2 E©FH
T E 7% 4% i F S A §%

F.2.1

encapsulation

process by which all components, conductars and ends of integral cables are encased in an
insulating compound by suitable means such as embedding or potting

F.2.1 #f4&
DL & J7 7% (B - 38 A B0 E (potting) 7)) » B GBRBHEMAHMN - B X
BEBRIGE 2R -
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F.2.1.1

embedding

process of completely encasing electrical device(s) by pouring a compound over it (them) in a
mould, and removing the encased device{s) from the mould after solidification of the

compound

F.2.1.1 #E A
EHEAENEZABE ZT2@EHEANZEREE FRHAEEREBEHEZE
B

F.21.2

potting
embedding process in which the mould remains attached to the encased electrical device(s)

F.2.1.2 & #f (potting)
EEHEREFZER  RECEKHEZEREE L -

F.2.2

compound
thermosetting, thermopiastic, catalytically cured and elastomeric materials with or without

fillers and/or additives, after their solidification

F.2.2 B
Bumh - BV RALBEAE 2 MR AR AR BEAS 1R A2 SRR B T R /ORI A
F.2.3

temperature range of the compound
the ambient temperature range stated in 6.1.1 of IEC 60947-1

F.2.3 B 2 08 R & E
& # 3F FE B 40 1EC 60947-1 2 6.1.1 Fpift -

E.5 Marking

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

This symbol is 60417-2-EC-5172.

F.5 xR
A8 AR B 8% 2 4% 1 5 B E AR AL T B AT 5%

[]

L 77 9% B 60417-2-1EC-5172 °

F.7 instructional and functional requirements
F.7.1 Choice of compound

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

F.7 SAMBERANERXK
F.7.1 B ZE B R
JEEFERE > EHEZEMEENS FIFTMEAREX -
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F.7.2 Adhesion of the compound

The adhesion of the compound shall be sufficient to prevent the ingress of moisture between
the compound and all encapsulated parts and to prevent movement of the encapsulated
portion of the cable if any.

Compliance shall be verified by tests of F.8.1.2.5 and F.8.1.2 2.
F.7.2 B H 35 M

BEIEREHME G IERREABREA S EZFZH - 38 Ff 1k E A&
HEZERBICERELRH -
JELL F.8.1.2.5 F FR.1.22 e\l B fir & 14 -

— Moulding if any
/ / Compound

/ /

; \ Voltage application points

i for dielectric tests
Encapsuled parts  ——

(F8121and ¥.8.1.26)

IEC 28894

Figure F.1 - Insulation by encapsulation

Ji 7

N s

1 58 M 5 2 R Jitt )0
w: (F.8.1.2.1 &
F.8.1.2.6)

IEC 2688/94 ]

F.1 DIEEM R EEG
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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 voliage in the first column of Table H.1 of
IEC 60947-1 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 plus 1 000 V.

F.7.3 N B8
KTHIEE R EHHT7.2.3-
5%%@@%ﬁ%@ﬁ%’ﬁ%Wﬁ%@tmm@ﬁJEc6@4LMZ%}11¢%1T%%%
HERIFERFM  BERIHPZ RS 5H -
I E B R SR 7 B R - H e BR B EEE Sy IEC 60947-1 2 3% 12A Py il & B i
1,000 V Z R A AT -

F.B Tests

F.8.1 Kind of tests
F.8.1.1 General
Subclause 8.1.1 of IEC 60947-1 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.
F.8 = E
F.8.1 R EfEHE
F.8.1.1 —§%
#F IEC 60947-1 7 8.1.1
F.8.1.2 &&= A B
JEMRIE ENE Pk 3 R AT T 6 THa g fr -

F.8.1.2.1 Dielectric tests in new conditions

Subclause 8.3.3.4 of IEC 60947-1 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.

F8.121 2 REZNERR
A TEC 60947-1 7 8.3.3.4 » {H H & BA {H A Jiti il 4% 48 4% 2 ] B #9258 iy > =0
PR UGT RKHEEERA (e BERA)ZET— B (S RE
F.1) o HEG A8z -
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.8.1.2.2 MGRBEEA)
A S e P BT - AN G ER -
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F.8.1.2.3 Rapid change of temperature test

Test Na shall be performed in accordance with 1IEC 60068-2-14 with the following values:

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

Transition time £ 2 min to 3 min
Number of cycies: 5
Exposure time [;: 3h

After the test no visible damage shall be observed. V)

1) 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 {est of F.8.1.2.6.

F.8.1.23 2 AE S
FE L 51 8 {8 ik #8 TEC 60068-2-14 #E 1T 5 Na 3B -
TA 1 TB Jy F.2.3 fp 4t 77 1K 81 77 = R &

EERER] t, - 2 min £ 3 min
B 5
FEERFM ¢ 3h

A BN A A AR -

2 %om F.8.1.2.3~ F.8.1.2.4 K F.8.1.2.5 3 1% » o] nF ST B L& 4
WhHLCEANNSRE F.1) - BEREFEHRUAGECERKZ AR
(F.8.1.2.6) ©

F.8.1.2.4 Impact test
The test 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
axis {for cylindrical shape) of the encapsulated device.

The impacts are provided by dropping a steel ball of 0,25 kg fram a height of 0,20 m.
F.8.1.2.4 EEH

B AN (2 MR F.2) o fF slRE i E A WA R
EHEEBEEBPRTRREELRRZ PO & B3 xR 0.5
J 2 E%E -

TR EA A R 0.25 kg EHEK 0 £ 020 m HEET -

i Steel batt
Tt £ \
N o BK
h | Sample under test
| i
Support
7 i s /p o

IEC 289/94

Figure ¥.2 - Test apparatus
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, ,  mWEEA
]
[ / /L
/7
IEC 289/94

B F.2 HEEE

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 observed. 1)

EEBESMHFEHT  BEMB/AR 0.1 mm FF 57 o B IE -
al B 15 R 15 R T R R
F.8.1.2.5 Damp heat, cyciic

The test Db shall be performed according to IEC 60068-2-30 with the following values;

Upper temperature: 55 °C
Number of cycles: 8

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

After the test no visible damage shall be cbserved.?)

F.8.1.2.5 HRINZ -~ 188
J& DL T FT 8B fik TEC 60068-2-30 # 1T Db & B -
FFRRE ¢ 55°C
TEE X - 6
RSP BB B B SR 2
B A G REm® .

F.8.1.2.6 Dielectric test after siresses

Following Test F.8.1.2.5, the dielectric properties shalf be checked by repeating tests
specified in 8.3.3.4 with the test voltage of power-frequency withstand voltage being applied
for5 s,

The results to be obtained shall be as stated in 8.3,3.4 with the addition that the leakage
current shal not exceed 2 mA at 1,1 U,.

F.8.1.2.6 FniEH#%&Z M BHE
% F8.1.2.5 5 B1% - DL 8.3.3.4 Al “ IR -FHRM Z BB 2 & B B i
Sso BEEAERBENERME -
HbsE REN 833 4% - HE 1.1 Uil ZREER G EE 2 mA -
£.8.1.3 Routine tests

Subclause 8.1.3 applies but the dielectric test is mandatory.

F.8.1.3 flfTz &
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A 8.1.3 > HHE /|5 R as A Al ko

Annex G
(normative)

Additional requirements for control circuit devices
with integrally connected cables

it % G
(B E)
MBAEEEGEEHEREE R MEX

G.1 General

This annex gives additional requirements applying to control circuit devices with integrally
connected cables for electrical connection to other equipment and/or to the power source.

The cable integrally connected to such control circuit devices is not considered replaceable by
the user. This annex states the constructional and performance requirements for the cable,
the cable anchorage and the cable entrance seal.

G.1 —R&
AU S 550 B A PR B B S A P S R R RS R E o MR R H M K /SR b
Z M EEkK -
fEHEAEMEAERIERERHEREE RS HFEES - RAINHRAZEE
G EHRET T LERERAOTER Z S B REER -
G.2 Definitions

For the purpose of this annex, the following definitions apply:

G2 E&H
N Y E £ % 3 R A 8%

G.2.1
cable connected control circuit device
control circuit devices having integrally connected leads for electrical connection to other

equipment and/or to the power source

G.2.2
cable enirance sealing means
sealing means between the cable and device enclosure providing the required protectian from

cable abrasion and which may provide required sealing of enclesure and cabie anchorage

G.2.3

cable anchorage
means to relieve mechanical stress from the cabie termination so as to prevent damage to the

electrical connection between the device and the cable

G2INBHRIEFIBEREE
R ERKEENARESEES G THEREEE KM RHENER L -
G 28R AOFH I
EREAEBEI R BN EE T o IR B IR LIPS L G EEE o T 2 it
MR TR 2 B R B AR E
G23@HRETE
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RIS G E PR T EED 2050 0 DI IE BRI E R SR 2 R E R

G.7 Constructional and performance regquirements
G.7.1 Constructional requirements

G.7.1.1 Cable material

The control circuit device shall be provided with flexible cable of appropriate voltage, current
and temperature rating and environmental condition,

NOTE The length of cabie provided may be specified in the relevant product standard.

G7 &REMERER

G714 EX

G.7.1.1 @M E
EHEREEAEREAFEEER &R
%5+ AR E SRS fEE AT

:.7.1.2 Cable anchorage

o T AR i B B B PR 2 Tk AR

=
S
%
N
m
e

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

Movement of the cable into or out of the control circuit device shall not cause damage to the
cable connection or internal parts of the device,

.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 80947-1).

NOTE The sealing means may be inherent in the device encapsulation.

