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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-8: Control circuit devices and switching elements —
Three-position enabling switches

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘compr
Il national electrotechnical committees (IEC National Committees). The object of IEGCT)is/to pro
imternational co-operation on all questions concerning standardization in the electrical and electfonic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter‘/referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal Committee intereg
in the subject dealt with may participate in this preparatory work. Internatiopaly ‘governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordance'.with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical ,committee has representation frof
terested IEC National Committees.

=5 QO

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
hetween any IEC Publication and the correspondinginational or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation-ofs conformity. Independent certification bodies provide confo
Isessment services and, in some areasy\access to |[EC marks of conformity. IEC is not responsible foi
rvices carried out by independent certification bodies.

Il users should ensure that they have*the latest edition of this publication.

A
N

members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

A
|

ttention is drawn ‘to)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
patent rights.)IEC shall not be held responsible for identifying any or all such patent rights.
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o liability shall attach to IEC «Ortifs directors, employees, servants or agents including individual experts| and
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redline version of the official IEC Standard allows the user to identify the chan

has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60947-5-8 has been prepared by subcommittee 121A: Low-voltage
switchgear and controlgear, of IEC technical committee 121: Switchgear and controlgear and
their assemblies for low voltage.

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) gue-to-the-inrereasirgrange-ofusefulappheations-of-three—position-enablng-switehes—hote

bf scope, operational characteristics and tests are reviewed;

b) figures for example of devices incorporating enabling switch are added in Annex<A;

c) hew Annex B for procedure to determine reliability data for the switch usedin’functipnal
safety applications is added.

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

FDIS Report on voting
121A/358/FDIS 121A/369/RVD,

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

Thig document should be used in conjunction with [|EC 60947-1:2020 Jand
IEC|60947-5-1:2016.

The| provisions of the general rules, IEC 60947-1, are applicable to this standard, where
spegifically called for. General rules clauses and subclauses thus applicable, as well as tables,
figufes and annexes are identified by~a reference to IEC 60947-1, for example 1.2.3 or
Annex A of IEC 60947-1:2020.

Thig document has been drafted-in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC-60947 series, under the general title Low-voltage switchgear [and
confrolgear, can be found on the IEC website.

Thel committee has-decided that the contents of this document will remain unchanged untilfthe
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the gpecificdocument. At this date, the document will be
e feconfirmed,

e Withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-8: Control circuit devices and switching elements —
Three-position enabling switches

1+—General

Thig

The

b)

NOT]
thred

NOT

The
250

EXA

See

Thig

Scope
part of IEC 60947 series specifies requirements for three-position enabling. Switches.

se switches are used as components of enabling devices—deséribed—in—10-9
160204-1 to provide signals that,

when activated, allow machine operation to be initiated by a separate start control, and
when de-activated,

- initiate a stop function, and

- prevent initiation of machine operation.

FE 1 The enabling control function is described in-9-2-6-3 9-2¢3.9 of IEC 60204-1:2016 but the applicati
-position enabling switches is not limited to a component_of‘the enabling device described in IEC 60204-1

FE 2 This document does not deal with enabling devjces.

Se switches are intended to be connecte@’to circuits which rated voltage does not exc
V AC 50 Hz/60 Hz or 300 V DC.

MPLE Devices incorporating three-position enabling switches are:
bush-button enabling devices;
prip actuated enabling devices;

oot actuated enabling devicés.
Annex A for more typicalNexamples.
document does'not apply to:
hree-positiony'enabling switches for non-electrical control circuits, for example hydra
bneumatic;
bnabling switches without three-position mechanism;
bmergency stop devices (see IEC 60947-5-5).

n of

eed

Llic,

2

Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any

IEC

amendments) applies.

60068-2-1:49902007, Environmental testing — Part 2-1: Tests — Test A: Cold

Amendment1-{1993)
Amendment2-(1994)
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IEC 60068-2-2:49742007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

Amendment 1-(1993)
Amendment 2 (1994)

IEC 60068-2-6:149952007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration
(sinusoidal)

IEC 60068-2-27:49872008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock

IECIE0204-1-2005
LA RSAST = an aum ay A~ A~ a4

regirrements
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IEC|60947-1:20042020, Low-voltage switchgear and controlgear — Part 1: General‘tules

IEC|60947-5-1:20032016, Low-voltage switchgear and controlgear — Part §-1. Control cifcuit
devjces and switching elements — Electromechanical control circuit devicés

3 |Terms and definitions

For|the purposes of this document MMWWMMM

; the terms fand
defipitions glven in Clause 3 of IEC 60947 1 2020 and Clause 2 of IEC 60947 5-1:2016, [and
the following apply.

ISOland IEC maintain terminological databasesfor use in standardization at the folloying
addfesses:

e |EC Electropedia: available at http://wwW:electropedia.org/

e |BO Online browsing platform: avail@ble at http://www.iso.org/obp

Alphabetical index of definitions

................................................................................................ Reference
A
ActIat|ng system-{of-a-three-positionenabling-switch) ... 3.3
Actlator-fetathroc sectionocnablReoudlleR) L 3.4
AUXIHAIY CONTACT . ... ettt 3.5
E
En b:illy comteet———"mrrmmmm—— ™ ™ ™ /™ ™ /W 3.6
ENabliNG AeVICE oot 3.1
T
Three-position enabling SWItCh ... e 3.2
3.1

enabling device
manually operated control device used in conjunction with a start control and which, when
continuously actuated, allows a machine operation
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3.2

three-position switch having enabling contact(s)

3.3

actuating system

<three-position enabling switch> all the mechanical parts which transmit the actuating force to
the cantact elements

[SO’IURCE: IEC 60050-441:2000, 441-15-21, modified — "all the operating means of-a‘eontrol

swifch" replaced by "all the mechanical parts", note to entry deleted.]

3.4

actITator

<thriee-position enabling switch> part of the actuating system which is actuated by a part of

the human body

EXAMPLE A button.

3.5
auxiliary contact
contact of a three-position enabling switch that provides an auxiliary function

Notel 1 to entry:  Auxiliary contacts-may can be normally opernand/or normally closed.

3.6
enapling contact
conjact of a three-position enabling switchy which is closed when the actuator is in the [mid
posltion (partly depressed, position 2 innFigure 1) and is open when the actuator is in the fest
pos|tion (not pressed, position 1 in Figbre 1) and in the fully depressed position (position {3 in
Figdyre 1)

4 |Classification

4.1 Contact elemeinits

Subclause 3.1 of IE€ 60947-5-1:2016 applies.

4.2| Three-position enabling switch

Three-position enabling switches may be classified according to the contact element and|the
natyre<of the actuating system, e.g. three-position enabling switches, form B.

5 Characteristics

5.1 Summary of characteristics
51.1 General

Subclause 4.1.1 of IEC 60947-5-1:2016 applies except for following type of equipment (see
5.2).

5.1.2 Operation of-a-eentrel an enabling switch
Subclause-4-+4 4.1.2 of IEC 60947-5-1:2016 applies.
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5.2/ Number of poles

Thel number of poles shall be stated by the manufacturer.

5.2.2 Kind of current

Altgrnating current or direct current.

5.3| Rated and limiting values for switching elements

Subclause 4.3 of IEC 60947-5-1:2016 applies.

5.4| Utilization categories for switching elements

Subclause 4.4 of IEC 60947-5-1:2016 applies.

5.5| Vacant
5.6 Vacant
5.7| Vacant
5.8| Vacant
5.9 Swritehingeoverveliages Vacant

5.1 Electrically separated contact elements
Sul&a&ee—é—‘lﬂ-e(—%é@@ﬂ%A—?é%—mhe@—. : tes-

6 Product information

6.1 Nature of information

The following information shall be given by the manufacturer:

Identification

a) The manufacturer's name or trade mark.

b) A type designation or serial number that makes it possible to get the relevant information
concerning the switching element (or the entire control switch) from the manufacturer.
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c) “IEC 60947-5-8” if the manufacturer claims compliance with this document.

d) Three-position enabling switches shall be indelibly and legibly marked by the following
symbol:

<

O 1 0

IEC

NOT
puti

Bas

6.2
6.2.

E If it is not possible to affix the marking to the switch due to size constraints, then the symbol-may,co
h the instructions for installation, operation and maintenance.

ic rated values and utilization

Actuating forces and-operational-stroke travel of the actuator.
Rated operational voltage(s) (see-4-3-4-4 4.3.2.2 of IEC 60947-5-1:20,18).

tilization category and rated operational currents at the rated eperational voltages of
switching element.

Rated insulation voltage (see4-3-4-2 4.3.2.3 of IEC 60947+5-1:2016).

Rated impulse withstand voltage Uy, in accordance, with-4-3-4-3 5.3.1.3 of IEC 60¢
1:2020.

P code (see-5-+and Annex C of IEC 60947-1:2020).
Pollution degree (see 6.1.3.2 of IEC 60947-5-1:2016).

ype and maximum ratings of short<gircuit protective device (see 8.3.4.3
EC 60947-5-1:2016).

Conditional short-circuit current if less than 1 000 A.
ndication of contact elements of same polarity.
Mechanical and/or electrical durability.

Marking

1 General

Mar
of

obtained from the 'manufacturer.

