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

mechanical latching function

Gl st B AFEEERES LT E-H 1000435 0 FEEEE K T CNS E-f] 1030415
BITHRY LZEgY LZeBHEEMREZIBEHRE > L 2MH IEC
60947-5-5:2005 {REM AL - A IRBEFPMEERER WE FEHER -

1. Scope

This section of IEC 60947-5 provides detailed specifications relating to the -electrical and
mechanical construction of emergency stop dewces with mechanlcal latching function and to .
their testing.

This standard is'applicable to electrical control circuit devices and switching elements which
are used to initiate an emergency stop signai. Such devices may be either provided with thew
own enclosure or mstalled according to the manufacturer's instructions.

This standard does not apply to:

— emergency stop de\nces for non-electﬁcaf control circuit, for example ~hydraulic,
pneumatic; :

— emergency stop devices wnthout mechamcai Iatchang functlon

An emergency stop device may also be used to provide an emergency swntchlng off functlon
(see annex A).

1. % A& E
AEEHESIF L EE BRI AREE R Holbg fadmRE -
AEEERANBRBRESFE LR ZEREHEREERURTH B EEF L
A H AN — 2t > HLE AR E R < R E L E -
JE A B R i Y
- JFEREHERZIESELES 6 KE - &ZH -
- EHRWEEHIIEZERSIFELESR -
R fE R E TR O] 1R B B S R P DD RE (2 TR 8% A) -

2. 5| FAR#
NIERAARERERGIN > R AREZ -8 - ANGEFEDE > BHZED ZKR
Ko AEHARERZEETR(BEMTEE) - BIIGEFE 0% B Z & RS
T E)
IEC 60050(441):1984 International Electrotechnical Vocabulary (IEV) — Chapter

441: Switchgear, controlgear, fuses
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Amendment 1 (2000)

IEC 60068-2-1:1990 Environmental testing — Part 2: Tests — Test A: Cold
Amendment 1 (1993)

Amendment 2 (1994)

IEC 60068-2-2:1974 Environmental testing — Part 2: Tests — Test B: Dry heat
Amendment 1 (1993)

Amendment 2 (1994)

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

IEC 60068-2-11:1981 Environmental testing — Part 2: Tests — Test Ka: Salt mist

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

IEC 60068-2-30:1980 Environmental testing — Part 2: Tests — Test Db and guidance:
Damp heat, cyclic (12+12-hour cycle)

Amendment 1 (1985)

IEC 60073:2002 Basic and safety principles for man-machine interface,
marking and identification — Coding principles for indicators
and actuators

IEC 60204-1:1997 Safety of machinery — Electrical equipment of machines — Part
1: General requirements
Amendment 1 (1999)

IEC 60721-3-3:1994 Classification of environmental conditions - Part 3:
Classification of groups of environmental parameters and
their severities — Section 3: Stationary use at weather
protected location
Amendment 1 (1995)

Amendment 2 (1996)
CNS 14816-1(IEC 60947-1:2004) (KE G EE LEHIEE —F 1 &« &7

(Low-voltage switchgear and controlgear — Part 1: General
rules)
CNS 14816-5-1(IEC 60947-5-1:2003) Low-voltage switchgear and

controlgear — Part 5-1: Control circuit devices and switching
elements — Electromechanical control circuit devices
IEC 61310-1:1995 Safety of machinery — Indication, marking and actuation —
Part 1: Requirements for visual, auditory and tactile signals
ISO 3864:1984 Safety colours and safety signs
ISO 13850:1996 Safety of machinery — Emergency stop — Principles for design
3. Definitions ' ' ' '

For the purpose of this section of IEC 60947 5, the followmg definitions appiy in addltlon to
those given.in IEC 60947-1 and in IEC 60947- 5-1,

3.HAERER
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CNS 14816-1(IEC 60947-1)+ CNS 14816-5-1(IEC 60947-5-1)FF # & k¢ F 51| Fl 38 b &
REANAELE -
341

emergency stop (functlon or 5|gnal)
function or signal which is intended:

— to avert or to reduce hazards to persons, damage o machlnery or to work in progress
— - tobe mlttated by a single human action.
[ISONEC 13850:3.1, modified]

3.1 &4 (DAE S SR 9E) (emergency stop (function or signal))
THE H R PUS & 2 ) BB 598 -
- BRERNERABZEERBBNEHB ZEE -
— DU fE A % B fFBLE) -
[ISO/IEC 13850 2 3.1 > {E2T]

3.2
emergency stop dewce .
a manually operated control circuit device used to initiate an emergéency stop functlon

[ISO/IEC 13850:3.2, medified]