G.7.1.2 BHEE
EHROEERFXNETHIERTEER L2 HEREGHEEE L2 ERE
B -
Prol B se i ml B AT EE > EANBEREGRHENEE N ZEHF -
G.7.1.3 F ALEEH TR
JEMBEE Z (REBEFR > IREEHEREEER A O ZHEEHITE(S K IEC
60947-1 Z [ff &% C) -
% EBHEHITAUAFANREEZEHER -

.7.2 Performance reguirements

The cable and the cable entrance sealing means shall be capable of withstanding the tests
given in G.8.

G.7.2 HEEX
BHREERAODFEEITAAERKZ G8 sl -

.8 Tests

The purpose of these tests is to ensure integrity of the cable anchorage during haadling and
instaliation. Once installed, the control circuit device and cable should be fixed relative to
aach other.

G.8 HE
% B 2 H Y FE B AR A AR B U A R R B 2 e B o Btk o R

i
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B A E B R EAM O E E -

G.8.1 Type tests

The following sequence of four tests shall be performed on a representative sample in the
specified order.

G.8.1 A AR E
JEE A FTHERMKTHET T 4HABET -
.8.1.1 Pull test

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

The pull force shall be 160 N for a cable diameter greater than or equal to 8 mm. The pull
force for cable diameters of less than 8 mm shall be of the value (in N) of 20 times the
external cable diameter (in mm).

5.8.1.2 Torgue 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 160 mm frem the control circuit device entrance.

.8.1.3 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.

G.8.1.1 hr i & B&
LEEAOME N EEKEE L2RBEND > ISR BE 1 min -
RIE 8 mm KDL BB > FiIHL IRy 160N » &R €8 8 mm Je DU 48 &% 2 e fil 1z
JI(BLAAL N) - JE By 88 4RSS (B iz mm)3E DL 20 -
G.8.1.2 B T H B
B4R I HE R 0.1IN"m = DU #8360 & R [R B i - JEAEBEFE G B RS R E A
[ 100 mm g - B 38 A8 1 min 2372 2005 8 1 min -
G.8.1.3 # 15t B
EEBREFOEMEREESERAORBMMES -
7 HE 7 3 B N E] 20N © F R ST 1 min B Y& R 7 2 B £ 1E 1 min -
AR BRAOBHNRBEABTAEITRESG  HERKATHEME -
G.8.1.4 Bend test

The cable shall be loaded and bent in the following mannear:
a) suspend a 3 kg mass by attaching it to the cable, 1 m from the cabie entrance and with the
axis of the cabie entrance vertical;

) tilt the control circuit device 90° to cause a 90° bend in the cable, maintaining that position
for 1 min;

¢) 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.
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G.8.1.4 & i 3R B
LU 51 75 =X 6 48 4 e i B o R i -
(a) BF3kg EYRBEEBER L@EEGRAD ImE) GEEGHGAFERL -
(b) FFHEHIBEREEEBEWEAM 90 fF > (FEGELE 90 EEA G FF% I E | min -
(c) i ¥ i 28 IE 2 B (o R B AH S 05 1m0 (BB 22 b Bl 90 EF) o (50 45 4R E AR 90
&G 4% L E 1 min e

(G.8.2 Results to be obtained

There shall be no damage to the cable, cable sealing means, cable entrance or the electrical
connecting means of the control circuit device. This will be verified by visual examination and
verification of compliance with the stated IP designation.

G825 RAMER
EHEREE SR SBREE SR ADNEREHE > Ao ELBG - LE
SRE DL H 15 A By FI o 30 TSR H TP R F AR -

Annex H
{normative)

Additional requirements for semiconductor switching elements
for control circuit devices

ff 8% H
GRE)
EHEREEFXYERMEAMTHAZWMERX
H.1 General

H.1.1 Scope

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

H.1 —#%

H.1.1 55 &
KMt s BEHAPW A FEEREM T 2 R ERIEE - (6 BRI HR 2
PEM] > (E9F OHEDRE  ZEEEETEAEEZMEBEEX -

H.1.2 Obiect

The object of this annex is to state additional requirements for semiconductor swiiching
elemenis which are not contained in this standard.

H.1.2 58
AW 8% 5 1F 50 BH AR B & 7 AR B 2 B G B BE T (R M i K -
H.2 Definitions

In addition fc this standard, the following definiticns apply.

H.2 ET#H
PrAFBEAESL - THIERATEA -
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H.2.1

voltage drop

Ug

the voltage measured across the semiconductor switching element when carrying the

operational current under specified conditions

H.2.1 B Uy
FEBGFM TSR CIR T N EBREERE  FAGEMRZ T ZEE -

H.2.2

minimum operational current

im

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

H.2.2 B(E R EE R L
e 00 B B R T 0 45 15 ON IR 88 T 7% 2 B o7 -

H.2.3

OFF-state current

"l"

the current which flows through the load circuit when the switching element is in the OFF-
siate

H.2.30FF JREEEBFi 1
B B JT 4 /£ OFF jRAEH: - % i & &

H.3 Classification

i

B Z

il
&t

H.2.1 Semiconductor switching elements

1) Utilization categories {see 4.4 and H.4.2).
2} Electrical ratings based on utilization categories (see Annex A).

H.3 T4
H.3.1 - Z 58 5 Bl T 4

(D) ERATE(EZR 4.4 K HA2) -

Q) BEMNTHZEREEHEHSREITEE A) -
H.4 Characteristics

H.4.1 Rated voltage
H.4.1.1 Rated operational voltage (U}

Subclause 4.3.1.1 applies.
H.4 %¥4

H41ZEEER

H.4.1.1 FHEZIEBEE (U
WH 4.3.1.1-

H.4.1.2 Operational voitage

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 Uy is shown in Figure H.1.

H.4.1.2 #{EER
RFEEBRIERME —ERNER#HE - ERTHERHER > EaGE U
ZiiE®E Hantk Us - [E H.1 BoR U 8 Ug Z R (R -
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Rated operationat voltage (Ue}

Up

Uemin»w% Uemax+10%
IEC 29

Figure H.1 — Relationship between U, and Up

Ue min - 15 % Ue max + 10 %
IEC 29094
E H.1 U, 8l Ug B {4 [

H.4.2 Utilization categories

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

H42FH o8
KIBREEERE - EWHMERTAEDRERFAEAERNERRZ > H
B P Y R B AR B P BT A G o TR R F R -

H.5 Product information

Nature of information

The following information shall be given by the manufacturer: 5.1 applies with the following
additions:

H5 E&ER

HilteE

BlEM G ERME T ER - BEH 5.1 K MYEMHEE -
Basic rated values and utilization
a} Voitage drop (see H.7.1.1)
b} Minimum operational current {see H.7.1.2)
) OFF-state current (see H.7.1.3)
)
)

o O

Making and breaking capacities {see H.7.2.1)
Conditionat short-circuit current (see H.7.3)

@

f} Electromagnetic compatibility, EMC (see H.7.4)
HE KB E 5 B TE

(a) BREERE (208 H.7.1.1)
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(b) EE#EMFEER(ZH HT.1.2)
(c) OFF jREEE i (= H.7.1.3)
(d) % ABEE A &S] HT.2.1)
(e) AWM MEEER(ZE H.T.3)
(f) FBWEAHZEME EMC (218 H.7.4)

H.7 Constructional and performance requirements

\

\

\

\

\

H.7.1 Performance requirements

Subclause 7.2 applies with the following additions:
H.7 &EHEMEREEX
H.7.1 MgEEXR
B 7.2 RSB E -
H.7.1.1 Voitage drop (U}

The voltage drop, measured across the switching element in the conductive mode, shall ha
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 Table A.2 the minimum operational currents are specified for the ratings shown.
H.7.1.2 OFF-state current {{,}

The maximum current (/) which flows through the lcad in the OFF-state shall be in
accordance with the vaiues given in Tables A.2 and A.3, uniess otherwise specified in the
relevant product standard. The OFF-state current shali be verified according to H.8.4.

H.7.1.1 B U,
J7> 25 B A5 =X R P N A5 S BB A T 2 SR BRI 0 H B R P 45 B Gk HL8.2
Eﬁ*ﬂo

H.7.1.2 FREHEER (L)
JF FH W P 45 BA I ik H.8.3 HERY -
% TA2VNEHEEMEZ RERBRIFER -

H.7.1.3 OFF JREEE 7 (I1,)
PrIEFEBE E MIERE R SAESI - £ OFFJREE T » M & # ~ 5 KE R (r)fE
ek A28 A3 Y E{E - OFF ARAE R FEfk H.8.4 WL

H.7.2 Ability to make under abnormal and normal conditions

Ell

H.7.2.1 Making and breaking capacities

See 4.3.5.
H.7.2 EEEREERAETZEAREN

H7210 K AKBEEE
S8 4.3.5 ¢
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H.7.3 Conditional short-circuit current

The 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 of IEC 680947-1 applies,
H.7.3 FAHGEEER

FARH T FIERE K 52 H.8.6 AT iliiR I T » MR ERMERZIETS -
H.7.4 B HEEME(EMC)

# A IEC 60947-1 2 7.3 -
H.8 Tests

H.8.1 Type tests
Subciause 8.1.2 applies with the following additions:

a) Voltage drop (see H.8.2)

) OFF-state current (see H.8.4)

} Making and breaking capacities {see H.8.5)

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

f) Impuise voltage withstand test {see 8.3.3.4)
H.8 #HE

H.8.1 E & B
A 8.1.2 ke NAIEIME -
(a) FEEE[E (20 H.8.2) -
(b) OFF REEEE (2 M H.8.4) -
(c) & ANEETR A& (2K H8.5) -
(d) RN T ZMERE (2 H.8.6) -
(e) WA AMHER (21 H.8.7) °
(f) Ik fEr 25 B2 firf 52 50 B (£ IF H.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 ioads 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.