Ma

remjovable parts.

king of data specified in items a), b), ¢) and d) of-5-4 6.1 is mandatory on the namep
he three-position enabling switch in order to permit the complete information to

ing shall be indelible and easily legible, and shall not be placed on screws and e3

n be

the

47-

of

late
be

sily

Whenever space permits, data under items e) to o) of-54 6.1 shall be included on the
nameplate, or on the three-position enabling switch or otherwise in the manufacturer's

pub

6.2.
Sub

6.2.

lished literature.

2 Terminal identification and marking

clause-74-74 5.2.2 of IEC 60947-5-1:2016 applies.

3 Functional markings

To avoid confusion with emergency stop devices, the actuator of an enabling switch shall not
be coloured red (see-alse IEC 60204-1).
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6.3 Instructions for installation, operation and maintenance

Subclause-5-3 6.3 of IEC 60947-1:2020 applies with the following additions.

Manufacturers are encouraged to use graphical symbols as set out in international standards.
Examples include ISO 7000 and IEC 60417.

EXAMPLE Following symbols can be used for “skilled person”.

[ L [ B

| L |

IEC 60417-6182 (2013-09) IEC 60417-6183 (2013-09)

Installation, electrotechnical expertise Installdtion, mechanical expertise

6.4| Additional information
Subclause 5.4 of IEC 60947-5-1:2016 applies.
7 |Normal service, mounting and transport conditions

7.1 General

Clayse-6 7 of IEC 60947-1:2020-applies with the following additions.

7.1.3.2 Pollution degree

An fenabling-switch is intended for installation under environmental conditions of pollution
degfee @.\f it can be demonstrated that the micro-environment of a device to which|the
enapliag switch (or part of) is exposed is different to pollution degree 3, then the polldtion
deg . ;

7.3 Mounting

Means shall be provided to allow the three-position enabling switch to be securely installed in
its intended mounting position.

7.4  Special application

Environmental conditions (e.g. moisture, corrosive atmosphere, UV radiation) may cause
additional requirements.
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8 Constructional and performance requirements

8.1 Constructional requirements

8.1.1 General

Subclause—#4 8.1.1 of IEC 60947-1:2020 applies—exceptfor7++4—F+4271+6,7418and

P
8.1 Materials

8.1.2.1 General material requirements s\

Subclause 7.1.2.1 of IEC 60947-5-1:2016 applies. QQ

8.1.2.2  Glow-wire testing \\}\
Subclause 7.1.2.2 of IEC 60947-5-1:2016 Qa@ies.
X

8.1.2.3 Test based on fIammabili{@@ategory
Subclause 7.1.2.3 of IEC 60947-5@2016 applies.

e
8.1p.4  Biological and@éﬁnical effects
relevant materials in

and peverage, c al industry, marine.

r to let the user verify that the product is suitable for the applicati

NOTE 1 Additic@quirements can be relevant in conjunction with special applications/branches e.g. for

Under agreement beé&fn manufacturer and user, the manufacturer may provide a list of

NOTE2 T osition enabling switches can be utilized in applications where a human operator can g
contact V\@ he device for substantial periods, with bare hands. Due consideration can be given to the biolo

and [
aronjaticvhydrocarbons (PAH).

| effects of skin contact with materials that emit substances when touched, for example, polyd

pn.

food

e in
gical
yclic

8.1.3

Current-carrying parts and their connections

Subclause 7.1.3 of IEC 60947-5-1:2016 applies.

8.1.4

Clearances and creepage distances

Subclause 8.1.4 of IEC 60947-1:2020 applies.

8.1.5
8.1.5.1

Actuator

Insulation

Subclause 8.1.5.1 of IEC 60947-1:2020 applies.
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8.1.5.2 Direction of movement

Subclause 8.1.5.2 of IEC 60947-1:2020 applies.

8.1.5.3 Actuating force (or-mement torque)
The force (or-mement torque) 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.

See 81 17 for the actuating force on each aqperation

8.1 Indication of the contact position

Subclause 8.1.6 of IEC 60947-1:2020 applies.

8.1.7 Vacant
8.1.8 Terminals

Subclause 8.1.8 of IEC 60947-1:2020 applies.

8.1.p Vacant
8.1.10 Provisions for protective earthing

Subclause 8.1.10 of IEC 60947-1:2020 applies.

8.1.11 Enclosures for equipment

Sublclause 8.1.11 of IEC 60947-1:2020 applies.

8.112 Degrees of protection of enclosed equipment

Sublclause 8.1.12 of IEC 60947-11:2020 applies.

8.1.13 Vacant
8.1.14 Class Il three-position enabling switches

Subclause-74-+#. 114 of IEC 60947-5-1:2016 applies.

8.1/15 Requirements for three-position enabling switches with integrally connected
cables

Subclause-74-8 7.1.15 of IEC 60947-5-1:2016 applies.

8.1.16 Three-position operation
The three positions are designated as follows (see Figure 2):

— position 1: OFF state of the contact (actuator is not pressed);
— position 2: ON state of the contact (actuator is pressed to the normal enabling position);

— position 3: OFF state of the contact (actuator is fully depressed).

The three-position enabling switch pressed to position 2 shall return to position 1 when
released. The three-position enabling switch shall change from position 2 to position 3 when
pressed further. When released from position 3 to position 1, the switching element shall not
close when the actuator passes through position 2.
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Figure 1 illustrates the three positions and the corresponding contact states.

OFF state
Position 1 l |

— ﬁ
Press gentlyﬂ Release /\

.........

ON state

Position 2 | | RETease
1

I
Press firmly ﬂ

Position 3 ! OFF state
I

Figure 1 — Operation of three-position enabling switches

1EQ

The| operational stroke and force to actuate the three-position enabling switch from position 1

to ppsition 2 and from position 2 to position 3 shall be §tated by the manufacturer.

8.1.17 Operational characteristics

The| three-position enabling switch shall be designed and manufactured to satisfy [the

follgwing operational characteristics.

e [fo reduce physiological strain during actuation of three-position enabling switches|—F,

Manufacturer shall declare g ntaximum F, value.

phallbe—10-N—or—smaller thevalue of F, shall be as stated in Table 1 or loyer.

e [fo reduce the possibilitys'of inadvertent shifting of three-position enabling switches to

han 2 times the lakger values of £, and F,.

o F;sshall be 150.N or greater (see-8-2-6 9.2.3).

position 3, F3 shall be-2-F,-er—greaterand-F3-shal-be2-F,-orgreater equal to or grepter

NOTE 1 To prevent inadvertent shifting of the three-position enabling switch to position 1,-itisrecommendgd-to

set-§,-to-smallepthan-S, S’ can be set smaller than S;.

NOTE 2’,"Fe provide operator with tactile sensation of contact shifting,—itis—+recemmended-to—provide operating

forcq dips”’AF, and AF; can be provided.

NOTE 3 The torque value is not specified in this document because there is no known enabling switch using

torque for actuation.

Figure 2 shows the operational characteristics of the three-position enabling switch when the

switch is pressed.
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Position 1 Position 2 Position 3
4 A 4
] ]
]
]
]
8 ' F<10N
S ] F3>2F4
o ]
£ ] F3>2F;
© ]
g ,,::4 : v Fs>150 N
o 3 '
]
AF4 1 A\ AF3
Fa \y
LT I —— * .
S — —
S S2, S Sq Travel
| Operating force and travel |
b Press [ I

Positon1 —>2 —» 3

Release

Position 2 — 1

sy S

v

Release

|
¥

Position 3 — 1

Contact status

=== "-ON (Closed)

E—1 OFF (Open)

IEC 1902/06
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Position 1 Position 2 Position 3
o A
o - -
(o))
£
© F,: see Table 1
o
8. F,22xF,
i F,22xF,
4
F F =150 N
F
F1
L H Travel
[  Operating force and travel |
—> Press I I J
Positon 1 -2 — 3 : 1 [
. ; v , ETEET ON (closed)
<=p Reease [ o — |
Position 2 — 1 o ) —1 OFF (openp)
Si7 S, ;
<P Release [ ]
Position 3 — 1
[ Contact status |
IEC

Key

F, Force to turn on the enabling contacts from position 1 to.position 2

F, Force to maintain the switch in position 2

Fy Force to turn off the enabling contacts from position 2 to position 3

Fy Full stroke force (position 3)

Fg Maximum rated operating force

AF,[ Operating force dip across point Sy

AF{ Operating force dip across point\S,

S, Point where the switch shifts' from position 1 to position 2. Enabling contacts turn ON
S;'| Point where the switeh returns from position 2 to position 1. Enabling contacts turn OFF
S, Point where the’switch is maintained in position 2

S, Point whereithe switch shifts from position 2 to position 3. Enabling contacts turn OFF
S, Full stroke point

Figure 2 — Operating force, travel and enabling contact status

When released from position 3 to position 1, the enabling contacts shall not close.

Table 1 — Force values for F,

Designated use of the three-position enabling switch Maximum value of F,
N
Actuation of the enabling device by finger 10
Actuation of the enabling device by hand 20
Actuation of the enabling device by foot 25
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Manufacturer of foot-actuated enabling devices shall design their device to avoid mechanical
stress to the switch greater than Fg.

8.2 Performance requirements

8.2.1 General

Subclause 8.2.1.1 of IEC 60947-1:2020 applies.

8.2 Temperature-rise

Sublclause 8.2.2 of IEC 60947-1:2020 applies.

8.23 Dielectric properties

Subclause 7.2.3 of IEC 60947-5-1:2016 applies.