NOTE An emergency siop dewcé may also provide auxjliary functions, for example. for redundancy and/or for

signalting through additionat contact element(s). Such additional contact(s) may be normally open ‘and/or normally
closed. )

3.2 B Z&{Z L # E (emergency stop device)

HATHEERANREBSESIE LN EHEKEER -
[ISO/IEC 13850 = 3.2 » {&£2T]

W% BEF L REITRTIE BLE BT AE o B ¢ R 4R R/uE O 1 il T iR

a5k o A5 LEHA SN Z il B o] BE Ky H BE /B PA

3.3
-actuating system (of an.emergency stop device) s
the mechanical parts which transmit the actuating force to the contact elements

[IEV 441-15-21 modlfled] _
3.3 (%%f“ﬂ:%&%)Z?&@j%?fﬁ(actuatmg system (of an emergency stop device))
A EE) ) BT M -
[IEV 441-15-21 » {£2T]
34 - '

actuator (of an emergency stop device) -
the part of the actuating system which is actuated by a part of the human body -

{IEV 441- 16-22 modified]

oo

NOTE 1 Examples of an actuator may be a button, a wire, a rope, a bar, a foot padal.

3.4 (R&EILSEE )P E 28 (actuator (of an emergency stop device))
BE AR ARSEEES A BB 2 -
[IEV 441-15-22 > {£%]]

W5 1. HEs @y EEag - AR - s - AR - R -
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3.5
rest position :
the position of an emergency stop dewce or of a part of :t which has not been actuated

NOTE In rest position, the machine (or equipment) may work.

3.5 % Ik fir B (rest position)
HoiF L EEN L ES RIS CE -
25 M ds (BE 1%)2;#&15157 FEEE®E S -

3.6
actuated position ‘
the position of an emergency stop device, or of a part of it, after it has been actuated

NOTE In the actuated posmon of the ernergency stop dewce the machine (or equipment) remains at rest.

3.6 F #jfir B (actuated position)
ERFLEENALESSR#SHERZAE -
HE T ERESFEILE %T?&@JTXZEET’&E i (B 3% ) ATy Or £ 4% 1

3.7

"latching (of an emergency stop device) :

function cr means which engages and maintains the actuating system in the actuated position
until reset by a separate manual action

3.7 (B&E L8 E Z)F9 88 (Jatching (of an emergency stop device))
B ARSI FEEREFEHEMUEZIESRESRE  HEE HUFHEE -

3.8

resetting (of an emergency stop devnce)

manual action to return the actuating system of the emergency stop device from the actuated
position to the rest position _

NOTE Examples of resettlng inciude the rotation of a key, or of the actuator, pullsng the actuator or pushing a
spec:al reset button.

3.8 (R&E L E 7 )EE (resetting (of an emergency stop device))
FHRESEFEIEE R ARG EFEFELAE -
H % - %%Z%ﬁfﬁﬂ@%ﬁ%%ﬂﬁ%%ﬁﬁﬁﬁ%ﬂ%ﬁ BB SREEEA =S M -

3.9

direct opening action (positive opening actlon) (of a contact element) - _
the achievement of contact separation as a direct result of a specified movement of the
switch actuator through non-resilient members {e.g.- non dependent upon sprlngs)

[K.2.2 of IEC 60947-5-1]
3.9 (BT Z)E BB B (E(IE = BT BA B fE) (direct opening action (positive

opening action) (of a contact element))

R TR E RN SEAERERF (WA RERE 2B ITZRE
B 1F 52 5L

[CNS 14816-5-1 7 K.2.2]

3.10

trip wire smtch

-rope pull switch

pull cord operated switch

emergency stop device in which the actuator is a rope, a wire or similar means

3.10 $I 45 BE B (trip wire switch)
T 4EGARE © TU4RIRTERIRE - | R 2E1L5EE > HEES A 1 RA4E - fI4E sk HE
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M TR -
4 Marking and product information
4. B R E L&
4.1 - General

information for |nstallat|on operatlon maintenance and/or periodic testing shall be prowded
when neceéssary on or with the emergency stop device.

The verification of clause 4 shall be conducted according to 7.2.1.

NOTE 1 in certain circuhstances, it may be necessary to provide additional information, for exampie:
— - by labels, )

— by marker flags attached to wires or ropes to improve their visibility,

— by the gra-phical-symbol 60417-IEC-5638 (sée Table & of IEC 61310-1).