H.8.2 B EE (Uy)
M S Bk T B 2 B R EE o BARA T FEAE ONIRRE » DA R AE FH #E R T
23°CESC HHEEMB T @B 2 EREE R In & Lo M & FEMKE H.2
From e g AT B 2B SHAMMEG - HAMEHKEMEM - B R2 FEF
EEIFERE U. T TEAEAMTS ZABER -
1S 2 BB AR A i H.7.1.1 BT 8 & 2 BE -
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Ry = Resistive load

R, = Resistive load
) V = High impedance volimster, 0,2 MV

A= Ammeter
S = Switch

rm.s. forac.
average ford.c.

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)

Ue
Ri= &[0V &
Ry= &[0 &
/ V= SEPEMEE - 0.2 MQ/V
A= ZEE
S= Bk
At B U U5 AR {E (rms)
A Hot S E
s
Ry R,
| ——

H2 R EERE - sEEFER K OFF REER ZABREEE G

(%82 H.8.2 ~ H.8.3 }& H.8.4)
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H.8.3 Minimum operational current (/)

The test is performed with the switching element connected io a test circuit shown in
Figure H.2. With supply voltage (U,}, the switch open and the switching element in ON-state
conduction, the resistive load R, is adjusted to obtain the current l. The measured value
shall be according to H.7.1.2.

H.8.3 EEZBEER (N
o BA BE T R A BEAE B H.2 Fron sl B dE B8 b DLER IR 85 B Ue #1750 B3 - K5 5 B
BA B% - fEBHBA T /£ ONJRAE > % R1 DIEHER I WEEER & H7.1.2-
H.8.4 OFF-state current (/)
Witk the circuit in Figure H.2, and the § switch closed, the load R2 is adjusted to obtain the
rated operational current (/) when the highest supply voltage (U,) is connected to the circuit.

The switching element is then turned off and the OFF-state current is measured. The current
shalt be according to H.7.1.3.

H.8.4 OFFREBRK U,
WE H.2 Fron B (E S BB R & > 3% R2> (& P& M B i = & & B (Ue) i »
R E R EE M (e) » R FBIR T IHE Ry off > WM E OFF JRAE Z IR -
ERANEHEESS HT.1.3-

H.8.5 Making and breaking capacities

Subclause 8.3.3.5 applies.
H.8.5 HAKHMEAEE

WA 8.3.3.5¢

H.8.6 Performance under short-circuit current conditions

H.8.6 FEEE BRI T 2 MEAE

F.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 totat length cable suitable for the operational current of the switching
element (see Figure H.3).

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

H.8.6.1 R BERAABEF
1 8 i B R T AR IR IR EIR R R B Z2 A - 36 DL s B R T (R R (F &
MR 2m 28K BEREEAKRER(EKE H3) -
KBS PrEE R B (SCPD)EMR B G M5 € < WA BB EE - G THASN
AR REZNEREE > QA &% SCPD -
BEE S E R B L (5 A &L B R JT (2 B R AL BE T R IE S B (Ul > HZh RN
B Toos FELAFR 5 BFR H.3 Fr 505 H Bk > FRHEBECRFEERERR - BRIEE
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BESAET EHRBER S E5 T FEREUHR Z TH I ER A 1,000
A- BREREFBEHPR 22/ TER > DR 0.5 2 0.7 ZIhRKFHE -
BREEA RN ZHE & - HFARERER 1.1 R TH Z5&
REBEIRFERE -

Prospective shori-circuit

— current
SCPD
Switching
Supply element o
s under test SC switch

EC 2

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

TR S RN R ™~
&R (SC) B B

IEC 292/94

H.3 48 B8 3t BR (2 18 H.8.6.1)

The test shall be performed three times by randomly c¢losing the "SC" switch. The test current
is maintained untit the SCPD operates or in the case of self-protecting elements, for 30 min.
After each test the SCPD shall be replaced or reset. The interval between each of the three

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

B G TSC” PR T 3 Kl - S E M AR F) SCPD fE# & 1t >
R HEORE T AI4EFRF 30 min - XU > EEHKEE SCPD - 3 UK
B 2 Mg > AAMER 3 min - JERKEIEHBHHECHE N BERES -

H.8.6.2 Condition of the switching element after the test

Subclause 8.3.4.4 applies.

H.8.6.2 & B& 1% BR B 7T fF R 20
i 8.3.4.4
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H.8.7 Verification of electromagnetic compatibility

H.8.7.1 Generail

Emission and immunity tests are type tests and shall be carried out under the foilowing
common conditions.

The switching element is mounted in free air connected to a load corresponding to the rated
operational current (/) and is supplied with its rated operational voltage (U,), or the maximum
voltage of its voltage range.

The connecting leads shall be 2 m in length.

H.8.7 HMZXBWMHEEMHE
H.8.7.1 — &

B Bt B B S B B s A B o EL B T 51 2 [E 66 £ e 1T S B -
K 3 A T AR E R AF R (L) AR EABIR T R E R
of o S DAAE S 3 1R R (U.) S 2B B i I 2 5 B BE U -

WP G EREER 2 m -

The tests shall be performed

#

a} with the switching element in the ON-state,
b) with the switching element in the OFF-state.
T HIE i #E 17 5058

(a) BHEE T3 E K ON JRAE -
(b) B RH T 3% € s OFF jJRA& -
H.8.7.2 Immunity
H.8.7.21 General

Performance criteria are based on the acceptance criteria in Table 24 of IEC 50947-1.

Performance criterion A: During the tests, the cutput state of the switching element shall not
change.

Performance criterion B: During the tests, the output state of the switching element shall not
change for more than * ms for d.c. devices or one half-wave of supply frequency for a.c.
devices.

Performance criterion C; Temporary degradation or loss of performance which is self
recoverable or requires system reset.

H.8.7.2 LB
H.8.7.2.1— &
M HE S HIJE k8 TEC 60947-1 2 3= 24 7 Ep U || -
PEREAE A A BUER IS - R AT B R T 2 R ARG -
PEREAER] B: BBy > AR ERERB T W IREEAL AT AR 1 ms
A7t BB A4S B BR T M 2 IR RE B AL o R BT RS (R -
PEREAER] C: BHFMEZ DhAE TREEIMREEL  EEHTRKEXNTEZAKEE -
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Table H.1 - Immunity tests

Type of test . Acceptance
Test level required criferia
Electrostatic discharge immunity test 8 kV / air discharge B
{EC 61000-4-2 or
4 kV / contact discharge
Radiated radio-frequency electramagnetic field 10 V/im A
immunity test
(80 MHz to 1 GHz and 1,4 GHz to 2 GHz)
IEC 61000-4-3
Electrical fast transient/burst immunity test 2 kV 7 5 kHz on power ports # B
IEC 61000-4-4 1 kV / 5 kHz on signal ports b
Surge immunity test {1,2/50 ps ~ 8/20 us) 2 kV (ling to earth) B
IEC 81000-4-5 ¢ 1 kV (line to ling)
Conducted disturbances induced by radio- v A
frequency fields immunity test
(150 kHz to 80 MHz)
IEC 61000-4-6
Power frequency magnetic field immunity 30 Alm A
test
IEC 61000-4-8
Voltage dips immunity test Class 2¢&f Class 3¢ f B
IEC 61000-4-11 0 % during 0,5 cycle |0 % during 0,5 cycle
Class2¢ f 9 Class 3¢ 8 C
0 % during 1 cycle 0 % during 1 cycle
70 % during 40 % during
25/30 cycles 10/12 cycles
70 % during
25/30 cycles
80 % during
250/300 cycles
Voltage interruptions immunity test Class2¢f ¢ Class 3¢ 9 C
IEC €1000-4-11 0 % during 0 % during
250/300 cycles 250/300 cycles
Immunity to harmonics in the supply No requirements h
IEC 61000-4-13

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

°  signal port: the point at which a conductor or cable carrying information for transferring data cr signals is
connected to the swilching element.

©  Not applicable for ports with a rated voltage of 24 V or less.

d 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 industrial
environment in general.
Class 3 applies to in-plant couplings in industrial environment only. This class should be considered when a major
part of the load is fed through converters; weiding machines are present; large motors are frequently started or
loads vary rapidiy.
The manufacturer shall state the applicable class.

" The given percentage means percenlage of the rated operational voltage, 2.9. 0 % means 0 V.

g The value before the solidus (/) is for 50 Hz and the value behind is for 60 Hz tests.

h

Requirements are under study for the future,
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# H.1 PUE (i 52 PE )&t B (immunity test)
E
B 77 B R W
il
FERENNERR 8kV/ZE & i & B
IEC 61000-4-2 B 4 kV/HE il i E
MG BEHFEAEUSIIER S 10V/m A
(80 MHz £ 1 GHz 7 1.4 GHz £ 2 GHz)
IEC 61000-4-3
A bR I /28 (burst) T B BR BRI | 2kV/5 kHz B
IEC 61000-4-4 fZ818 ° |- 1kV/5 kHz
BOR (surge) BT BB (1.2/50 us & 8/20 | 2 kV (4R % % #2ith) B
us) 1 KV (4 B 2 i)
IEC 61000-4-5€
S RN TE f 47 B RS P 10 V A
(150 kHz % 80 MHz)
IEC 61000-4-6
B RS A B 4 B e R 30A/m A
IEC 61000-4-8
B R R P e B %24 o° %34 o0 B
IEC 61000-4-11 FEOSEKEHNI% | 1F 0.5 BEAN 0%
VR B R C
FE1REMA 0% | 1E 1 EMA 0%
1F 250 /300 fE % | £ 10 /12 RN
N 70% 40%
FE 25 /30 R A
70%
£ 250 /300 & N
80%
B o 7 B R AR EAEE R C
IEC 61000-4-11 £ 250 /300 B | £F 250 /300 B N
N 0% 0%
B B8O L S B TR "
IEC 61000-4-13

HF© B c prm BRI TR TR B MR
® (Eokik KA EWRIEREEEN I R ES BT
(©) 328 32 # 2F T BE 24V DN B R A -

W EBANAES2ERARUS L EZEE Y XM -

O ogEAN AR E R TEBET  NELABEE -
FEIGEMARTERE D IR2NELEABAYE - ShAhHEHESMHETH
BEER  EHEER > DR KB ERBEE R MBS L EEEZLR -
37 g 7 E A B FE R 5 4k -

O FRIIES R RECTEEBET O > # 0 0%AFE OV

© Rap > BIEE R SO Hz » RIGZ%E{E 5 60 Hz -

FRGEHIAHBER -

-~

-

-

(h

=
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H.8.7.2.2 Electrostatic discharges

The test shall be performed according to [EC 61000-4-2 and Table H.1,
H.8.7.2 28 B E

JE {c #2 1IEC 61000-4-2 K % H.1 30 E5 -
H.8.7.2.3 Radiated radio-frequency electromagnetic fields

The test shall be performed according to IEC 61000-4-3 and Table H.1.