8.2.|: Ability to make and break under normal and abnormalcconditions
8.2.4.1 General

Subclause 7.2.4 of IEC 60947-5-1:2016 applies with the following addition.

8.2.4.2 Durability

Thr¢e-position enabling switches shall be tested-aecording to-8-3-3-6 9.3.3.6.

8.2.6 Conditional short-circuit current

Subclause 7.2.5 of IEC 60947-5-1:2016"applies.
8.2.6 Additional requirements for control switches suitable for isolation

Subclause 7.2.7 of JEC 60947-5-1:2016 applies.

8.2.]7 Shock and vibration

Shock ar vibration shall not cause opening of closed contacts or closing of open contacts. [The
testg.shall be conducted according to-8-3-5-2and-8-3-5-3 9.3.5.2 and 9.3.5.3.

9 Tests

9.1 Kinds of test
9.1.1 General

Subclause-8-4-4 9.1.1 of IEC 60947-1:2020 applies.

9.1.2 Type tests

Type tests are intended to verify compliance of the design of the three-position enabling
switches with this document.
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They comprise the verification of:

a)
b)

temperature-rise (8-3-3-3 9.3.3.3);
dielectric properties (8-3-3-4 9.3.3.4);

c) making and breaking capacities of switching elements under normal conditions (8335

9.3.3.5);

d) making and breaking capacities of switching elements under abnormal conditions (8-3-3-5

e)
f)

g)
h)

i)
9.1

9.3.3.5);
performance under conditional short-circuit current (8-3-4 9.3.4);

constructional requirements (8-2 9.2);

Hegree of protection of three-position enabling switches, if applicable (8-3-4 9.3.1);
Hurability (8-3-3-6 9.3.3.6);

shock and vibration (8-3-5 9.3.5).

B Routine tests

Roytine tests are the responsibility of the manufacturer and afe‘usually limited tp a
meghanical inspection and a verification of the electromechanical operation.

The| inspection shall be supplemented by a dielectric test which is carried out according to
834 9.3.3.4 with the following amendments: the required minimum duration of volage
application is reduced to 1s and the metal foil and~external terminal connections |are
unngcessary.

Additional routine tests for the three-position enabling switch may be specified as appropriate.

As

9.1

mpling plan may be accepted.

) Sampling tests

Subclause-8-4-4 9.1.4 of IEC 60947-1:2020 applies.

9.1

5 Special tests

These tests are subject to agreement between manufacturer and user.

Thel manufacturer of~the three-position-enabling device (user of the enabling switch) ghall

veri

Fy all necessary requirements of the application with the three-position-enabling device

In dases whéee-it is necessary to verify environmental conditions of damp heat, salt n
vibrption and.shock, the tests shall be conducted according to Annex Q of IEC 60947-1:20

Dur
dev

ng{the damp heat test and salt mist test, the enabling switch is assembled to an enab

hist,
0.

ling

ce, OIr't0 d lepIEDBHLdliVE ETICioOSUTE.

Reliability data for three-position enabling switches intended for use in functional safety

app

9.2

lications shall be made available in accordance with Annex B.

Compliance with constructional requirements

9.2.

1 General

Subclause 9.2 of IEC 60947-1:2020 applies except 9.2.6 and 9.2.7 and with the following

add

itions.
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2 Verification of operation of three-position enabling switches

The requirements of-7~4-9 8.1.16 are verified by operating the actuator while monitoring the
state of the enabling contacts. The monitoring means shall be capable of detecting a contact
closure longer than 0,2 ms.

Three-position operation shall be verified during test sequence VIl of-8-3-4 9.3.1.

9.2.
The

3 Verification of operation of actuator

actuator shall withstand the maximum rated npprnting farce annr‘ifipd hy the manufact

irer

(seg F5 as defined in Figure 2) in the direction of normal operation.

Thig shall be verified during test sequence VII of 9.3.1.

9.3
9.3.

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

Performance

L Test sequences

Fest sequence | (sample No. 1)

- Test No. 1 — Temperature rise (8-3-3-3 9.3.3.3)

- Test No. 2 — Dielectric properties (8-3-3-4 9.3.3.4)

- Test No. 3 — Mechanical properties of terminals)(8-2-4 9.2.5 of IEC 60947-1:2020)

Fest sequence Il (sample No. 2)

conditions (8-3-3-5-2 8.3.3.5.3 of IEC.80947-5-1:2016)
- Test No. 2 — Dielectric verification\(8-3-3-5-6 8.3.3.5.6 item b) of IEC 60947-5-1:201
Fest sequence lll (sample No. 3)

- Test No. 1 — Making andxbreaking capacities of switching elements under abnor
conditions (8-3-3-5-3 8.3:3:5.4 of IEC 60947-5-1:2016)

- Test No. 2 — Dielectfic erification (8-3-3-5-6 8.3.3.5.6 item b) of IEC 60947-5-1:201
Fest sequence IV (sample No. 4)

- Test No. 1 —_RPerformance under conditional short-circuit current (8-3-4 9.3.4)

- Test No. 2. = Dielectric verification (8-3-3-5-5 8.3.3.5.6 item b) of IEC 60947-5-1:201

Fest sequence V (sample No. 5)

IEC 60947-1:2020)

- TestuNo. 1 — Degree of protection of three-position enabling switches (Annex ¢

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

E ~Test No 2 — Dielectric verification (8 33 55 83 3 5 6 item b) of IFC 60947-5-1-201

Test sequence VI (sample No. 6)

8.1.4)

— Test No. 2 — Measurement of actuation force-ermement{+1-140}(8-2-5) (or torque)
(8.1.17,9.2.2)

— Test No. 3 — Verification of robustness of actuator (8-3-3-# 9.3.3.7)

Test sequence VIl (sample No. 7)

— Test No. 1 — Verification of operation of three-position enabling switches (9.2.2)
— Test No. 42 — Mechanical durability (8-3-3-6-% 9.3.3.6.2, 9.2.3)

Test No. 1 — Verification of clearances and creepage distances, if applicable (#43

— Test No. 23 — Dielectric verification (8-3-3-5-56 8.3.3.5.6 item b) of IEC 60947-5-1:2016)
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— Test No. 4 — Verification of operation of three-position enabling switches (9.2.2)

o Test sequence VIl (sample No. 8)

— Test No. 1 — Electrical durability (8-3-3-6-2 9.3.3.6.3)

— Test No. 2 — Dielectric verification (8-3-3-5-5 8.3.3.5.6 item b) of IEC 60947-5-1:201
e Test sequence IX (sample No. 9)

— Test No. 1 — Shock and vibration (8-3-5 9.3.5)

— Test No. 2 — Dielectric verification (8-3-3-5-6 8.3.3.5.6 item b) of IEC 60947-5-1:201

The

Mo
req
eac

NOT]
used

NOT]|
1:20

For

9.3.

9.3.
Sub

The
folld

9.3.
Sub

than one test sequence or all test sequences may be conducted on one sample”at
est of the manufacturer. However, the tests shall be conducted in the sequence giver
h sample above.

E 1 For class |l three-position enabling switches insulated by encapsulation, additiopnalssamples are-regf
(see Annex F of IEC 60947-5-1:2016).

FE 2 For three-position enabling switches with integrally connected cables/see Annex G of IEC 6094
6.

shock and vibration tests, the test shall be conducted on three samples, see-8-3-5 9.3.

2 General test conditions
2.1 General requirements

clause-8-3-2-14 9.3.2.1 of IEC 60947-1:2020 applies with the following addition.

tests shall be performed with the actuator operated by a machine complying with
wing:

motion;
he maximum force exerted on the actuator shall not exceed F, (see Figure 2);

at the moment when ‘the switching operation occurs, the velocity of the part of
pperating machine_that' contacts the actuator shall be between 0,05 m/s and 0,15 m/s;

he mechanical-connection between the operating machine and the actuator shall
mpede the free-motion of the actuator away from it.

2.2 Test quantities
clause-8-3-2-2 9.3.2.2 of IEC 60947-1:2020 applies except for-8-3-2.2.3 9.3.2.2.3.

6)

6)

the

for

bl

7-5-

the

he operating machine shall apphythe actuating force to the actuator in the direction of its

the

not

9.3.

2.3 Evatuationmoftestresults

The condition of the three-position enabling switch after each test shall be checked by the
verifications applicable to each test.

A three-position enabling switch is deemed to have met the requirements of this document if it
meets the requirements of each test and/or test sequence as applicable.

9.3.

2.4 Test report

Subclause-8-3-2:4 9.3.2.4 of IEC 60947-1:2020 applies.
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3 Performance under no-load, normal load and abnormal load conditions

3.1 Operation

Subclause-8-3-3-14 9.3.3.1 of IEC 60947-1:2020 applies.

9.3.
9.3.

3.2 Vacant

3.3 Temperature rise

Subclause 8.3.3.3 of IEC 60947-5-1:2016 applies.

9.3.

3.4 Dielectric properties

Subclause 8.3.3.4 of IEC 60947-5-1:2016 applies.

9.3.

3.5 Making and breaking capacities

Subclause 8.3.3.5 of IEC 60947-5-1:2016 applies.

9.3.
9.3.

3.6 Durability
3.6.1 General

ical

and

Thel| three-position enabling switch shall successfully pass the mechanical and elect
durability tests described in-8-3-3-6-4+ard-8-3-3-6-2 9.3/3.6.2 and 9.3.3.6.3.