NOTE 2 See also 9.2.5.4 of IEC 60204-1. '

4.1 —@
MBESFLEREEZHRE  BRRHEZE - BF - RER/EEHBAFZEN -
FEMC 7.2.1 AT 4 8 2 EEE -
wE 1 EFREENTIEFRERBEEZEN  BHOT -
- FMHARK -
— FEIMEECAIAR EI#HEA ReHTRMY -
—  ffER 60417-1EC 5638 Z [E £ 9% (2 18 IEC 61310-1 3& 6) -
% 2. B0 IEC 60204-1 7 9.2.5.4 -
4.2 Indications on buttons =

4.2.1 Buttons used as actuators of an emergency stop device shall be coloured red. When a
background exists behlnd the actuator and as far as it is practlcable it shall be coloured
yellow. -

4.2.2 The direction of unlatchmg shall be cleariy identified when resetting is achleved by
rotation of the button.

NOTE See also IEC 60073 and I1SO 3864,

4.2 ¥réR s EE

421 ERBESE L EBEZ R GSEANEMELLGC  ERHEAFRE  AIELE
T EN TR E® -

422 HAEB MR ETEE > AIEREBEREHEITE -
#H%  Jral £ 08 1EC 60073 K 1SO 3864 -

4.3 Additional requirements for trip wire switches

Information provided by the manufacturer shall include:

— the maximum length of wire or rope;

— the correct tension of wire or rope;

— the distances between supports; _

- recorﬁmendation to use only straight runs of wire or rope

— if apphcable guidance on maintenance for pulieys and eyelets, and the measures
necessary to ensure that the wire or rope remains in proper position.

4.3 fULBERR 2 HAt EXR
HERmEEEZENELE TIIHE -
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- HRHUEIRZARE
—  PISRECAIAE 2 IERESR T
— ZREZ R -
— AR E AR EE -
—  E T RIE B ET 08 i B R AL Or i 2 A DR i O iz &7 B 7 48 R 155 £ 1E B fiz
BATHRFEH T
4.4 . Additional requirements'for colour coding

A resetting button, for example where appltcable W|th a trip wire switch, shall be coloured
blue. -

When a colour coding is used for setting a trip wire switch:

- green shall indicate the correct setting of the rest positict\; and
- vellow shall indicate the correct setting of the actuated position.

4.4 BB Z HMER
B (B - B0 R SR B B 2 T ) IE B EE -
B € B a8 L AR B B L B
—  FEREA 4 R oR A L B S IEE -
— B ECRREE N E R E L -

5. Electrical requirements

51 The utlhzatlon categories shall he AC-15 and/or DC-13 and/or DC 14 in accordance with
IEC 60947-5-1. ,

it

5.2 All normally closed contact elements of an emergency stop device shall have a dlrect
opening action {positive opening action), accordmg to annex K of IEC 60947-5-1.

The tests shall be conducted according to annex K of I[EC 60947-5-1.

5.3. The degree of protectlon provided by the emergency stop dévice shall be stated by the
manufacturer in accordance with annex C of IEC 60947-1.

5.‘4 Tests for electrical characteristics shall be conducted according to IEC 60947-5-1.

NOTE Subclause 7.2.7 of IEC 60947-5-1 only applies to control switches suitable for isolation.

5. BREX
5.1 &k CNS 14816-5-1 > {3 Fi JE Al FE &5 AC-15 K /5t DC-13 K /=% DC-14 -
5.2 fik CNS 14816-5-1 [ff $% K » B2(ZIF B 2 A EEARBT S IEA | 6 H B
B & 18 (1E 1 B BA 8l 1) -
i B FE /K CNS 14816-5-1 fff g% K #E1T -
5.3 BLE MG FEMK CNS 14816-5-1[ffsk C ZHE > RAR T LEEZRERE -
54 ERFM ZHABENMK CNS 14816-5-1 #4T -
% © CNS 14816-5-1 7 7.2.7 {% 3 FH > % & b ol FH 2 P BA A -

6 - Mechanical requirements

6.1  General requirements

6. H% W Z K
6.1 —fFEX
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6.1.1 Means shall be provided to enable the emergency stop device o be securely mstalled
in its intended mountlng position.

The test shall be conducted according to 7.2.1.

6.1.1 ERMEHEZELEE TR S3FEILEERTIFHMEZEEHEZLZIHEME -
A EREAR 7.2.1 AT o

6.1.2 The emergency stop device shall meet the requwements of 7.3, 7.4, 7.5, 7.6 and,
where appllcable of 7.7.5.

]

6.1.3 It shali be possible to operate and reset the emergency stop devnce under all normal
service condmons

The;test shall be conducted according to 7.2 to 7.4.

6.1.4 Vibration or shocks shall not cause the opening of the contacts in the closed position
or the closing of the contacts in the open position, nor operation of the latching mechanism.