If the worst case direction is known, then the test need only be performed in that direction.
Otherwise, the electromagnetic field shall be faced to the device under test in three mutually
perpendicular directions.

H.8.7.2.3 &f S B L 45
JE {ic 32 IEC 61000-4-3 & 7 H.1 3t E -
ORI ES T AE AR Z TRl - SAl - BEREISEL 3 HMHT &=
HZJ7mE - fEmE 2z EECUETHRE) -

H.8.7.2.4 FElectrical fast transients/bursts

The test shall be performed according to IEC 61000-4-4 and Table H.1, with the connecting
leads of the device 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.

H.8.7.2.4 %8 & e M R 5% /22 Y
FE (2 12 TEC 61000-4-4 1 35 H.1» 5552 > i 5 2| 45 i 75 B8 25 58 & 96 [ 30 B -
5 BEEBG REEARTA > NE TR T T ERHE - TR E
Bz T -
H.8.7.2.5 Surges

The test shali be performed according to 1EC 61000-4-5 and Table H.1, with the following
additional requirements in order to simplify the test procedure without impairing the validity of
the verification of the EMC requirements:

- the switching element is powered during the test.
- the impuise test 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 o the
power supply.

- Three positive and three negative impulses shall be appiied between each two points at
intervals of not less than & s.

H.8.7.2.5 )8R
i B FE (R $8 TEC 61000-4-5 fz 3% H.1 1T - [6] I 28 2 02N 510 i 22 oK DL AL
AEBERF > M8 HE EMC FR ZEMME -
— METHESABTLHALE -
— ERTIMrEETIRE R -
(a) FEHBEBEIF A e T 2 -
(b) £ 2% iyt Ui 1 B M B R R 5 0w T 2 e
— B2 T MM 3 RIEAK®E & 3 X &k > MR 5SS BLE -
H.8.7.2.6 Conducted disturbances induced by radio-frequency fields

The test shall be performed according to |EC 61000-4-8 and Table H.1.
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H.8.7.2.6 f &% B8 58 R W 1L 45 IRl JE T 18
JE k4% IEC 61000-4-6 k& H.1 #7505 -

H.8.7.2.7 Power-frequency magnetic fieids

The test shall be performed according to IEC 61000-4-8 and Table H.1.

Applicable only to equipment containing devices susceptible to power-frequency magnetic
fields,

H.8.7.2.7 8 J5 5 % B L 45
JE {X % TEC 61000-4-8 [ & H.1 #1755 -
EHEHARRETELEA S ZERARERS TEZEES -
H.8.7.2.8 Voltage dips and interruptions
The test shall be perfoermed according to 1EC 61000-4-1% and Table H.1.

Applicable only to a.c. switching elements.
H.8.7.2.8 &5 A Z€ [ (dip) F o B

JEfc#E IEC 61000-4-11 3 H.1 #7058 -
B AN RER T -
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.

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 demestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

H.8.7.3 &4
& {fc CISPRI1 Group 1, Class A » J IEC 60947-1 2 7.3.3.2 » DL & 7 {6 it

Tl b -
ZEREHEMSETRRE AP ZHBTHEERN EFEARETREE B M
st B o JE B4 B0 R B B AR

R

AREMF A fER - TEEFTCRETSIEERETE £ TEEBEL T  EHE
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Annex J
(normative)

Special requirements for indicator lights and indicating towers
i o% J
(R E)
ERBHEEREBEZREREX

J.1 General

J.1.1 Scope

This annex applies to indicator lights and indicating towers, which shall also comply with the
relevant requirements of this standard.

J.1.2 Object

This annex gives additional requirements applicable to indicator lights, together with definitions
and terms useful for stating the required characteristics of design and performance.

J1 —&

J.1.1 &5 &
A M 5% i B & A AR A R R M 2 A5 R E B S ORI -
JJ1.2 BH

AN 85 B R AR E Z 02K S AN MR B ERT R O ZER
B fig 55 -

J.2 Definitions

The following additional definitions are applicable:

J2 EH
THIMIIERTEM -

J.2.1
indicator light
tight signal giving information either by lighting or extinguishing

J.2.1 5B
% 8 7 SO R BUR (E 8t 2 i -

J.2.2
lens of an indicator light

visible part, removable or not, constituting the surface intentichally made transparent or
translucent

J.22 iR EHE R
A HI PR E EN - BREEHRFEHRE Z A AT -

4.2.3
bezel
holder of a lens

J.2.3 KE & (bezel)

BER 2 [E E e

J.2.4
indicator light with a built-in voliage-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
light
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JQANERBEEZTETE
ErREARNERRBETWE MRS - EHE)  DUEFLE LW L4t e 2 HE
EMEERZER -

J.2.5

indicating tower

assembly including one or more signalling units giving information by visible or audible
signals

NOTE Other elements, e.g. network interface elements may be added.

J.2.5 5w
B 1 EXZHEUGEXBEZE  REEBEMZGEIREITCHA R -
5%« O] NS0 48 BS o T T R H o 4 e

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 built-in
transformers);

— the type of iamp socket;
~ Nature of light source (for example: filament lamp, LED).

J.3 &k
fETRE R 3 BAT -
— BHEBIE -
_ %@ o
- BEEAER -
- HEEHA -
— WMMERZEEEBRCER)D  NEEBRS ZETE) -
- RBER -
— BEeMEM : $§5% & - LED) -

J.4 GCharacteristics

J.4.1 Rated operational voltage of an indicator light

A value of voitage, assigned by the manufacturer which determines the application of the
indicator light.

J4 HBhH
JA1ETRBZHERIFER

S EtE E 2 EBRE > AR ERE "B ZEH T -
J4.4.2 Rated therma! power of an indicator light

The maximum lamp power which an indicator light is designed tc folerate under conditions
specified for the temperature-rise test.
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NOTE As the power of the fight has an effect on the temperature rise, it may be necessary to limit the power
according t¢ the mounting conditions; the manufacturer of the indicator light may assign two values of rated power
(see 4.8.3.2.3):

- the rated power of the light for mounting on 2 steel piate;

-~ the rated power of the light for mounting in an insulating enciosure.

J.4.2 {58 Z B E BT R
WORTHBIEERET - FEREARKZ ZRAEHEITER -
HE . BREE R BRI > TRERARZERERHEEIIR - B8RS
W A e E WA B E D) R E - (2] 1.8.3.3.3) ¢
— fEoR R AT R b B E T R -
- ETREEREEEGRBENZIEEE -
4.4.3 Rated values of the lamp

Rated value of the lamp(s) indicated by the manufacturer and with which the indicator light
operates without attaining temperatures likely to damage its parts.

NOTE 1 Rated power and voltage may be indicated by a type designation.
NOTE 2 It is assumed that a lamp does not dissipate a power higher than its rated power af its rated voitage.

JA3EHZEEE
I 7 R 2 B S M DA S MR M B 0 0B T B 4 IR L R 0
JE“ o
W%l THERETEEHEHEE -
%2 BEUEHEAEERTHHME  JAFGBBHEEDE -

J.& Product information

The applicable requirements are:

ltems a} and b) of 5.1;
c) the following markings shall appear on the indicator light:
1) rated veltage of the indicator light;
2} 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.
J.5 Em&EM
BMAEXRAOT -
% 5.1 612 (a)k(b) -
(c) fEmE EIEZ R NI -
(1) fEREHEERE -
(2) BHHEETERCEARNRIETREHEEER) -
(3) WA E R HASE > ¢ LED Z % E IR

J.6 Normal service, mounting and transport conditions

There are no supplementary requirements.

J.6 EXER® - ZEHEERHKAE
R TEKR -

The following mounting dimensions for the indicating tower socket are recommended:
BN MY R R T 2R -
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% @ 5,5 mm

IEC 284

J.7 Constructional and performance requirements
Clause 7 applies with the following additions:

J.7.1.12 Indicator lights with built-in transformers

The transformer shall have separate windings.

it is assumed that this condition is fulfilled if the indicator light passes the test described
in 8.3.3.4.1.

1.7 GEREEMEEEX
BA% 7R TAIENRE -
J.7.1.12 NEBRBZENE
BERSHERZNEGES -
fER R il 8.3.3.4.1 Frufi sl Bg - W A& R -
J.7.2.1.8 Limits of operation

The limiting value of the supply voitage at the terminals of the indicator light shall be 1,1 times
the rated operational voltage. This requirement is verified only for indicator lights with built-in
transformer according to J.8.3.4.

J.7.2.1.6 # {E[R &
HE 7T MBS T O 8 R R R B BB E MR EEE L L1 fE - U 1834
Froi NEEBBG ZERE  REFSBEBHEX

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 fulfilied if the indicator light passes the test
described in J.8.3.3.3.