Min|mum test operations: 100 000 cycles

Regommended test operations: 0,1-0,3-¢1%3-10- 30— 100 million operations
9.3.3.6.2 Mechanical durability

Thelthree samples (see-8-4 9.1) shall be“subjected to the following test.

Thel test shall be performed for minimum 50 000 cycles of position 1 — 2 — 1 operation
minjmum 50 000 cycles of pasition 1 - 2 —- 3 — 1 operation. The actuator of a three-position
enapling switch shall be subjected to the forces necessary to achieve the required position

The

maximum rated_@perating force specified by the manufacturer (see Fs5 as define

Figdyre 2) is applied-atposition 3.

The

movement-and actuating forces of the three-position enabling switch shall be consis

throughout the test. This shall be verified by measurement before and after the tests.

The
no-|

S.

l in

tent

mechanical durability of the three-position enabling switch is defined as the number of

2d _oneratina cveles—which will hg attaingd hy all camnlge toctad without rgnair
peratig Yot WHHGH—AHH—B St e-6—oy—a AP+ t to-a—WHHROH—Fe P

or

repl

Tes

oror

acement of any part.

ts shall be carried out according to C.1.2 of IEC 60947-5-1:2016.

During the test, the enabling contacts shall be checked at each change of state by the
manufacturer at the conditions described below, and there shall be no failure.

Tes

t voltage and current: 24 V DC, 10 mA maximum.

Test method: The agreement of switch position and enabling contact status shall be checked

ate

very position before shifting to the next position.
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The enabling contact status shall be checked at each position. The three-position enabling
switch shall be shifted to the next position only when the agreement of switch position and
contact status has been confirmed. When any disagreement of position and contact status is
found, tests shall be stopped.

Position 1: enabling contacts open

1
Position 2: enabling contacts closed
!
-‘uaitiun 3 Ullab:;lly uuntautc UpPCTTI
1
Position 3 — Position 1: enabling contacts open
Failure criteria:
Dur|ng the tests, there shall be no electrical and/or mechanical failures{following the tgsts,
the [switching element shall pass the dielectric test of 8.3.3.4 of IEC'60947-5-1:2016 with a
test|voltage equal to 2 U, with a minimum of 1 000 V.
9.3.3.6.3 Electrical durability
Thel| test conditions are those of-83-3-6-% 9.3.3.6.2 except that the circuit of the switch is
enefrgized according to the manufacturer’s specified, ratings in accordance with-54 /6.1,
item g).

9.3.
The

by
nor

9.3

3.7 Robustness

he manufacturer (see F5 as defined.in”Figure 2), applied three times in the directio
al operation in a manner simulating human action.

i) Performance under conditional short-circuit current

Subclause 8.3.4 of IEC 6094725-1:2016 applies.

9.3
9.3.

5 Shock and vibration tests

5.1 Conditioning procedures

The| purpose ‘©of-the following procedures is to expose the three-position enabling switche]

vari

bus enviconmental conditions in order to verify their functioning after such exposure.

The| three three-position enabling switches shall be subjected to the following exposures:

actuator shall withstand a force of 150(% of the maximum rated operating force specified

h of

— 96 h at +40 °C in dry atmosphere according to test-Ba Bb of IEC 60068-2-2;
— 96 h at +5 °C according to test-Aa Ab of IEC 60068-2-1.

Following the environmental exposures and after the samples have been restored to room
temperature, the sequence of tests in—8352and-8353 9.3.5.2 and 9.3.5.3 shall be
conducted.

9.3.

5.2 Shock

The three three-position enabling switches that have been conditioned in accordance with
8.3.5-4 9.3.5.1 shall be tested in each of the three mutually perpendicular axes.
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Each three-position enabling switch is tested in position 1 and shall withstand 15 g shock in
both directions of each axis according to IEC 60068-2-27: 11 ms — 15 g.

Duri

ng the test, no closed contacts shall open and no open contacts shall close.

The monitoring means shall be able to detect any opening or closing of contacts longer than
0,2 ms.

9.3.5.3 Vibration

Thefthr

with

Dur

The

0,2

re =2 o7 O = =To - oTdance Wit

the following conditions, in each of the three mutually perpendicular axes:

requency range: 10 Hz to 55 Hz;
amplitude: 0,5 mm;
sweep cycle duration: 5 min;

Huration at resonant frequency or at 55 Hz: 30 min in each of the three axes (90 mip
otal).

ng the test, no closed contacts shall open and no open contacts’shall close.

ms.

in

monitoring means shall be able to detect any opening-ofclosing of contacts longer than
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Annex A
(informative)

Example of-an enabling devices incorporating
a three-position enabling switch

Three-position
enablipg\switch

Connection to
control circuit !
IEC

Figure A.1 — Grip type enabling device

Three-position enabling
switch

IEC

Figure A.2 — One hand teaching pendant type enabling device

hes.
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Three-position
enabling switches

\ L | S W ) - - )

Figure A.3 — Two hand teaching pendant type enabling device

-
S

IEC

Three-position enabling
switches

IEC

Figure A.4 — Manual pulse generator

Trigger / start switch

Three-position enabling switches

IEC

Figure A.5 — Grip type enabling device for hand-held machine
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vz),

Three-position enabling
switches (Inside)

IEC

Figure A.6 — Foot actuated enabling device

Three-position enabling
switches

IEC
Figure A.7 — Hoist controller
‘\ Three-position enabling switches
IEC

Figure A.8 — Joystick type enabling device
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Annex B
(normative)

Procedure to determine reliability data for three-position
enabling switches used in functional safety applications

General

1 Object

Sub

Thid
inte

EXA
B.1
Sub

B.2

Cla

B.3

Cla

B.4

Cla

B.

[3)]

Cla

clause K.1.2 of IEC 60947-1:2020 applies with the following addition: Q§
annex only addresses the electromechanical contacts in three-position enab& switd
nded for use in functional safety applications. (19

MPLE The intended use for enabling contacts is to open the circuit. (Ofb
2 General requirements

clause K.1.3 of IEC 60947-1:2020 applies. (b

Terms, definitions and symbols

ise K.2 of IEC 60947-1:2020 applies. QQQ

N
Method based on durability test Iéé% Its

Ise N.3 of IEC 60947-5-1:2016 appli&ss.\'
¥

Data information \O
N
Ise K.4 of IEC 60947-1@}15'6 applies.
Examples O®
ise K.5 01%5&60947-1 12020 applies.

O
3

N2

hes


https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc

IEC 60947-5-8:2020 RLV © IEC 2020 - 27 -

Bibliography

IEC 60050-441:1984, International Electrotechnical Vocabulary (IEV) — Part 441: Switchgear,
controlgear and fuses
IEC 60050-441:1984/AMD1:2000

IEC 60204-1:2016, Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

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

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

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

IEC|60695-2-12:2010, Fire hazard testing — Part 2-12: Glowing/hotwire based test methodls —
Glow-wire flammability index (GWFI) test method for materials
IEC|60695-2-12:2010/AMD1:2014

IEC|60947-5-5:1997, Low-voltage switchgear and controlgear — Part 5-5: Control circuit
devices and switching elements — Electrical emergencystop device with mechanical latching
fungtion

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

ISO| 7000, Graphical symbols for use ‘@Qr* equipment (available at http://www.graphical-
synibols.info/equipment)



https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc



https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc

IEC 60947-5-8:2020-08(en-fr)

IEC IEC 60947-5-8

o
®

INTERNATIONAL
STANDARD

ORME o
INTERNATIONALE P

Edition 2.0 2020-08

o0
A
P
©
<&
N

Low-voltage switchgear and controlgear — O
P:E 5-8: Control circuit devices and switc@ elements — Three-position
enpbling switches N\

N
Appareillage a basse tension — \\Q

Prie 5-8: Appareils et éléments de commutation pour circuits de commande -
Interrupteurs de commande dg\%lidation a trois positions

i

L
o

i
/47

(‘


https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc

-2- IEC 60947-5-8:2020 © |IEC 2020

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 3
1 1T o 1= S 5
P (o] 4 0 =Y (YT =] (= =Y g o = 5
3 Terms and definitioNs ... 6
O O = 111 o= {0 o N 7
I O 1 - = Yoy (=1 o 153 4o PP 7
6 | Product information ... ...8
7 Normal service, mounting and transport conditions.............coooiviiinin 860 ...9
8 | Constructional and performance requirements ..o O .10
S T R I3 RPN B (S .14
Annex A (informative) Example of enabling devices incorporating a three-position

enaPling SWItCH ... A T .21
Annex B (normative) Procedure to determine reliability data for three-position enabling
swifches used in functional safety applications ... @ .24
BiblfOgraphy. ..o e .25
Figure 1 — Operation of three-position enabling switches .. ... 12
Figyre 2 — Operating force, travel and enabling contact status...............ccooiiiinn, .13
Figyre A.1 — Grip type enabling deViCe ... e .21
Figure A.2 — One hand teaching pendant type,enabling device ...............ccoooiiiiiiiiinnn . .21
Figuyre A.3 — Two hand teaching pendant type enabling device ...........cccooeiiiiiiiiiiiniinnenn. .22
Figyre A4 — Manual pulse generator ..o e .22
Figyre A.5 — Grip type enabling device for hand-held machine..................coooiin, .22
Figuyre A.6 — Foot actuated enabling device ..o .23
Figlre A.7 — HoOist CONTrOl Er o e e e e e aaea e .23
Figyre A.8 — Joystick type enabling device ... .23
Tablle 1 — Force yalues for Fo ... 13



https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc

IEC 60947-5-8:2020 © IEC 2020 -3-

1

2)

3)

4)

5)

6)

7)

8)

9)

Inte‘{national Standard IEC 60947-5-8 has been prepared by subcommittee 121A: Low-vol1age

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-8: Control circuit devices and switching elements —
Three-position enabling switches

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘compr
Il national electrotechnical committees (IEC National Committees). The object of IEGCT)is/to pro
imternational co-operation on all questions concerning standardization in the electrical and electfonic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter‘/referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natignal Committee intereg
in the subject dealt with may participate in this preparatory work. Internatiopaly ‘governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordance'.with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical ,committee has representation frof
terested IEC National Committees.