The tests shall be conducted according to 7.5 and 7.6. ‘
6.1.2 RTfF L EEE/FE 737475 K 7.6 2K TTTEHET TP 7.7.5 ¢

6.13 RRF L EEEREEMALESERETRIEREE -
R ERIEMR 7.2 & 7.4 AT -

6.1.4 ¥ B =K fE B2 R A A RGO PA BS A B2 2 RCBH B 0 BRI BE S AL B 2 P B 0 IR A T
R SRS R
SR IEAR 7.5 R 7.6 AT -

6.2 Latchmg

6.2.1 In accordance with 4.4.4 of 1SO 13850", when the emergency stop signal has been
generated during actuation of the emergency stop device, the emergency stop function shalt
be maintained by latching of the actuating system. The emergency stop signal shall be’
maintained until-the emergency stop device is reset (disengaged). It shall not be possible for
the emergency stop dewce to latch-in without generatmg the emergency stop signal. .

'In case of failure in the emergency stop device (including the latchmg means) the generatlon
of the emergency stop signal shall have prlorlty over the Iatchlng functlon '

The tests shall be conducted according to 7.2, 7.7.2and 7.7.3.
Corresponds to 4.1.11 of EN 418.

6.2.2 The latching shall operate correctly when the emergency stop device is used under
conditions, specified either in 7.4 or by the manufacturer, whichever is more severe.

The test shall be conducted according to 7.3, 7.4, 7.5, 7.6 and 7.7. -

6.2 P58

6.2.1 i 1SO 13850" 4.4.4 » 5 [N B 2 (5 (F 25 i 2 4E B 22 LSRR 05 - BB A%
ZHSEREBREEFZESELDE BESELASEFREEFRERIELESE
HEEE)MLE - BEAERSIFELEEEREE R SIE LA AT EHE -
* fHEWN EN 418 2 4.1.11 -
ZEFLEE@EAMAHEENER > RIELMRZIELEE SN FIHIIAE
sk - BRI E)
il B 7.2~ 7.7.2 & 7.7.3 #EAT o
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622 AL TANHERHREZERCIRBEEEHEDOMABINESELEER M
S JE BE IE HE #R 1 -
AEREM 7.3 7.4~ 7.5~ 7.6 F 7.7 #17 -

6.3 Additional requirements for button type emergency stop device

6.3.1 The resetting of the latching means shall be by turning a key, by rotation of the button
in the designated direction, or by a puliing motion. ‘

The test shall be conducted according to 7.2.1 and 7.2.2.1.

6.'3 2 The emergency stop device shall be so designed that removal of the actuator is from .
the inside of the enclosure only, or from the out5|de of the enclosure by use of a tool intended
for that purpose.

This shall be verified by inspection.

6.3 HABMBETE L EE Y HMEKX

6.3.1 S E Y HEEMN M@ B - (RI57TE 7 0 e 8 1% o 5Lk B 75 52 L -
sl B EAR 7.2.1 ) 7.2.2.1 #4T -

6.3.2 BEfF 1L R B Z et IETE fr R AERE IR U BB ALt B B 25 - & REME RSN ER AL L
R AERAHEATA -
V& DLt B 17 & 5% -

6.4 Additional requirements for trip wire switches

6_.‘4'.1 " The construction of the emergency stop device shall be such that'

- the setting of the wire or rope, and subsequent adjustment can be carned out without
causing malfunction; and : t .

- the installation of the ernergency stop device can fulflt the requirements of 4.5. 1 and 4.5.2
- of ISO/IEC 13850.

The tests shall be conducted according to 7.2 and 7.3.

6.4 fu&RGHR 2 At EX

6.4.1 ZX 315 1k BA BE < 1 4 JE i IR
— WHRENUE L RERREFABATERINERE - K
— BEEIEE 2 ZERE ISO/IEC 13850 2 4.5.1 ¢ 4.5.2 (WEK -
Al SR EAR 7.2 R 7.3 AT o

6.4.2 When the actuator is installed according to the instructions: -

— the perpendicular pulling force applied to the wire or rope necessary for generating the
emergency stop sngnal (opening of the contacts) shall be less than 200 N;

— the wire.or rope shall resist a tension force 10 times higher than the perpendicular pulling
- force necessary for generating the emergency stop signal; .

- the perpend:cular deflection of the wire or rope necessary for generatmg the emergency
stop signal shall be less than 400 mm;

- the breaking or dlsengagement of the wire or rope shall generate the emergency stop
signal;

6.4.2 {27 B3 B & 22 K BB 25 By
— By BE A B S A5 1k A Sk (i RS B B ) T ST A7 4% B0 AL 4 i I 2 FE T HE VY 200 Ne
— UG ZRT  BUEEERSFELAEMBFRMZETEL NS
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f&5 e
— BN UEAELERSFELLHARMBREZEET RS E/NR 400 mm -
JE 7 1 8% B¢ 7 48 T < B AR B R E AR B S S R ERUSR -

The pulling force shall—be applied at the mid-point of the length of the wire:'or rope.