J.7.2.5.1 NESRBZERNZ®
7 B PR A E ] K 2 KRB Z Ak AFd g - $5 R4 @ 8.3.3.3 Frit sl Bi -
R &R -

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.
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J.8 HE

J.8.3 B & B R i 2 B
FHEA S AR A o AW kK5 & A H A (5117 208 k) el B e
J.8.3.3.3-1.8.3.3.4 & J.8.3.4 F X H - MEREABIRE L HLETHE -

4.8.3.3.3 Temperature-rise tests
a} if the indicator light has the same rated thermal power (see J.4.2) regardless of mounting
conditions, a single test is made in an insulated enclosure.

b} 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 an insulated enclosure.
¢} Mounting on a steel plate

Five indicator lights fitted with green ienses are fixed in accordance with the following
diagram on a stee! plate 2 mm thick, painted mat black:

J.8.3.3.3 BT R B
() B REBIE AN EZEREZEHERAR(SR JADMEE > AT EEEHN
ETHE - -
(b) HHRTEZHEAN RSB IADERNELERET &R EETHE

A B
— RAEMRE - K
- REEG®RA -

(c) HEAE s #fe £
IR TR S skt R 245 R 2 mm EH#HR L R DUV RZ -

I
I g
~

0
Lede—
i

|

2b

[
|
I
i 2a
|

421/89

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.

& oaBlb 2 RFa0F -
(1) fE R & B P R B S AR E © R 6.3.1.3 M -
(2) HAf5 R & « RBEERmESRY > BEHBEECHENABRERS -
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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.

REEMER A ERERE > RHERNBEHCES > WEES - EHEF) &
BEHE (BEH)RTEMR 8.3.3.3 HE -
A T B RAE R T b A E BB EfEon G At E o 35 2 I [ DU B R
TE o E B 4B -

d) 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 indicater 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-siate temperature is reached.
(d) EFEEEZN

B R AR @G AR AN (W 2 mm JE Z &R - HIEE R~ [E iR
RIS Ry 110 mm) » #E1T (c) THAATAE B - FF 3 BB 2R E » RIS K
AR R RZ B E R TN T > WRIBH EHRIFEREME -
B W ] DL B R O T E Ry & -

e) Results to be obtained

At the end of each of the tests described in items c) and d) the temperatures are
measured:

— on the body of the indicator light;
— on the terminals;

— on the accessible part of the lens.

(e) BB 45 R
SERE(c) TEBL(A) BB HR TS B 28R -
— TR -

— Ui -
— B ZARGE -

fy Forindicating 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 eguipped 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 80947-1,

() HRIERE > ERFSWEHEEHRETZETEEME - & L77 3 HEE95%
HUUEHERN I A ERBEREC 2o NBE) BEDEEREE
EZHRRNNROGEHRETHBNE  WEERFEREMEE - 2320
B JENEETERE  REMEBEPLETZHREE -

F—3BFE R o] i@ IEC 60947-1 2 7.2.2 FRii 1R FE -
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J.8.3.3.4 Dielectric tests

8.3.3.4 applies.

4.8.3.3.4.3 Indicator lights with built-in transformers
Two additionat dielectric tests shall be made, the duration of each being 1 min:

— between the primary and secondary windings of the transformer with the test voltage value
specified in 8.3.3.4,

— between the secondary windings of the transformer and the frame of the indicator light
with a test voltage value of 1 000 V.

1.8.3.3.4 N E=E
8.3.3.40]mWH -
J.8.3.3.43 WEER&HZIETRE
AEI T HE T ERRE - % | min -
— BB ARG RGBSR (A K 8.3.3.4 BT -
— EEB -GG RIETEIME R HRBEEI A 1000V -
J.8.3.4 Short-circuit test {on built-in transformers, if any)
The test shali be made under the following conditions:
—~ primary voltage: 1,1 x Ug,
- ambient air temperature: 20 °C £ 5 °C;

— duration of the test: 1 h.
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
diglectric test defined in J.8.3.3.4.3.

J.8.3.4 HHEBRCERE  EHYNEEES)

JE AR N F1 5k 14 2 17 5l B -

—  —HREEHHER ¢ 1.1xU.

— FEHEEE  20°C+ 5°C

— mBEFHE 1 h
J& DL 25 55 B A /N B B (50 85 BR 25 B -

R BE > HIFERZBR% SRS ER K2 J.83.343 it EHE -
J.8.4 Bhock and vibration

&

J.8.4.1 Direct mounting
J.8.4.1.1 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 EHEHERS

J.8.4.1 HEZRHE

J.8.4.1.1 —f&
MEMRBEEMESRTH S @EREILEEER E  AFfa3ER
773 EETIEE BB E

+

E
i

fii o {55 E

2l

nl
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LR A0 1T 5 B -
4.8.4.1.2 Shock

In accordance with |EC 60068-2-27 with the following conditions.

Six shocks applied in each direction along three mutually perpendicular axes {a total of
36 shocks):

~ pulse shape: half-sine:
- peak acceleration: 15 g;

— duration of the pulse: 11 ms.

J.8.4.1.2 &
< B8 TEC 60068-2-27 2 FHI{& ¢ -
W 3EMHEEE Z &8 > & DL 6 ZUE % (483L 36 KiF
— WREAR ¢ 2 IE R
— EEMEE 15 g,
— AREEFR 0 11 ms
4.8.4.1.3 Vibration

g
L

)o

m)

In accordance with 1EC 60068-2-6 with the following conditions, along three mutually
perpendicular axes:

— frequency range: 10 Hz to 55 Hz;
- amplitude: 0,5 mm;
- sweep cycle duration: 5 min;

— duration at resonant frequency or at 55 Hz: 30 min in each of the three axes (90 min in
total).

J.8.4.1.3 IR
K # TEC 60068-2-6 f NHIMRM - iy 3 (HMH G = H 2o -
— JEREE 10 Hz £ 55 Hz
— ¥RIE : 0.5 mm
— fEMEEREERE ¢ S min
— Jk¥RE 55 Hz Z M B0 R+ = (& #h % il 30 min(4€ 4L 90 min)
J4.8.4.2 Indirect support mounting
If the product literature includes other allowable mounting conditions (e.g. pole mounting), the

manufacturer shall state the severity level for shock and vibration tests at which the
requirements of J.8.4.3 are met.

J.8.4.3 Results to be obtained

After the tests, no visible damage shall be observed and the signalling shall not be impaired.

J.8.5 Degree of protection for indicating towers

If the manufacturer declares a degree of protection, the test shail be conducted according to
Annex C of IEC 60947-1 with all removable parts equipped as in normal service.

J.8.4.2 R#EZ L
FELMXHFEEHMTTHEZETN(NZER) UEREERAELTFE
J.8.43 R ERUIRE) X mEMLE -

J.8.43 EEBHER
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Ak FAEHEATERER > HERIIZZE -
J.8.5 fEAREREFR
EEUER RIS ERE S S > EMK IEC 60947-1 Z[ff§% C - J B o] #1 5 id ¢
WRIEH (EH Z 3k ETH R -

1)

Annex K
{(normative)

Special requirements for control switches
with direct opening action

i 8% K
(B E)
E R BEER BB Z R EX

K.1 General

K41 Scope

This annex is applicable to control switches with direct opening action.

Al control switches with direct opening action shail also comply with the relevant require-
ments of the standard and, where applicable, to those given in Annexes F, G, H and/or J.

K.1.2 Obiject

This annex gives additional requirements applicable to control switches with direct opening
action, together with definitions and terms useful for stating the reguired characteristics of
design and performance.

K.1 —

K.1.1 & &
AW 5% 8 P 7S P2 BH RSN 1 Z PRI BH B -
A BB B E R > B & AEEMBEEX - KIf#k F- G- H K/
J Z FHBH i R #OK -

K.1.2 BHH
A 5% 51 LA P R B B BB 1 P22 1 B R 2 T 0 S OR > & Y i
BE AT /8 (1 2 & Bl o 5B

K.2 Definitions

[E
He
j={11
+
\[T
/
HE

The following additional definitions apply:
K.2 EH

THIMINERETEA -

K.2.1

control switch with direct opening action

control switch having one or more break-contact elements coupled to the switch actuator via
non-resitient members so that full contact opening of the break-contact element(s) is obtained
when the actuator is moved through the direct openring travel by applying the force stated by
the manufacturer

K.2.1 EHBEMBEEZZEFFEN
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EEZEHMEESAE A TR R T o DUIESE MG 1 1 i &5 A B BE 2L
Bas Lo B CEEBTRE T CRBERSEHNINEREEENE MK
B CEEMAMITRE” B BERCEZFAMRIE -

K.2.2

direct opening action {of & contact element)

achievement of contact separation as the direct result of a specified movement of the swifch
actuator through non-resilient members (for example not dependent upoen springs)

K.2.2 (#ETHZ)E#HMAMEE
ETEMEREEE DI EEERB 2T ES B - AU E) > E R
B 5E R T BEBNAE -

K.2.3

direct opening travel
travel from the beginning of actuation of the actuator and the position when the direct opening

action of the opening contacts is completed

K.2.4
direct opening force {or moment)
actuation force, or actuating moment for a rotary control swiich, applied to the actuator for the

direct opening action

K.2.3 HERERTE
WEhEs [(CNENEGG P EREB 2 FEER " EHEFMEE” BiE] 2171 -

K.2.4 EHEEMIIGEIIE)
i hnAE S B2 Lo (B he i P I B Bl 2 4 " ELHEBH BUEN R 7 Z BB Sy REE I E -

K.3 Classification
There are two types of control switches with direct opening action:

Type 1: Having cne contact element only, this contact element is a direct opening break-
contact element.