=5 O

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
Hublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
hetween any IEC Publication and the correspondinginational or regional publication shall be clearly indicat
the latter.

FC itself does not provide any attestation-oft conformity. Independent certification bodies provide confo
Isessment services and, in some areasy\access to |[EC marks of conformity. IEC is not responsible foi
rvices carried out by independent certification bodies.

Il users should ensure that they have*the latest edition of this publication.

A
N

members of its technical committees and IEC National Committees for any personal injury, property dama
dther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
gxpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
Hublications.

A
|

ttention is drawn ‘to)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
patent rights.)IEC shall not be held responsible for identifying any or all such patent rights.

sing
mote
. To
ons,
“IEC
sted
non-
sely
H by

onal
h all

onal
IEC
any

ions
bnce
d in

mity
any

o liability shall attach to IEC «Or\ifs directors, employees, servants or agents including individual experts| and

e or
and
IEC

hs is

ct of

swifichgéar and controlgear, of IEC technical committee 121: Switchgear and controlgear
their assemblies for low voltage.

and

This second edition cancels and replaces the first edition published in 2006. This edition
constitutes a technical revision.

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

a)

b)
c)

due to the increasing range of useful applications of three-position enabling switches, note

of scope, operational characteristics and tests are reviewed;

figures for example of devices incorporating enabling switch are added in Annex A;

new Annex B for procedure to determine reliability data for the switch used in functional

safety applications is added.
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The text of this document is based on the following documents:

FDIS Report on voting
121A/358/FDIS 121A/369/RVD

Full information on the voting for the approval of this document can be found in the report on
voting indicated in the above table.

This document should be used in conjunction with [EC 60947-1:2020 and
I[EC680947-5-4-20186-

The| provisions of the general rules, IEC 60947-1, are applicable to this standard,“where
spegifically called for. General rules clauses and subclauses thus applicable, as well as tables,
figures and annexes are identified by a reference to IEC 60947-1, for example 1.2.3 or
Annex A of IEC 60947-1:2020.

Thig document has been drafted in accordance with the ISO/IEC Directives), Part 2.

A ligt of all parts in the IEC 60947 series, under the general title Low-voltage switchgear [and
confrolgear, can be found on the IEC website.

Thel committee has decided that the contents of this document will remain unchanged untilfthe
stahility date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the ppecific document. At this date, the document will-bée
e feconfirmed,

e Withdrawn,

e feplaced by a revised edition, or

e amended.

IMPORTANT - The 'colouriinside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its\\contents. Users should therefore print this document using a
colour printer.
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LOW-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 5-8: Control circuit devices and switching elements —
Three-position enabling switches

Scope

Thig

The

a)
b)

NOT
posif

NOT

The
250

EXA

See

Thig

2

part of IEC 60947 series specifies requirements for three-position enabling switches.

se switches are used as components of enabling devices to provide signals that;

when activated, allow machine operation to be initiated by a separate start control, and
when de-activated,
- initiate a stop function, and

- prevent initiation of machine operation.

FE 1 The enabling control function is described in 9.2.3.9 of IEC 60204-1:2016 but the application of th
ion enabling switches is not limited to a component of the enabling device’described in IEC 60204-1.

FE 2 This document does not deal with enabling devices.

se switches are intended to be connected to circuits which rated voltage does not exc
V AC 50 Hz/60 Hz or 300 V DC.

MPLE Devices incorporating three-position enabling switches are:

bush-button enabling devices;

grip actuated enabling devices;

oot actuated enabling devices.

Annex A for more typical examples.

document does not apply'to:

hree-position enabling. switches for non-electrical control circuits, for example hydra
bneumatic;

bnabling switchies without three-position mechanism,;

bmergency.stop devices (see IEC 60947-5-5).

Normative references

The

ree-

eed

Llic,

following documents are referred to in the text in such a way that some or all of

eir

content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including

any

IEC

IEC

amendments) applies.
60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

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

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:

Sho

ck
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IEC 60947-1:2020, Low-voltage switchgear and controlgear — Part 1: General rules

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

3 Terms and definitions

For the purposes of this document, the terms and definitions given in Clause 3 of IEC 60947-
1:2020 and Clause 2 of IEC 60947-5-1:2016, and the following apply.

ISOland IEC maintain terminological databases for use in standardization at the follewing
addfesses:

e |EC Electropedia: available at http://www.electropedia.org/

e |50 Online browsing platform: available at http://www.iso.org/obp

Alphabetical index of definitions

Refergnce
A
ActIating SYSEEIM Lo R 3.3
o3 41/ T o R U 3.4
F T D =T VA oo | - U] S S P 3.5
E
Enjbling CONTACT ..o e 3.6
ENabling deViCe ...couiiiiii it 3.1
T
Three-position enabling SWItCR ... ... 3.2
3.1

enapbling device
marnually operated.control device used in conjunction with a start control and which, when
confinuously actuated, allows a machine operation

3.2
thrge-position enabling switch
thrqe-position switch having enabling contact(s)

3.3

actuating system

<three-position enabling switch> all the mechanical parts which transmit the actuating force to
the contact elements

[SOURCE: IEC 60050-441:2000, 441-15-21, modified — "all the operating means of a control
switch" replaced by "all the mechanical parts", note to entry deleted.]

3.4

actuator

<three-position enabling switch> part of the actuating system which is actuated by a part of
the human body


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=b3c47bd564a4f050632d0a8dff5d4ecc

IEC 60947-5-8:2020 © IEC 2020 -7-

EXAMPLE A button.

3.5
auxiliary contact
contact of a three-position enabling switch that provides an auxiliary function

Note 1 to entry: Auxiliary contacts can be normally open and/or normally closed.

3.6

enabling contact
contact of a three-position enabling switch, which is closed when the actuator is in the mid
pos tiom (paltiy UIUplUbbUUI, puaitiuu 2 Figwc 1) and—s open whentheactuatorismtherest
posltion (not pressed, position 1 in Figure 1) and in the fully depressed position (positien {3 in
Figyre 1)

4 |Classification

4.1 Contact elements

Subclause 3.1 of IEC 60947-5-1:2016 applies.

4.2| Three-position enabling switch
Three-position enabling switches may be classified according to the contact element and|the
natdre of the actuating system, e.g. three-position enabling switches, form B.

5 |Characteristics

5.1| Summary of characteristics
51/ General

Subclause 4.1.1 of IEC 60947-5-1.2016 applies except for following type of equipment (see
5.2).

5.12 Operation of an enabling switch

Subclause 4.1.2 of IEC:60947-5-1:2016 applies.

5.2| Type of three-position enabling switch
5.2/ Number of poles

The| number of poles shall be stated by the manufacturer.

5.2.2 Kind of current

Alternating current or direct current.

5.3 Rated and limiting values for switching elements

Subclause 4.3 of IEC 60947-5-1:2016 applies.

5.4  Utilization categories for switching elements

Subclause 4.4 of IEC 60947-5-1:2016 applies.
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5.5 Vacant
5.6 Vacant
5.7 Vacant
5.8 Vacant
5.9 Vacant

5.10 Electrically separated contact elements

Subclause 4.10 of IEC 60947-5-1:2016 applies.

6 |Product information

6.1 Nature of information

The| following information shall be given by the manufacturer:

Idenptification

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

b) A type designation or serial number that makes it possible to get the relevant information
concerning the switching element (or the entire controlswitch) from the manufacturer.

c) [IEC 60947-5-8" if the manufacturer claims compliance with this document.

d) [Three-position enabling switches shall be indelibly and legibly marked by the folloying
symbol:

<

O 1 0

IEC

NOTE If it is not possible toraffix the marking to the switch due to size constraints, then the symbol can be put in
the ipstructions for installation, operation and maintenance.

Basjic rated values and utilization

e) Actuating-forces and travel of the actuator.
f) Rated<operational voltage(s) (see 4.3.2.2 of IEC 60947-5-1:2016).
g) MUtilization category and rated operational currents at the rated operational voltages of| the

bavvitobhina Alamant
TV TItCT T g—CTrer o

h) Rated insulation voltage (see 4.3.2.3 of IEC 60947-5-1:2016).
i) Rated impulse withstand voltage U, in accordance with 5.3.1.3 of IEC 60947-1:2020.

imp
j) 1P code (see Annex C of IEC 60947-1:2020).
k) Pollution degree (see 6.1.3.2 of IEC 60947-5-1:2016).

[) Type and maximum ratings of short-circuit protective device (see 8.3.4.3 of
IEC 60947-5-1:2016).

m) Conditional short-circuit current if less than 1 000 A.

n) Indication of contact elements of same polarity.
0) Mechanical and/or electrical durability.
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6.2 Marking
6.2.1 General
Marking of data specified in items a), b), ¢) and d) of 6.1 is mandatory on the nameplate of

the three-position enabling switch in order to permit the complete information to be obtained
from the manufacturer.