The tests shall be conducted according to 7.8.1.

WO ERMER RN EE R T E -
A ERIEAR 7.8.1 1T -

6.4. 3 Changes in the length of the rope (for example temperature age etc.) shall be taken
mto account

The tests shall be conducted according to 7.2.1.
6.43 Uz KREELMW - HE - ZBLEFEVEFAEZE -
i B IEAR 7.2.1 #EAT -

6.5 Additional requirement for footswitches

A pedal (footswitch) type emergency stop device shall have no cover.

The test shall be conducted according to 7.2.1. |

6.5 il B B B 2 H ff 2 K
PEAR (PRI BEBH B R B S e BRI EHER -
s BB EAR 7.2.1 AT -

7 Testing of the mechanical design

7.1 General

In accordance with 8.1.1. and 8:1.2 of IEC 60947-1, type tests shall be made to prove
compliance with the requirements of clauses 4, 5 and 6. '

An emergency stop device may have combinations of both main and auxiliary contacts.
The tests given in 7.5 and 7.6 are to verify that aII these contacts are not adversely affected
by mechanlcal shocks.

Some tests, for example based on visual mspectlon or by checkmg the literature prowded
with the emergency siop device, reqmre only one sample.

For the'tests described in 7.3.3, 7.4, 7 5, 7.6 and 7.7, three identical samples of emergency
stop device. shall be selected; and each sample shall be subjected successfully to the
sequence of tests, in the order glven in this clause.

When more than one type of emergency stop device is manufactured to the same. basic
design, less than three identica] samples may be tested, providing that more than three
products of the same family are tested. Such an acceptance shall be fully documented.

7. MR Y R

7.1 — &
ik IEC 60947-1 8.1.1 J 8.1.2 » [E#ITHI G - DISBHM G 481 - £ SHEI R
B 6EiZEXR -
1 EESFEEETRER 1 HOEE R R R g 7.5 & 7.6 Z 55k
AnESsEEErgRgmEEnNzI aame® -
ALEHABW  RERBRENKEF LS B ET 2 R FRE L ER -
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[

733747576k T TMZABFEEIEHEZESFLESERL  FE

i EERFEBASRE 2 — &5 56 -

A DU A s et Ry BB RS 1 DL b2 e R 28 - QIR 6EA 3 M8 DUT 2 A8 [F B

TR BE —REL AR 3 E B2 E S - RGO AT e B 8 -
7.2 General design mspectlon

7.2.1 The requirements of 4.1, 6.1.1, 6.4.1 and, where applicable, of 6.3, 6.4.3 and 6.5 are
verified by inspection of the mechanical structure of the emergency stop device.

7.2.2 Button type emergehcy_-stopS device. -
7.2.21 Thé requirement of 6.3.1 'is checked by la'tching and resetting the actuator manuaily

7.2.2.2 The requirement of 6.3.2 is verlfied by inspectlon of the fastening parts and by
pulling and turning the button and other parts of the device by hand.

7.2 — B ET iR Bl

7.2.1 4.1~6.1.1~6.4.1 ¢ 6.3~ 6.4.3 K& 6.5(F 0] 1T)4 % 12
it AT A E -

7.2.2 R TR bR E

7.2.2.1 631 ZHEXKKBEBTHMHKEER TS 2 T mE -

7.2.2.2 6.3.2 Z TR 5 8t By 18] E B A4 - T B hu Bh L G o R oA B 2 7 AR

7.3 Operating tests . '

s
[mt
3
¢

I
A
P
i
NS
i
=

7.3.1 General

The purpose of the operating tests is tg verlfy the durablllty of the latching parts (springs,
balls, pins etc.) in normal use,

The test verifies the reqmrements of 6.1.2, 6. 2 2 and$6.3.

The operatmg tests described in this subclause may be carried out in conjunction W|th the .
electrical tests {see clause 5}. .

7.3.2 Robustness of a button actuator
A button actuator shall withstand:

- @aforce as specified in Table 1, applied in the three mutually perpendicular axes; and

- atorque as specified in Table 1, in both directions of rotation, in each of the latched and
- unlatched positions, where the resetting action requires rotation of the push-button.