Type 2. Having one or more break-contact elements, and pessibly, 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.3 o8&
HPERIREE 2 HIBIR A 2 fE -
51 FE U — (8 B BT 0 3% HE L T (R R B HEBH B BUER (break) B B T (4R
F2fE A VEEEE BB R T > BRTREA 1 {E 2% E £ A (make) # B T
> Fe /8 1 {20 % (B V) # (change-over) B BE T (4 - Ff A “RUET T KU
MR CEEE S AREEREBR Y BB R T4

K.4 Characteristics

The foilowing additional characteristics appiy:
K.4.3.1.2 Rated insulation voltage

The minimum value of the rated insulation voltage of the contaci elements shall be 250 V.
K.4 %
K.4.3.1.2 HEERGER

PROTH Y R ERGERIE S 250V -
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K.4.3.2.1 Conventional free air thermal current

The minimum value of the conventiona! free air thermal current of the contact elements shall
be 2,5 A.

K.4.3.2.1 EHHGEHERAER
PEEL TR Z BB E G E HERENERIER 2.5A

K.4.4 Utilization categories for switching elements

The utilization categories shall be AC-15 or DC-13.

NOTE Additional utilization categories AC-14 and DC-14 are permitied.

K.4.4 BHBTTHZEM T
HA{E M 578 E R AC-15 5 DC-13 -
%5+ AN AC-14 81 DC-14 (E {73 81 -

K.5  Product information
Clause 5 is applicable with the following additions:

K.8.2 Marking
K.5.2.7 Direct opening action

Every contact element with direct opening action shall be indelibly and legibly marked on the
outside by the symbol: Q IEC 60617-500226 (2001-07)

K.5.2.8 Electrical separation for change-over contact elements

Change-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 E&RER
WAE S AT AENRE -
K.5.2 f@x
K.5.2.7 HEHREE
H H $ 58 BUE) 1F 2 & (8 £ 85 T ¢4 09 40 80 - 78 DLR =] B R 5 OF 7 o] 3 2 07 AR R

ELES A

Q IEC 60617-S00226(2001-07) °
K.5.2.8 (] THZBR D HE
b 4 U 5 2 U # 82 B T 4 o B DAR WO HL OB T B 2 5 =0 K E 4 Py A AR O
HAH B 2 50 Za B¢ Zb -
K.5.4 Additional information
K.5.4.1 Actuator travel and operating force

The manufacturer shall state the following:

K.5.4 [ff jn & R
K.5.4.1 HEBTREARET
BUS R ES A T A EH -
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a) the minimum direct opening travel,
b) the minimum force required to achieve direct opening action of ali break contacts;

¢) 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 1t See also K.7.1.5.3.

NOTE 2 Type 2 control switches may open with less travel than the direct opening trave! stated by the
manufacturer,

(a) w/NEEFBTE -

(b) (EFTA “RUETRER EREHEMAMBEREZIRNTE -

(c) BEBME/NTELEMEEBTE) Z&ARTE -

(d) Bdh s i KRS (g3 A PRI R (limit switch)) -

(e) EFyasim = MEUEBEANMHIREAR (limit switch)) -

45 B gl E B R P AR OR ~ SRR o SRR RE AT 2 HM S e

#HE 1. £ K.7.1.5.3

5 2. 5 I ZEH B 2B BT - "I/ B8 R s A il 2 B 92 BA BLT 2 -
K.5.4.2 Shorst-circuit protection

The type of short-circuit protective device shall be stated either as marking on the switch or in
the installation instructions.

K.5.4.2 SR E
RS pRE R E 2 R ERY BB £ DURR R 5 SUBUR > B DL 27 BE i B & R A

K.6 Normal service, mounting and transport conditions

Clause 6 applies, with the following additions:

K.6 EERS - Z5EKERKE
B 6 8 K THIEIMBE -
K.6.1.1 Ambient air temperature

Subclause §.1.1 of IEC 60947-1 applies, except for position switches with direct opening
action, for which the upper and lower limits of temperature are respeactively +70 °C and
-25 °C, and the average temperature, measured over a period of 24 h, does not exceed
+35 °C.

NOTE  The choice of the connecting conductors may, if necessary, be subject to agreement between manufacturer
and user (see note 1 of Tabie 2 of 80947-1).

K.6.1.1 FHEZEREE
WA TEC 60947-1 7 6.1.1 H HE#HFHBENEF 2 i BERRFRSN s 2 EF ZRE EIR
LN PR By +70°C ¢ -25°C > HEME 24 h Z PR E R A8 35°C -
5 0 N EENG o PG R 1 R M P B B R R 2 (2R 60947-1 %
225
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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 order to have sufficient robusiness, the actuating system shall pass the test described
in K.8.3.7.

K.7.1.4.3.2 Directness of ocpening action

A control switch with direct opening action shall pass the tests described in K.8.3.4, K.8.3.5
{(in the case of a position switch with a direct opening action), and K.8.3.7 without any
deformation that would reduce the impulse voltage withstand across the contact gap.

K.7 &HEMEEEX
B TE R TIEMNRE -
K.7.1.4.3.1 HHHRFEREMH
R JEE Ty BRIV - BB A 4 AR K.8.3.7 Frali sl B -
K.7.1.4.3.2 BER#BEZEHES
HOPEBH R ENF Z P B B > B K.8.3.4 ~ K83 S(HE R ENEZ L &
PRE) > ke K.8.3.7 Frafi sl By - ifi A vl & AP - & Al G [ (KT 2 #5852 B
MR Ak @B Z BE ST -
K.7.1.4.5 Automatic opening of cable operated control switches

Cable operated control switches with direct opening action shall return automatically to the
open position in case of failure of the cable or its anchorage.

K.7.1.4.6 Conditions for direct opening action (see 2.4.10 of IEC 60947-1)

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.7.1.45 @QREBFEZEGBHEZE K
PG R BN F 2 68 SR R (F I A BE > (£ S8 AR B L [E B 7 AU R B - JE H #
B E B B AL & -

K.7.1.4.6 HEBERBEI/E> (2R IEC 60947-1 7 2.4.10)
HRoBEMZITEZSE £ "BEEE" & "HES 2O ZH
EEEEHEE > FroJ A ESHEEEEEEE) -

K.7.1.4.6.1 Contact element tvpes

Controt 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
operating make-contact elements.

When the control switch has form C or form Za change-over contact elements (see Figures
¢) and 4 d)), only one contact element (make or break) shall be used. In the case of form Zb
change-cver contact elements, both contacts may be used.

K.7.1.4.6.1 EETHENE
L B R B E WO BA B > W BC f4 S BT (snap) 2 1E & (dependent) 3 BE T {F: -
HEERocFEMH D ER TR WEFESH IR AR T HFERTEE -
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PEHIBHBE = B C AU Za B UM PR ST MR (S IR E 4(c) KB 4(d)) > HH]
{5 P — e B3 R T (4 (P A ECRLER) - & K Zb BU UM BERE T 14F o W T B ORL E
AEA -

K.7.1.5.3 Actuator travel indication

In order to facilitate the setting up of the switch actuator in reiation 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.4.1.5.3 HEBTEETR
Ky o B2 5% 7E B B ECEh 28 B AN H0 PR AE T B (W0 Y e ) 2 [ A AE R A 0 BRRE
AEERTEE  f - KBHEFHSE EZ2HR(SRKS 4151 2() H)
DR & ghas e i H “HEBFBBE ZmFEm/ TR -

K.8 Tests

In addition to clause 8, and Annex C, the following applies:
K.8 #HE&
Pres 8 B R I % C 24 > W THENHEE -
K.8.3.1 Test sequences
Subclause 8.3.1 applies with the following additions:

— Test sequence VIl (sample No. 7} — Mechanica! operation of position switches with direct
opening action,

Test No. 1 - Mechanical operation at limits of temperature {see K.8.3.5).
Test No. 2 - Verification of direct opening action (see K.8.3.8),

~ Test sequence VI {sample No. 8)

~ Verification of robustness of the actuating system (see K.8.3.7).

K.8.3.1 RRBEFF
A 8.3.1 K NHIEMME -

— BRBEFT VINT SEEAR)— & #5H BE) F L B B B 2 H%  1% 1F -
ATt 1 — MERE T ZHERIEFE(=R KS8.3.5)-
Ayt 2 — MWW EHEFBEE(=KE K.8.3.6) -

— BB VI8 5t L) -

— MR A% EEME (2 K8.3.7) -

K.8.3.4 Performance under conditional short-cireuit current

Subclause 8.3.4 applies with the following additions:

K.8.3.4 Afr{FEBEERT ZMHERE
W 8.3.4 KT HIB I E -

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 direct
opening contact element and not by the additional switching device and the test is made on
the device by making the current three times by the same contact element in a single phase
circuit.

For type 2 controf switches, the contact element shall be chosen at random.

K.8.3.4.2.1 HESEA KA G ER
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Aol BB EMR 8.3.4.2 Fral 5 X Ky =z - wE H 8 R & DL E 2 B BCRE B T 0
o MIEEMNIZFREER  HEEERXRE GUE-MHIEER S Z
A —PEROT A E @ ER 3K -
B 2 EEHIBARE - RIS 0% % T R T -

K.8.3.4.4.1 Operation ability after the test

After each test, the opening contact element shall open by the application of the force stated
by the manufacturer through the direct opening travel (see items a) and b) of K.5.4.1).

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.8.3.4.4.1 HEBZEIERN
BRHABZ®% > CHBEMTH EEEEREMBTEEZRKS41 Z()HK
(b)IH) > Fh B3 i s 15 GE 7 & M 52 BBA R -
FELL 2500V ik 7 ot B3 26 JBR 5 992 Jte 0 (£ £ %6 [0 Bl 9 U > DA I 0 39 SBE oT 1R T L
7 B BUIR B -

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
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 shail be verified according
to K.8.3.6.