Marking shall be indelible and easily legible, and shall not be placed on screws and easily
removable parts.

Whenever space permits, data under items e) to 0) of 6.1 shall be included on the namepllate,
or dn the three-position enabling switch or otherwise in the manufacturer's publishedliterature.

6.2. Terminal identification and marking

Subclause 5.2.2 of IEC 60947-5-1:2016 applies.

6.2. Functional markings

To avoid confusion with emergency stop devices, the actuator of-an enabling switch shall| not
be goloured red (see IEC 60204-1).

6.3 Instructions for installation, operation and maintenance

Subclause 6.3 of IEC 60947-1:2020 applies with the following additions.

Manufacturers are encouraged to use graphical symbols as set out in international standards.
Examples include ISO 7000 and IEC 60417.

EXAMPLE Following symbols can be used for “sKilled person”.

IEC 60417-6182 (2013-09) IEC 60417-6183 (2013-09)

Installation, electrotechnical expertise Installation, mechanical expertise

6.4 Additional information
Subclause 5.4 of IEC 60947-5-1:2016 applies.
7 Normal service, mounting and transport conditions

7.1 General

Clause 7 of IEC 60947-1:2020 applies with the following additions.
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7.1.3.2 Pollution degree

An enabling switch is intended for installation under environmental conditions of pollution
degree 3. If it can be demonstrated that the micro-environment of a device to which the
enabling switch (or part of) is exposed is different to pollution degree 3, then the pollution
degree of the enabling switch can be adapted.

7.3 Mounting

Means shall be provided to allow the three-position enabling switch to be securely installed in
its intended mounting position.

7.4| Special application
Envjronmental conditions (e.g. moisture, corrosive atmosphere, UV radiation),\may cduse

addjtional requirements.

8 |Constructional and performance requirements

8.1 Constructional requirements
8.1/ General

Subclause 8.1.1 of IEC 60947-1:2020 applies.

8.1.2 Materials
8.1.2.1 General material requirements

Subclause 7.1.2.1 of IEC 60947-5-1:2016 applies.

8.1.2.2 Glow-wire testing

Subclause 7.1.2.2 of IEC 60947-5:1:2016 applies.

8.12.3 Test based on flammability category
Sublclause 7.1.2.3 of IEC.60947-5-1:2016 applies.

8.1.2.4 Biological and chemical effects

Under agreement between manufacturer and user, the manufacturer may provide a ligt of
relevant materials in order to let the user verify that the product is suitable for the applicatipn.

NOTE1¢ Additional requirements can be relevant in conjunction with special applications/branches e.g. for [food

and beverage-—chemicalindustry _marine
Al ea

NOTE 2 Three-position enabling switches can be utilized in applications where a human operator can be in
contact with the device for substantial periods, with bare hands. Due consideration can be given to the biological
and chemical effects of skin contact with materials that emit substances when touched, for example, polycyclic
aromatic hydrocarbons (PAH).

8.1.3 Current-carrying parts and their connections

Subclause 7.1.3 of IEC 60947-5-1:2016 applies.

8.1.4 Clearances and creepage distances

Subclause 8.1.4 of IEC 60947-1:2020 applies.
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8.1.5 Actuator

8.1.5.1 Insulation

Sub

clause 8.1.5.1 of IEC 60947-1:2020 applies.

8.1.5.2 Direction of movement

Sub

clause 8.1.5.2 of IEC 60947-1:2020 applies.

8.1.5.3 Actuating force (or torque)

The

app
env

See

8.1.
Sub

8.1
8.1
Sub

8.1
8.1.
Sub

8.1
Sub

8.1
Sub

8.1.
8.1.

8.1.17 for the actuating force on each operation.

6 Indication of the contact position

clause 8.1.6 of IEC 60947-1:2020 applies.

J7 Vacant

B Terminals

clause 8.1.8 of IEC 60947-1:2020 applies.

.0 Vacant

10 Provisions for protective earthing

clause 8.1.10 of IEC 60947-1:2020%pplies.

11 Enclosures for equipment

clause 8.1.11 of IEC 60947-1:2020 applies.

12 Degrees of protection of enclosed equipment
clause 8.1.12 ofIEC 60947-1:2020 applies.

13 Vacant

14, \Class Il three-position enabling switches

force (or torque) required to operate the actuator shall be compatible with the inten
ication, taking into account the size of the actuator, the type of enclosure or panel,
ronment of the installation and the use for which it is intended.

ded
the

Sub

clause 7.1.14 of IEC bUY47-5-T:2ZUTb applies.

8.1.15 Requirements for three-position enabling switches with integrally connected

Sub

8.1.

The three positions are designated as follows (see Figure 2):

— position 1: OFF state of the contact (actuator is not pressed);

cables

clause 7.1.15 of IEC 60947-5-1:2016 applies.

16 Three-position operation

— position 2: ON state of the contact (actuator is pressed to the normal enabling position);
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— position 3: OFF state of the contact (actuator is fully depressed).

The three-position enabling switch pressed to position 2 shall return to position 1 when
released. The three-position enabling switch shall change from position 2 to position 3 when
pressed further. When released from position 3 to position 1, the switching element shall not
close when the actuator passes through position 2.

Figure 1 illustrates the three positions and the corresponding contact states.

N OFF state
Position 1 |

— H
Press gentlyﬂ Release /\
ON state
Position 2 | Release
1 1 )
Press firmly ﬂ
Position 3 I:x:!'— OFF state
—

1EQ

Figure 1 — Operation of three-position enabling switches

Thel| operational stroke and force to actuate the three-position enabling switch from position 1
to ppsition 2 and from position 2 to position 3 shall be stated by the manufacturer.

8.1.17 Operational characteristics

—

The| three-position enabling,>switch shall be designed and manufactured to satisfy |the

follgwing operational characteristics.

e [lo reduce physiological strain during actuation of three-position enabling switches,|the
value of F, shalllbe as stated in Table 1 or lower. Manufacturer shall declare a maximum

F, value.

e [fo reduce the possibility of inadvertent shifting of three-position enabling switche$ to
position 3, F3 shall be equal to or greater than 2 times the larger values of F; and F,.

e FEoshall be 150 N or greater (see 9.2.3).

NOTE 1 To prevent inadvertent shifting of the three-position enabling switch to position 1, S;’ can be set smaller
than S;.

NOTE 2 To provide operator with tactile sensation of contact shifting, operating force dips AF; and AF5 can be
provided.

NOTE 3 The torque value is not specified in this document because there is no known enabling switch using
torque for actuation.

Figure 2 shows the operational characteristics of the three-position enabling switch when the
switch is pressed.
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Position 1 Position 2 Position 3
o A
o ! !
S Fy
(o))
£
© F,: see Table 1
(O]
(% F,22xF,
F F,22xF,
4
F, : Fs2 150N
F, E
F, :
St 82- Ss! Sa Travel

[ Operating force and travel |

> Press | e

Position 1 -2 — 3

BT ON (closefd)

J
|
I
1 v !
<=p Relase [ I — |
Position 2 — 1 T » 1 OFF (opef)
Sy S, ;
<P Release [ ]
Position 3 — 1
[ Contact status |
IEC
Key
F, Force to turn on the enabling contacts from position 1 to.position 2
F, Force to maintain the switch in position 2
Fy Force to turn off the enabling contacts from position 2 to position 3
Fy Full stroke force (position 3)

Fg Maximum rated operating force

4 Operating force dip across point S/

5| Operating force dip across point.S;

1 Point where the switch shifts' from position 1 to position 2. Enabling contacts turn ON

4| Point where the switeh ¥eturns from position 2 to position 1. Enabling contacts turn OFF

S

S

S, Point where the’switch is maintained in position 2

S, Point whereithe switch shifts from position 2 to position 3. Enabling contacts turn OFF
S

Full stroke point

Figtre2—=—0peratingforce;traveland-enabling—contactstatus—————
When released from position 3 to position 1, the enabling contacts shall not close.

Table 1 — Force values for F,

Designated use of the three-position enabling switch Maximum value of F,
N
Actuation of the enabling device by finger 10
Actuation of the enabling device by hand 20
Actuation of the enabling device by foot 25
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Manufacturer of foot-actuated enabling devices shall design their device to avoid mechanical
stress to the switch greater than Fs.

8.2 Performance requirements
8.2.1 General

Subclause 8.2.1.1 of IEC 60947-1:2020 applies.

8.2.2 Temperature-rise

Subclause 8.2.2 of IEC 60947-1:2020 applies.

8.23 Dielectric properties

Subclause 7.2.3 of IEC 60947-5-1:2016 applies.

8.2.|: Ability to make and break under normal and abnormal conditions
1

8.2.4. General

Subclause 7.2.4 of IEC 60947-5-1:2016 applies with the following-addition.

8.2.4.2 Durability

Three-position enabling switches shall be tested accoerding to 9.3.3.6.

8.2.6 Conditional short-circuit current

Subclause 7.2.5 of IEC 60947-5-1:2016 applies.

8.26 Additional requirements forccontrol switches suitable for isolation

Subclause 7.2.7 of IEC 60947-5-1:2016 applies.

8.2.[7 Shock and vibration

Shdck or vibration shallthot cause opening of closed contacts or closing of open contacts. [The
testp shall be conducted according to 9.3.5.2 and 9.3.5.3.