7.3 BRIEE B

7.3.1 — &
BEARBZHWENEBMEESHMW - #E - B - HHEHE)EEEEHFZ
i 2K

ek BR E 5 6.1.2~ 6.2.2 F 6.3 X Hk -
KEFFT M 2 ER B M ER AR (S EE 5 6) T -
7.3.2 R BUE) % 2 BRE M4
12§ 55 B 25 JE BE 1K BT
WEmAE 3 EMEEES L2 HGEE D - K
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— EHAEEIE PR RE T R E E B E - M RE SR HURE IO 7E W9 {E e T 1
B R P R i) L2t (R 1) -

Table 1 — Robustness of a buﬁon type actuator

Mounting hole diameter Force Torque
| n'rm N ‘ N:m
16 . . 80 : 1,8
22 ‘ o ' 2.2
30 o _ 150 3,0
1 Foht BBCE) B B 2 B E
HRAEK 73 5
mm N N-+'m
16 80 1.6
22 110 2.2
30 150 3.0

7.3.3  Durability test

The three samples. (s'ee 7.1}.shall be subjected to the'foliowing test:

The actuator of an emergency stop device shall be moved through its fuII travel then it shall
be reset in a manner to imitate human operation as closely as posmble

The test shall conS|st of 6 050 cycles in which latching and resetting of the actuator occurs
during each cycle. The movement and actuating forces shall be consistent throughout the
test. Momtorlng of these parameters shall be carried out to ensure consistency.

‘The durability test is passed if each emergency stop device completes the 6 050 cycles
‘without failure. :

7.3.3 fif At B 5
3B (2 7. DEELT T IR -
BRI L EEZ RIS IESRBERETE  RABIETEDRALTEREZTS
NEHE -
BEEABR EHEAT 6,050 R > FRMERAIE TR F S 2 HH N EE - HAEBMEK
B B TSI 12 8 R B0 ) B R — 8 - AR RS B REB 2 — Bt
ERBERFLEEETK 6,050 RIGHE HoR B A M & - BIIERE K i a8 i AP 5y -
7.4 Condltlonmg procedures

‘The purpose of the following procedures is to expose the emergency stop devices to various
erivironmental conditions in order to venfy thelr functioning after such exposure.

The three emerg'ency stop devices successfu[ly tested in 7.3.3 shall be subjected to the
following exposures:

7.4 HERRF
UTREFHNARBRZEEREERBEN AR ZREERMA LEFRER ZIREF
H -
FELL 3 i 733 Al R 2iE L REET I T REAR -
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« 96 h at +70 °C in dry atmosphere (see test Ba of IEC 60068-2- 2 and |EC 60721-3-3
class 3K7)

96 h at changing molst and warm atmosphere (see IEC 60068-2-30 and |EC: 60721 3 3
class 3K7): ‘

+25 °Ci+55 °C 97 % /93 % RH
+ 96 h at-—40 °C (see |IEC 60068-2-1: test Aa and IEC 60721-3-3 class 3K7)

96 h at +35 °C in a solution of 5 % NaCl (see IEC 60068-2- 'T‘] and’ IEC 60721-3-3
class 3C3).

FoIIowmg the enwronmental exposures and after the devices have been restored to room
temperature, the sequence of tests in 7.5, 7 6.and 7.7 shall be conducted. '

E+70°C Z 5222 Ak i 1 0B 96 h(2 I TIEC 60068-2-2 7 5 g Ba f IEC
60721-3-3 7 3K7 Jf) -

o fEikEEh R BB A T 96 h(2 18 IEC 60068-2-30 & IEC 60721-3-3
Z 3K7 H) ¢
+25 °C/+55°C 97 % /93 % RH

« —40°C =B 96 h (208 IEC 60068-2-1 : 3By Aa } IEC 60721-3-3 7 3K7 ¥§) -

« +35°C £ 5%NaCl % a5y 96 h (218 IEC 60068-2-11 K IEC 60721-3-3 2
3C3%8) -

TERBEEBLEERER=R%E  BET 7.57.6 & 7.7 2 %5 HEE -

7.5 -Shock test A - T ' ‘ ’

7.5.1 The three emergency stop- dewces which have been conditioned in accordance with
7.4 shall be tested each on one of the three mutually perpendicular axes. |

7.5.2 Each emergency stop device is tested in the rest position and shall withstand 15 g
shock in both diréctions of the corresponding axis {see |IEC 60068-2-27:11 ms: 15 g).

‘During the test, the closed contacts shall not open, the open contacts, if applicable, shall not
close and the latching mechanism shall not latch. . .

The checking means shall be able to detect any opening or closing of contacts longerthan 0,2 ms.

7.5.3 The proceduré is repeated in the actuated position (actuator Iatched),

During the test, the open contacts shall not close the closed contacts, if appllcab]e shall not
open; and the latching mechanism shall not unlatch. .