K.8.3.5 FE=E iz B A BA 72 A PR O B 22 B A R A
A B 8 B L REBH BUEN R Z AL BB B - iz B BH B ZH LL+70°C R 8 ho
1 IR T] 45 SRR - M Y 5% M [0 R DL A R BE E #R (F BE R I #N #£RG B 10 min e
ATk 5 KS.4.1 2 (b)JE » DL 5 E 1F P D4R (E 32 86 10 % -
LL-25°C # 2 1% - AINEERER KR -
SER L IE R Bk 0 FEMR K.8.3.6 BB PRI & -

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 shali withstand an impuise voltage of 2 50¢ 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 corresponding to the rated impulse withstand
voitage Uimp declared by the manufacturer.

K.8.3.6 EBEHBEHMMULE
EML BB K.5.4.1 2 (a) HAT “HEMBUITE” WEEMER » Hi#
W R % T K 2 2500V 2 fk B EE -
R P B e P R i BB R > AT K 2 R 1B SR BR 0 FE ik TEC 60947-1 2 3% 14>
$F JE 1A B0 W P ST 2 B E AR 87 BE B K A2 {H Uimp
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K.8.3.7 Verification of rcbustness of the actuating system

The closed break contact(s) shall be loaded with a force Fy of 10 N (see Figure K.1). A force
(moment) Fo, higher than Fq, stated by the manufacturer, shall be applied to the actuator
through the direct opening travel.

After this test, the actuating system and/or contacts shall remain functional and shall
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 shail be
in accordance with Table 14 of IEC 60847-1 corresponding to the rated impulse withstand
voltage Uy, declared by the manufacturer.

K.8.3.7 HER B ARG ZHEE M
(EPH & Z Bl P2 K 2 10N Z 08 Fi(2MEE K.1) - EFEEBITE L RE
RS AL RN Fr 2 J& Fy (JIE) A 2 @28 L -
B R B ARG R R R R A DA 0 HAE K2 K.8.3.6 T it 2 R &
R 7S B e P R i BB B 0 AT R 2 R 1B B BR E 0 FE ik TEC 60947-1 2 3% 14>
$F B 1A B0 W P ST 2 B E AR 87 BE B K 2 {H Uimp

Fa (N}
£
e \

Fy
3—- =5N ; 5N
A L e o = [BR
; A 727 5 By 2 R
& :% Impulse test voitage
see B.3.7) (20 8.3.7)
IEC 914/97

NGTE ~ Fq = Required opening force = 10N.
#3 = Force {moment} stated by the manufacturer,

Figure K.1 - Verification of robustness of the actuating system

% Fi= iR = 10N
F,= BUSRp R 2 778 (J15E)
e K.1 B 58 2B F o0 4 1
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Annex L
(normative)

Special requirements for mechanically linked contact elements
B 8% L
(R E)
B EERE TR ZRREX
L.1 General

£.1.1 Scope

This annex applies to mechanically linked auxiliary contact elements included in control circuit
devices 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-monitoring in machine control
circuits.

NOTE 2 Mechanically linked contact elemenis have previously been referred to as forced contacis, positively
activated contacts, or linked contacts, or, in French: "contacts forcés"” or in German: "Zwangsgefihrte Kentakte".

NOTE 3 Control circuit devices actuated externally (e.g. push-bution or limit-switches) do not have an actuating
force limited to a maximum value {see ..8.4 a) 2)), so they cannot have mechanically linked contact elements. For
such devices, safety applications generally use contacts with "direct opening action” (see Annex K).

L.1 —f%
L.1.1 & &
AW o 8 R P BB RS A E (B - ERABARE ) S - DL ER L E ) BB 2 b
2 B R T A
AT $% A Jek 5 W B 13 B B PR R 7 R Y AL -
HE L E RN T A EN > ARSI ER 28R
Pe .
% 2. B PE R B BB T - Z AU K 5B BERE - IE I R EhBERL 0 BUAH
BEEE AT R Y contacts forces”, 7 &  “Zwangsgefuhrte Contakte” o
% 3. SPERE ) P HI R A E (N s SR (R BA R ) - 2 A B8 )1 2 s R
(2R L84 (a) (2)) NI RER MM EBEER T ZEEE 2L 2E
Mo @EEN “EEFBEE 2RI K -
L.1.2 Object

This annex provides additional specifications {definition, requirements and tests) which shall
be used for siating the required design characteristics, marking and performance of
mechanically linked contact elements.

L.1.2 HH
AT $% £2 B 5 B 7Y 15 20 0 Bk 2 45 B BE T 2 B AT SRR B U B BE 2 BT D AR &R
(B~ BREalE) -

L.2 Definition

The following additional definition applies:
L2 EE

THIMINERETEA -
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L.2.1

mechanically linked contact elements . ‘
combination of n Make contact element(s) and m Break contact elemgr}i(s) des_xgner_j in such a
way that they cannot be in closed position simultaneously under conditions defined in L.8.4

NOTE 1 One control circuit device may have more than one group of mechanically linked contact elements.

NOTE 2 See also 1..7.1.9.
L.2.1 AR T

n {8 S AT BEETO K om (E CEE BEE T2 G sEt 0 HREr T EX
EHMEBAENRLSAERZERET A GEBEMHEME -
HE L —EERHEREETEA AN N —H S R T -
% 2. EESEL.7.1.9 -
L.3 Ciassification

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

Ciause 5 applies with the foliowing addition:

L3 54k
WS 3 H -
L4 5

P &S R T - JEE NG & AE 2 Z HEZE XK -
LS ESER

B S E R TIIEMRE -
L.5.2.7 Mechanicaily linked contact elements identification and marking
Mechanically linked contact elements shall be clearly identified:

— on the control circuit device itself;
— orin the manufacturer's documentation;
~ or both.

The mechanical linkage shall be identified in circuit diagrams by a double parallel line
connecting a fifled circle on each of the mechanically linked contact symbols. An example is
given in Figure L.1.

L.5.2.7 b &5 32 B o 1 2 30 R AR R
A% b 465 32 B T O E T B B R Y
- WREHEREELS -
—  fEmR L e
- HWEFRE -
SRS [E T E DL —RPIT R B EMBES R B2 H OB - E

L.l Ry Hadl -
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IEC 1510/29

Figure L.1 - Example of representation of NO and NC contacts
which are mechanically linked and NG non-linked contact

L.l HHESEZ NO 81 NC SR iy RN E B > DL RCRHEIGE 2 NC BB HY RN

" Bl

If devices containing some or all mechanically linked contacts are marked, the symbol shown
in Figure L.2 shali be used.

JEME M E L2 Fronfsifin  BRM R MEMEERE 2 RE -

1EC 1571/99
Figure L.2 - Symbol for device containing mechanicaily linked contacts

L2 [ i ok 2 &5 32 B 2 B6 B 1T 9%

L.6 Normal service, mounting and transport conditions

There are no supplementary requirements.
L.6 IEW MR - 2% f il ik 1

L.7 Constructional and performance requirements

Clause 7 applies with the following addition:
L.7 45f8BLME R 20K
BAE TE K TAENRE -
L.7.1.2 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 elemeni(s) is closed, none of the n Make contact element(s)
shall be closed.
L.7.19 % be I &5 1 B 2 B OK

ol /AT BEETHETREEMERSMASR > m [ BT BT F o

A EM R EAEE -
B omE CRET BT TR SR AMGR o n CRAT BEITEF A

==

A EM R EAE A -
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L.8 Tesis

Clause 8 applies with the following addition:

L.8 =58
HAE 8 E K TAEMBRE -
1..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.

L84 MHMELGHEE ZFRAR
JEHE (m+n)E b BE AT ATHFF IR ENER - Hohm B “EiE” #E TS 0 B T K
A7 PEET R -
B I B JE (5 A R AR A

The tests shall be carried out on products in new and clean condition. The test procedure
shall be as follows:
a) Test of NC contact:

1) the NC contact element shall be maintained in the closed position e.g. by welding or
gluing each point of contact (e.g. for double breaking contact, welding is done at the
two coniacts points). The thickness of welding or giuing shall be such that the distance
between contacts is not medified by more than 0,02 mm,

2) an actuating force shall be applied by energising the operating coil at 110 % of its
rated voltage;

3) while applying the force, an impulse test voltage of 2,56 kV (1,2/50 pys at sea level,
correction should be made according to Table 12 of IEC 60947-1) shali be applied
across every NO contact. There shall be no disruptive discharge.

NOTE 1 This test ensures a minimum gap of 0,6 mm in accordance with Table 13 of IEC 60947-1.
EHBRZmELETHARE - SABERFOT -
(a) &t Bi & PA(NC)$2 B
(1) JEGE NC #E T4 s HPA & L & B - A F T 52 20K 2% 32 il BG &h 45 (B -
S e BT 2 RG Z W (E PE AR RLIR BEAE —E) - HIR SRR o E(E 2
B P LA B 0.02 mm e
(2) HIRFHRBEUH 1I0%HEERBE > LEERH S -
(3) —EBHEINEH > —BLL2.5kVOE -V H &L 1.2/50us> E{R IEC 60947-1
x® R2EEE)ZkEABREE > BHEABREE NO #E - £ o E AL BFK

% 1. KRF BT IEC 60947-1 % 13 §Eag 0.6 mm DL b 7 & -
b} Test of NO contact:

1} an actuating force shall be applied by energising the operating coil at its rated voltage;

2) the NO contact element shall be maintained in the closed position e.g. by welding or
giuing each point of contact {e.g. for double breaking contact, welding is done at the
two contacts poinis). The thickness of welding or gluing shail be such that the distance
between contacts is not modified by more than 4,02 mm;

3) an actuating force shall be applied by de-energising the operating coil,
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i ' i - i i V (1,2/6G pys at
4} with the operating coil de-energised, an impuise test voltage of 25k
: sea level: correction should be made according to Table _12 of_ IEC 60847-1) shall be
applied across every NC contact. There shalt be no disruptive discharge.