9 |Tests

9.1 Kinds of test

9.11 General

Subclause 9.1.1 of IEC 60947-1:2020 applies.

9.1.2 Type tests

Type tests are intended to verify compliance of the design of the three-position enabling
switches with this document.

They comprise the verification of:

a) temperature-rise (9.3.3.3);
b) dielectric properties (9.3.3.4);
c) making and breaking capacities of switching elements under normal conditions (9.3.3.5);
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d) making and breaking capacities of switching elements under abnormal conditions (9.3.3.5);
e) performance under conditional short-circuit current (9.3.4);

f) constructional requirements (9.2);

g) degree of protection of three-position enabling switches, if applicable (9.3.1);

h) durability (9.3.3.6);

i) shock and vibration (9.3.5).

9.1.3 Routine tests

RoJtine tests are the responsibility of the manufacturer and are usually Timited\ip a
meghanical inspection and a verification of the electromechanical operation.

The| inspection shall be supplemented by a dielectric test which is carried outraccording to
9.3.3.4 with the following amendments: the required minimum duration of voltage application
is reduced to 1 s and the metal foil and external terminal connections are unnecessary.

Additional routine tests for the three-position enabling switch may be specified as appropriate.
A sampling plan may be accepted.

9.1.4 Sampling tests
Subclause 9.1.4 of IEC 60947-1:2020 applies.

9.1.5 Special tests

Thefse tests are subject to agreement between manufacturer and user.

Thel manufacturer of the three-position-enabling device (user of the enabling switch) ghall
verify all necessary requirements of the application with the three-position-enabling device

In dases where it is necessary to verify environmental conditions of damp heat, salt mist,
vibrption and shock, the tests shall-be conducted according to Annex Q of IEC 60947-1:2020.

Dur|ng the damp heat test @nd salt mist test, the enabling switch is assembled to an enabling
dev|ce, or to a representative enclosure.

Relffability data for-three-position enabling switches intended for use in functional safety
applications shall. be"made available in accordance with Annex B.

9.2| Compliance with constructional requirements

9.2/ General

Subclause 9.2 of TEC 60947-1T:2020 applies except 9.2.6 and 9.2.7 and with the following
additions.

9.2.2 Verification of operation of three-position enabling switches

The requirements of 8.1.16 are verified by operating the actuator while monitoring the state of
the enabling contacts. The monitoring means shall be capable of detecting a contact closure
longer than 0,2 ms.

Three-position operation shall be verified during test sequence VIl of 9.3.1.
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9.2.3 Verification of operation of actuator

The actuator shall withstand the maximum rated operating force specified by the manufacturer
(see F5 as defined in Figure 2) in the direction of normal operation.

This shall be verified during test sequence VII of 9.3.1.

9.3 Performance

9.3.1 Test sequences

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

e [fest sequence | (sample No. 1)

- Test No. 1 — Temperature rise (9.3.3.3)

- Test No. 2 — Dielectric properties (9.3.3.4)

- Test No. 3 — Mechanical properties of terminals (9.2.5 of IEC 6094/+1:2020)
o [est sequence Il (sample No. 2)

- Test No. 1 — Making and breaking capacities of switching”elements under norfmal
conditions (8.3.3.5.3 of IEC 60947-5-1:2016)

- Test No. 2 — Dielectric verification (8.3.3.5.6 item b) of/IEC 60947-5-1:2016)
e Test sequence lll (sample No. 3)

- Test No. 1 — Making and breaking capacities\of switching elements under abnormal
conditions (8.3.3.5.4 of IEC 60947-5-1:2016)

- Test No. 2 — Dielectric verification (8.3.3.5:6 item b) of IEC 60947-5-1:2016)
e Test sequence IV (sample No. 4)

- Test No. 1 — Performance under conditional short-circuit current (9.3.4)

- Test No. 2 — Dielectric verification (8.3.3.5.6 item b) of IEC 60947-5-1:2016)
o [fest sequence V (sample No.5)

- Test No. 1 — Degree of-protection of three-position enabling switches (Annex ¢ of
IEC 60947-1:2020)

- Test No. 2 — Dielectric verification (8.3.3.5.6 item b) of IEC 60947-5-1:2016)

e Test sequence VI'(sample No. 6)

fest.sequence VIl (sample No. 7)

Test No. 1 —~Verification of clearances and creepage distances, if applicable (8.1.4
Test NO-2 — Measurement of actuation force (or torque) (8.1.17, 9.2.2)
Test.No. 3 — Verification of robustness of actuator (9.3.3.7)

Fest-No—+—Verification-efoperationof-threepeos tHer-ena bHAg-swHt
Test No. 2 — Mechanical durability (9.3.3.6.2, 9.2.3)

Test No. 3 — Dielectric verification (8.3.3.5.6 item b) of IEC 60947-5-1:2016)
Test No. 4 — Verification of operation of three-position enabling switches (9.2.2)

Test sequence VIl (sample No. 8)

Test No. 1 — Electrical durability (9.3.3.6.3)
Test No. 2 — Dielectric verification (8.3.3.5.6 item b) of IEC 60947-5-1:2016)

Test sequence IX (sample No. 9)

Test No. 1 — Shock and vibration (9.3.5)
Test No. 2 — Dielectric verification (8.3.3.5.6 item b) of IEC 60947-5-1:2016)
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re 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.

NOT
(see

E 1 For class Il three-position enabling switches insulated by encapsulation, additional samples are used

Annex F of IEC 60947-5-1:2016).

NOTE 2 For three-position enabling switches with integrally connected cables, see Annex G of IEC 60947-5-
1:2016.

For

9.3.
9.3.
Sub

The
folld

9.3.
Sub

9.3.

The
veri

shock and vibration tests, the test shall be conducted on three samples, see 9.3.5.

2 General test conditions
2.1 General requirements

clause 9.3.2.1 of IEC 60947-1:2020 applies with the following addition-
tests shall be performed with the actuator operated by a machine complying with
wing:

he operating machine shall apply the actuating force todhe”actuator in the direction 9
motion;

he maximum force exerted on the actuator shall net exceed F, (see Figure 2);

bt the moment when the switching operatiof)) occurs, the velocity of the part of
pperating machine that contacts the actuator:shall be between 0,05 m/s and 0,15 m/s;

he mechanical connection between the_ operating machine and the actuator shall
mpede the free motion of the actuator . away from it.

2.2 Test quantities
clause 9.3.2.2 of IEC 60947-1:2020 applies except for 9.3.2.2.3.

2.3 Evaluation of test.results

condition of the three-position enabling switch after each test shall be checked by
fications applicable to each test.

A three-position.enabling switch is deemed to have met the requirements of this document]

meq

9.3.

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

2.4 Test report

the

f its

the

not

—

he

if it

Sub

9.3.
9.3.
Sub

9.3.
9.3.
Sub

clayse-9-3-24 Qf |EP 80047.1-2020 annlias
o= =3P PH 0

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

3.1 Operation

clause 9.3.3.1 of IEC 60947-1:2020 applies.
3.2 Vacant
3.3 Temperature rise

clause 8.3.3.3 of IEC 60947-5-1:2016 applies.
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9.3.34 Dielectric properties

Sub

clause 8.3.3.4 of IEC 60947-5-1:2016 applies.

9.3.3.5 Making and breaking capacities

Sub

clause 8.3.3.5 of IEC 60947-5-1:2016 applies.

9.3.3.6 Durability

9.3.

The
dur

Min
Red

9.3.

The

The|
min
ena

The
Figt

The
thro

The
no-I
repl

Tes

Dur
mar

Tes

Tes

ral

020

three-position enabling switch shall successfully pass the mechanical and elect
bility tests described in 9.3.3.6.2 and 9.3.3.6.3.

mum test operations: 100 000 cycles
ommended test operations: 0,1-0,3-1-3-10- 30— 100 millionceperations
3.6.2 Mechanical durability

three samples (see 9.1) shall be subjected to the following test.

test shall be performed for minimum 50 000 cycles of position 1 — 2 — 1 operation
mum 50 000 cycles of position 1 —» 2 —- 3 — 1 operation.”The actuator of a three-posi
bling switch shall be subjected to the forces necessary)to achieve the required position

maximum rated operating force specified by )the manufacturer (see F5 as define
re 2) is applied at position 3.

movement and actuating forces of the(three-position enabling switch shall be consis
ughout the test. This shall be verified\by measurement before and after the tests.

mechanical durability of the three-position enabling switch is defined as the numbe

pad operating cycles which*will be attained by all samples tested without repair

acement of any part.
[s shall be carried out'according to C.1.2 of IEC 60947-5-1:2016.

ng the test, the-enabling contacts shall be checked at each change of state by
ufacturer at the conditions described below, and there shall be no failure.

I voltage_and current: 24 V DC, 10 mA maximum.

I . méthod: The agreement of switch position and enabling contact status shall be cheag

ical

and

tion

S.

d in

tent

r of

or

the

ked

at e

HH ot | R ol 4 HH
Cly PUOSITUUIT UTTUTT olTTITy U UIC TICTAU PJUSTUUTT.

The enabling contact status shall be checked at each position. The three-position enabling
switch shall be shifted to the next position only when the agreement of switch position and
contact status has been confirmed. When any disagreement of position and contact status is
found, tests shall be stopped.
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Thel| test conditions are those of 9.3.3.6.2 except that the circuit of{the switch is energ
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Position 1: enabling contacts open

l

Position 2: enabling contacts closed

!