7.5 R

7.51 TR TAHBEREFZ 3EESIFIEEE - BB M 3 EEER 2 Ko 1 {E#E
7l -

7.5.2 G fE B ST L EE o B AR H R R A BT U5 0 B8 BE R TR A RS A BE W e

Jimz 15 g Er# (2 ME IEC 60068-2-27:11 ms: 15 g) »
e 54 B B T > PA RS ARG R ME BH B - BE K B RE 5 B )R ERA RS - B FT SRR
FIEE -
T A 36 5 M BB fE RIAE Ao 8 48 0.2 ms 7 fily 35 B BA 8P & -

7.53 ERHUERIESHE)EEIILER
e 54 B B T - BR S ARG N FEPH B - PARK L CE B M )R ERI B - ELFT SR

FIEE -
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7.6 Vibration tests

7.6.1 The three samples used for 7.5 shall be tested, one for each of the three mutual!y
perpendicular axes.

7.6 Hx B & B
7.6.1 EH TS FEAZ 3 RETHRE > BEERSAH IEEEM L4 1@
ol i 17 B

7.6.2 Each emergency stop device is tested in the rest position as per the following
specifications (see IEC 60068-2-6): - '

- freguency range: 10 Hz to 500 Hz, Iogarithmic ramp and return;
- duratlon 2 h: 10 sweep cycles, 1 oct/min; _

— maximum peak amplitude: 0,35 mm {0,7 mm from peak to peak)
- maximum acceleration: 50 m/s?; '
- croseover frequency between 58 Hz and 62 Hz.

During the test, the closed contacts shall not open, the open contacts, if applicable, shall not
close, and the latching mechamsm shall not latch.

The checking -means, shall be. able to detect any opemng or ctosmg of contacts Ionger'
than 0,2 ms.

7.6.2 G S 2 Ak 55 B T S E Y ELAR b (L {Tﬁ%ﬁﬂ(gm IEC 60068-2-6) :
— BHEEE 10 Hz & 500 Hz > ¥ #3478 (Ramp) £ 3K [5] (Return) o
— FREEMARE 2h 10 AWM 0 1 oct/min -
— EAREERE  0.35 mm(l& £ 1§ 0.7mm) -
— BRI : 50 m/s?
— X X #EZF (crossover frequency) /A 58 Hz & 62 Hz 2 [ -
BB AR - PARE MBS R IEBA RS - FABS BB CE M A IS ) R ERA RS - HPTSH %M
T A B E RE T B3R 0.2 ms ~ B EEETBH LB & -

7.6.3 "The procedure is repeated in the actuated position (actuator latched).

Durmg the test, the open contacts shall not close, the closed contacts,-if applicable shall not
open, and the latching mechanism shall not unlatch,

7.6.3 BB (HBBHE)EHILER -
1 5 B A T8 - Bl B il B O JE PR B - BT B i RGO 7 I )R FEBH B% - HLFT SR
N HESHE -

7.7 - Latching, resetting and impact tests

7.7.4 ‘General ‘-

The three sample emergency stop devices which have successfully completed the tests of
7.6 shall be used for the foliowing tests.

The requirements of 6 2.1 are verified by testing each sample in accordance wrth 772,773
and 7.7.4. The sample shall also be tested in accordance with 7.7.5 where applicable.

7.7 P8 - EEREBEERRR
7.7.1 — &
3fETER 7.6 g B L EEEET T YR -
FEESKR 7.7.27.73 & 7.7.4 BB LLATERK 6.2.1 2 & - &8 HHI K&
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IR IEAR 7.7.5 #1T A B -

7.7.2  Opening test

The actuator of the emergency stop device sha!l be moved slowly just to the point where
latching occurs. :

The normally closed contacts shall then be open This shall be verified by an |mpulse voltage
test at 2 500 V (see details in K.8.3.4.4.1 of IEC 60947-5-1).

7.7.2 BiBE R BS
ERFLEEZRGERERH EMTFHE ZIE -
F| 22 It A B W B i RG E S R BA B o FE DL 2,500 V Z Ak E
CNS 14816-5-1 7 K.8.3.4.4.1 fYSE40REF) -

AL RS R

7.7.3  Latching test

To simulate the typical human actuation of a button-type switch, the emergency stop device
and its actuator shall be mounted and tested by a pendulum iype ‘hammer as shown in

" Figure 1.
7.7.3 FHeH B B8
Ry T B st FARH 2 BB F B R B RMF > EF L EER ARG EAELE
1% M 92 5 20 % 9% (pendulum-type hammer)#E 17 5 5% (J& 1) -
7 3
/s S o
/ Recommended material:
v ’ aluminium tube, diameter 20 mm,
/s thickness 1mm :
7
” .
P 4 . Recommended length:
& . : ] 1500 mm N
A
-
rd . .
NN 4 T/_ Rubber 45 shore A
/)f\ V=0 Diameter: 20 mm -
. SN L Thickness: 18,5 mm
\/\ 3k-“‘. g - : Vmex

N - h !