NOTE 2 This test ensures a minimum gap of 8,6 mm in accordance with Table 13 of IEC 609471,
(b) 50 % B (NO) i B
(1) HEFGEL R EEEEE LT -
(2) FEfE NO B2 B T (R e 15 L BT & (o B+ 91 ) P 92 00 5 02 ) 0 55 5 (O
S I T 4 T A R AE — L) o AT R R G L M 9
W 4 25 % 1 F R 48 0.02 mm -
(3) MRRRIR(EGE > BB EEE - UL -
(4) 5 17 250 BB {5759 00 o 76 IR 5+ 1L 25KV O 7 T 25 2B 1.2/50ps » JE K TEC
609471 % 12 16 1F ) 2 FR 0 3t B L BE + 5 6 S BR 45 ) NC B 6 « R o] 78 4
8 % i -

% 2. AEEEE{K IEC 60947-1 5% 13 Ba56 0.6 mm DL B Z [ -

Annex M
{normative)

Terminal marking, distinctive number and distinctive
letter for control circuit devices

bt g% M
(B E)
RS R EREEFEARNEREATE

M.1 Scope

This annex applies to control switches and contactor relays irrespective of their construction,
having terminal marking.

The use of this annex is required where terminal marking is a requirement in this standard, or
is usual practice.

M.1 &
AW 3% 8 P 7Y A I T a0 9% - S AE S X I BE B Bl SR I BE B
AR AR B — R 18 O ORI i T AR R B 0 R R AR 8% e

M.2 Terminal marking rule

M.21 General

Terminal marking in accordance with this annex is based. in principle, on a two-digit number.

M.2.2 Function digit

Subciause L.3.2.1 of IEC 60947-1 applies.
M.2 U F B BRI

M.2.1 —R%&
DAAKRAE Ry (R $8 2 i T F2 7R > BB H By W iz Bk o -
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M.2.2 IhEERS
IEC 60947-1 2 L.3.2.1 A[# H -

M.2.3 Sequence digit

The tens digit is a continuous sequence number beginning with 1 {(except for contro! switches
designated 01 and contactor refays designated 01E), independent of the contact function,

Terminals belonging to the same contact are marked with the same sequence digit.
For contactor relays having 10 contact elements, the sequence digit 0 is used instead of 10.

The sequence digit may be omitted from the terminal marking only if additional information
provided by the manufacturer or the user clearly gives such digit.

EXAMPLE  For control switches

M.2.3 BERFH
T BGOSR 1 BIME 2 RIS CE A R 01 Z 3G BB fe & #4 &y 01E 2 & 1 Bi
o6 B 51 ) > 2 32 Bk T AE S B
A — B8 2 U T AR Ry A — Fe 9k -
HA 10 R 2 B - BLFst T 07 Huf 10 -
Gttt M B R S B A AR EE > I T s B E R
#i ) ¢ A% B B

1
[ @ ™ o0
t K & — o8
ENCIDAN
1 13
i [ . Y
E 1
' }i :)u s §
1 <11 -~ o
1
e :
T e JTT T e 1
; 33 A : o) . : © et b bl
' y 1 N " 13 — o o <t
I 1 '
1
e \ : \ N
B 1 H
t ™~ 1 &Y i o™
; s : e L) I I o« P 3
]
L e e fe e )
Device At g Diagram 4 %

NOTE The dots before the function number shown in these examples are used merely to show the digit
relationship, and do not need to be usad in practice.

5+ Ll E G d ThRE de BE Z Al Z BE SR 0 2 A DUBE R HL A BB (R o H PR R b e
AEM -
M.2.4 Numbering method

The contact terminals shall be numbered sequentially from lefi 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 £

M.2.4 45 5% 77 =
RELFZEME TEHEMGHSE FEFmT2RE ERERROIZESE
Z R BA 46 4R R
B : A E R WA SR 9 By 62E 2% T 4 1 2 B 1A B B Y 932 B 4 R U7 =
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1 2 3 4 5 6 7 8 5 6 7 8 THEs12HE

XDAAIXIOOX XOO

O Break contact >< Make contact : > 3

BT 2R, P AR

Upper or front tier

Lower or hack fier

Btz | =3zl

XX

The prescribed numbering method does not allow blank contact cells inside a contact series.

EMEG S AN PRI TR EA -

6 7 8 9 o

O O >< Upper or front tier THEE B HE
>< >< >< >< >< Lower or back tier FHEERHTHE

1 2 3 4 5

M.3 Distinctive number and distinctive letter

M.3.1 General

The 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 distinctive
number followed by a distinctive letter.

M.3  BEERGRIREPEI LT

M.3.1 — 8%
P22 1 B R 12 R T < B B K 0 RO I 8k R T SR 4R 5% - ERWAGARE 2 & BERG
DL 55 4 9% 12 B 1 5l L F 1R 2 e

M.3.2 Distinctive number

The first digit of the distinctive number gives the guantity of make contact elements and the
second digit the quantity of break contact elements. The third digit, if any, shall give the
guantity of change-over contact elements in contro! switches.

M.3.2  HEER
WHBmE B IHBAREAFERE THENEE HE 2B M ER T 28 E-
FIWMCER)HERMEMO T RERTHEE -

M.3.3 Distinctive letter

The distinctive letter indicates the location of the contact elements of a contacter relay in
relation to each other and their terminal marking.

Clause M.5 defines the arrangement of contactor relays indicated by the distinctive letter E.

Clause M.6 gives information on permissible deviations, indicated by the distinctive letters X,
YorZ

For new designs, the arrangement indicated by the distinctive letter E ig preferred.

M.3.3 BHEXF
Pk L BUR BB BB > 2R T M 2 2 M ARk ke HL T A0 aE e
M.5 EEZBERPE LT E ZEWBHBAIIES -
M.6 fE e il R 2 &R - IS X F X~ YR ZERZ -
Fragat o oo FEE DA ER LT E BUR Z BRI T R -
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M.4 Terminal numbering sequence

For control switches having the same distinctive number, the terminal marking is specified in
Table M.1.

The position of the contact elements of the control switch need not correspond to that shown
on diagrams of Table M.1.

M.4 ¥ &9 IE 7
[ 9% 5 4 S < FERIBARE > Hoim T sC R R ML FTOR -
PERIBARE Z PR TR LE > TREA R R ML TR 24 -

Table M.1 - Diagrams of controf switches

@ © (] @@ @
25 - 25 BE 25 B Z% IR z5 58
ca EE S8 &8 g2 85 ¢ao 85 "g’n &%
=5 §E 8§ 5E £ E 5E cE 5 & & E 5E
w2 o2 n = o8 & 2 o2 B = Se 5z a2
E [ E ] 5 @ ‘5 @ a i+
== =X
M.l 2B RE R S fE
S S =+
= IR = IR = IR = IR = IR
o HK o HK &t HK & HK &8 i
BR ] BR ] BR ] BR ]

_)
[
185713
o
2
;
:
:
H
:
22:21

2.4 a5

SR I 2 |- ¥y
© Y R e SE o5 [l
o335 e[S v

@ o
NI

Eil & SE g 4 5
N Ay e

001 Nrjh

M.5 Contactor relays designated by the distinctive letter E

For contactor relays having the same distinctive number and the distinctive letter E,
independently of their construction, the sequence of the contact elements within the device is
specified in accordance with the diagrams of Table M.2.

As a resuit of this the sequence number becomes a location number and allows a given
contact efement terminal of a contactor refay in the equipment to be quickly found solely by
counting the contacts.

M.5 DB XFEERZEBUWFERNM
B A ool % R sk S0 E Z B WABHRE - A am i U7 =0 R T IR

FE 8 M2 it i 2 %2 3 7 54 -
BRIt 2 50 FL N 0 G 0 L 9 % 0 A R B BT 0 L RS DO AR

5 3% i P G B B B BT B T -
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| |

s IR R A TR ST T S ST
BERESSSSm BRESSS ,?g MESESER SRESEEE) BEbEEEN e

PEENSE=|  BEREREe BREESEM|  BESHRee

FECM AL ft S SHE S
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SR S I R SR

T o T

2 Lt e
T ¥ S
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[ 3% #f (Ae[or 10100I1U00) BB M B LT A f9 MM E TN 22
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M.6 Contactor relays designated by distinctive letters X, Yor Z

M.6.1 Contactor relays designated by the distinctive letter 2
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.

M.6 DB XTF X YRZERZZBHFERM

M.6.1 DB XF ZERZEHWHERM
EHRBE N R ITIE Z LB (0 JF I T 2 7R) 8 MLS Bl & A [ - 5% 2 B TE DL a

NFZES > MIELPHELF EEH -

oy ] o = Y ~— £, -
447 [l Ao \ --------- \ ~~~~~~~~~ \ -------

Ak [} < < O e o4

bl W) o™ 3 et h- [t

M.6.2 Contactor relays designated by the distinctive letter X

82

If the location of the contact elements within the device and the terminal marking both differ
from the requirements of Clause M.5, the device shali be designated by the distinctive letter X
instead of the distinctive letter E.

Such a device shall stil comply with the requirementis of Clauses M.2 and M.3.

M.6.2 DB XFE XERZIBEHEERM
SHEE N B TT R 2 A B Rt AR R &S B MLS BT R [F] 0 3% 4 B E DL AR S

XES  MIELRHELF EEH °
FRENMATE M2 8 M3 ZHHX -

3 o oy - 323
‘.! by I B r.ol

L5 S [ SERCRR WU VA, " A W
< [ < o™ ~+ <t o]
e o o} < 0y ~ 0

M.6.3 Contactor relays designated by the distinctive letter Y

m«&-

N4

g2 61
73
81

Devices consisting of combinations of contact elements and terminal marking in accordance
with Table M.3 shall be designated by the distinctive letter Y instead of the distinctive letter E.
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Table M.3 - Diagrams of contactor retays designated by the distinctive letter Y
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