- L
e [ L

|~

m=1,6 lk 1

’ /

1EC 1736/04

NOTE The 1,6 kg mass does not inclnde the mass of the aluminium tube.

Figure 1 - Hammer fortests

The reiationship between the emergency stop moun’ung hole and the hammer helght (h) is
given in Table 2.

Table 2 — Relationship between the emergency stop mounting hole
and the hammer height

. Mounting hole diameter

Hammer height (h}

mm mm

) 60 if the actuator diameter is < 30 mm
16‘ 75 If the actuator diamater is > 30 ram
22 ' 75
30 75
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A s ‘
/oy B HE 20 mmo B 1 mm
//
7 R
s 1,500 mm N\
A
//
A R 45 HVEC T 1 A
> x 47 .
NN H 20 mm
XN ERE 18,5 mm
\/\}Q’x b Vimax
m=1,6kg
- IEC 1736/04
HE lekg 7 EHEROEBEEEE -
1 5 B
EEELZHEANEESEhZBGAOE2FIR -
X2 BEELEZEALEENESEZHEG
EXALEK = (h)
mm mm
16 EXMEZEER <30mm: 60
EREBEEKE >30mm: 75
22 75
30 75

The actuator shall be unlatched priot to each strike.
The harﬁmer shall be released whilst statiohary

To- ensure that the hammer is, released whilst stationary, it is recommended that a magnetlc
or-other holdlng mechanism is used. :

Thrs test shall be performed three times.

After each strike, the actuating system ehaEI be latched.

Other types are under consideration. |

BOE) A5 A B KT B AT B -

458 78 1 JE A L R B B B A

2 A P W 1 B L At T T A T O 8 AE 5% LB R B IR R R -
e B B AT 3 K

R ASEBRERREEHTE -

1EAE %5 f8 i FH H A 75 0% -

7.7.4 Resetting test

é)' if the resetting is by pulling, the pulling force shall be less than 50 N;
b) if the actuator is reset by turning, the-torque shall be less than 1 N-m;
¢) for other types: uhde‘r_consideration.

7.7.4 EE B

(a) HELAfUE T EE > AL I HE/NR SON -
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(b) HL @B 5 AN EEEE s - A IE/NR 1 Nem -
(c) LHA 7 /2% &  IEEEES -
7.7.5 [Impact test for button type actuators

In order to verify 6.1.2 and 6 1.3 where applicable, the three sample emergency stop- -devices
are tested by striking the actuator three tlmes with the hammer shown in Figure 1, where
h=310mmzx 2 mra.

The actuator shall be unlatched prior to each strike.

After each strike, the emergency stop device shall be latched and break contacts shall be
open

After three strikes, the actuator shall not be damaged

After the third strike, the opening contact element shall meet the requirements of K.8.3. 6 of
IEC 60947-5-1,

7.7.5 AU By S 2 B AR
A 3EEIF L EERELETRE AR REERER 3 RLEFH 6.1.2
Bo6.1.3; FRffif Z ek IE 1 fron > Hdrh =310 mm+2 mm e
EEBREEANE S S ERH -
BRF L EEEGRERE G EHE - H B e e & b s -
KBS 3 REBRNEEE -
£ 3 K% - B M T ERT & CNS 14816-5-1 7 K.8.3.6 (YZE XK -

7.8  Miscellaneous tests '

7.8.1 Disehgagement of wire or rope

In order to verify 6.4.2 where applicable, one emergency stop dewce is installed W|th the wire
or ropé according to the manufacturer's mstructlons

The rope is disengaged.

The main contact(s) shall open and the actuatmg system shall latch in the active posmon
7.8.2  Effect of foreign matter

Special tests are under consideration.

8 Hfth B

7.8.1 fir &% B Ay 4B 2 R AR
BT EFE 6.4.20 | HEZ1F B KIS R 2 SR HE LA A R 4R -
L 4 iR -
TR EER 0 EREAKEHEEFENME -

7.8.2 IE/EWFEHE M Z BT % -

& HE B R AR %
IEC 60947-5-5:2005 Low-voltage switchgear and controlgear - Part 5-5: Control circuit
devices and switching elements - Electrical emergency stop device

with mechanical latching function
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