Position 3: enabling contacts open

l

Position 3 — Position 1: enabling contacts open

wa oritoria-
re—CtHrteras

ng the tests, there shall be no electrical and/or mechanical failures. Following<the’te
switching element shall pass the dielectric test of 8.3.3.4 of IEC 60947-5-1:2016 wi
voltage equal to 2 U, with a minimum of 1 000 V.

3.6.3 Electrical durability

brding to the manufacturer’s specified ratings in accordance with-6.1, item g).

sts,
h a

zed

9.3.8.7 Robustness

The| actuator shall withstand a force of 150 % of the maximum rated operating force specified
by the manufacturer (see F5 as defined in Figure 2){applied three times in the directiop of
normal operation in a manner simulating human action.

9.3.4 Performance under conditional short-circuit current

Subclause 8.3.4 of IEC 60947-5-1:2016 applies.

9.3.5 Shock and vibration tests

9.3.5.1 Conditioning procedures

The| purpose of the following procedures is to expose the three-position enabling switchep to

vari

Thel|three three-position enabling switches shall be subjected to the following exposures:

Foll
tem

bus environmental conditions in order to verify their functioning after such exposure.

D6 h at +40,%€'in dry atmosphere according to test Bb of IEC 60068-2-2;
D6 h at.+5)°C according to test Ab of IEC 60068-2-1.

erdture, the sequence of tests in 9.3.5.2 and 9.3.5.3 shall be conducted.

bwing’ the environmental exposures and after the samples have been restored to rTom

9.3.5.2 Shock

The three three-position enabling switches that have been conditioned in accordance with

9.3.

5.1 shall be tested in each of the three mutually perpendicular axes.

Each three-position enabling switch is tested in position 1 and shall withstand 15 g shock in
both directions of each axis according to IEC 60068-2-27: 11 ms — 15 g.

Dur

ing the test, no closed contacts shall open and no open contacts shall close.

The monitoring means shall be able to detect any opening or closing of contacts longer than

0,2

ms.
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9.3.5.3 Vibration

The three samples used for 9.3.5.2 shall be tested, in accordance with I[EC 60068-2-6, with
the following conditions, in each of the 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).

Dur|ng the test, no closed contacts shall open and no open contacts shall close.

The| monitoring means shall be able to detect any opening or closing of contactslonger than
0,2 ms.
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Annex A
(informative)

Example of enabling devices incorporating
a three-position enabling switch

Figure A.1 to Figure A.8 show enabling devices incorporating three-position enabling switches.

Three-position
enabling switch

Connection to // i
control circuit! / ! )
IEC

Figure A.1 - Grip type e€nabling device

Three-position enabling
switch

IEC

Figure A.2 — One hand teaching pendant type enabling device
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Three-position
enabling switches

IEC

Three-position enabling
switches

IEC

Figure A.4 — Manual pulse generator

Trigger / start switch

Three-position enabling switches

IEC

Figure A.5 — Grip type enabling device for hand-held machine
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vz),

Three-position enabling
switches (Inside)

IEC

Figure A.6 — Foot actuated enabling device

Three-position enabling
switches

IEC

Figure A.7 — Hoist controller

“\

Three-position enabling switches

=
=

Figure A.8 — Joystick type enabling device
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Procedure to determine reliability data for three-position
enabling switches used in functional safety applications

General

1 Object

Subclause K.1.2 of IEC 60947-1:2020 applies with the following addition:

Thig

intended for use in functional safety applications.

EXAMPLE The intended use for enabling contacts is to open the circuit.

B.1

2 General requirements

Subclause K.1.3 of IEC 60947-1:2020 applies.

B.2

Terms, definitions and symbols

Clause K.2 of IEC 60947-1:2020 applies.

B.3

Method based on durability test results

Clayse N.3 of IEC 60947-5-1:2016 applies.

B.4

Data information

Clause K.4 of IEC 60947-1;2020 applies.

B.5

Examples

Clause K.5 of IEC*60947-1:2020 applies.

annex only addresses the electromechanical contacts in three-position enabling switghes
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1

2)

3)

4)

5)

6)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGE A BASSE TENSION -

Partie 5-8: Appareils et éléments de commutation pour circuits de

commande - Interrupteurs de commande de validation a trois positions

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale des~normalis
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)~-L’'IEC a

es Spécifications techniques, des Rapports techniques, des Spécifications accessibles‘au public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa

htion
pour

bjet de favoriser la coopération internationale pour toutes les questions de normalisation_dans les domgines
e I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internationales,

des
aux
ions

internationales, gouvernementales et non gouvernementales, en liaison avec I'lEC,"participent égalemen{ aux

tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale de.Normalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

u possible, un accord international sur les sujets étudiés, étant dofiné“que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

mme telles par les Comités nationaux de I'l[EC. Tous les _efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsab
dventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

t régionales. Toutes divergences entre toutes-Rublications de I'lEC et toutes publications nationale
regionales correspondantes doivent étre indiquées-en termes clairs dans ces derniéres.

fopurnissent des services d'évaluation de’conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

des

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure

'IEC

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrgées

'IEC
e de

ans le but d'encourager I'uniformité internationale, des\€Comités nationaux de I'lEC s'engagent, dans toufte la
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications nationales

5 OU

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

5 de
htion

7) Alcune responsabilité ne doit(étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatdires,

8)

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |

épenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute
ublication de 'lECs-6u au crédit qui lui est accordé.

attention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées-est obligatoire pour une application correcte de la présente publication.

‘attentionsest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent

e.brevets et de ne pas avoir signalé leur existence.

IEC,

our tout préjudice cause‘en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soit, direete ou indirecte, ou pour supporter les colts (y compris les frais de justice) e} les

hutre

ions

faire

bjet. de 'droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 60947-5-8 a été établie par le sous-comité 121A: Appareillage a
basse tension, du comité d'études 121 de I'lEC: Appareillages et ensembles d’appareillages
basse tension.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2006. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) en raison du nombre croissant d’applications utiles possibles avec les interrupteurs de
commande de validation a trois positions, le domaine d’application, les caractéristiques de

fonctionnement et les essais sont revus;
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b) des figures représentant des exemples d’appareils incorporant un interrupteur de
commande de validation sont ajoutées dans I’Annexe A;

c) une nouvelle Annexe B est ajoutée, incluant une procédure visant a déterminer des
données de fiabilité pour [linterrupteur utilisé dans des applications de sécurité
fonctionnelle.

Le texte de ce document est issu des documents suivants:

FDIS Rapport de vote
121A/358/FDIS 121A/369/RVD

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le voterayant
abopti a I'approbation de ce document.

La Jersion frangaise de la norme n’a pas été soumise au vote.

Il cpnvient que le présent document soit utilisé conjointement avec,I’JEC 60947-1:2020 et
'EC 60947-5-1:2016.

Les| dispositions des regles générales, données dans I'lECY60947-1, s’appliquent 3 la
présente norme, lorsque celle-ci le précise. Les articles et paragraphes des régles générales
aindi rendus applicables, ainsi que les tableaux, figures\‘et annexes, sont identifiés |par
référence a I'EC 60947-1, par exemple 1.2.3 ou Annexe A'de I'l|EC 60947-1:2020.

Ce flocument a été rédigé selon les Directives ISOAEC, Partie 2.

Ung liste de toutes les parties de la série¥IEC 60947, publiées sous le titre géngral
Appareillage a basse tension, peut étre consultée sur le site web de I'lEC.

Le comité a décidé que le contenu.de, ce document ne sera pas modifié avant la datd de
stahilité indiquée sur le site web de"I'lEC sous "http://webstore.iec.ch” dans les données
relatives au document recherchéxAicette date, le document sera
e feconduit,

e Bupprimé,

e [emplacé par une-€dition révisée, ou

e amendé.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture [de

cette{publication indique qu'elle contient des couleurs qui sont considérées comme
utimmmmmmm—g, ar

conséquent, imprimer cette publication en utilisant une imprimante couleur.
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APPAREILLAGE A BASSE TENSION -

Partie 5-8: Appareils et éléments de commutation pour circuits de

commande - Interrupteurs de commande de validation a trois positions

1

Domaine d’application

La
conj

Ces
vali

b)

NOT]
d’int
com

NOT

Ces
dép

Exern

Voir
Le

brésente partie de la série IEC 60947 spécifie les exigences pour les interrupteuts
mande de validation a trois positions.

interrupteurs sont utilisés comme composants dans les appareils de (commande
jation pour fournir des signaux qui:

orsqu’ils sont activés, permettent la mise en marche de la machine/par une comma
séparée de démarrage; et

orsqu’ils sont désactivés:

- initient une fonction d’arrét; et

- évitent la mise en marche de la machine.

F 1 La fonction de commande de validation est décrite en 9.2.8/9 de I'lEC 60204-1:2016 mais I'applic
errupteurs de commande de validation & trois positions nlest pas limitée & un composant de I'appare
nmande de validation décrit dans I'lEC 60204-1.

F 2 Le présent document ne traite pas des appareils de’‘commande de validation.

interrupteurs sont destinés a étre conhnectés aux circuits dont la tension assignée
asse pas 250 V en courant alternatif 50.Hz/60 Hz ou 300 V en courant continu.

hples d’appareils incorporant des interruptéeurs de commande de validation a trois positions:
boutons-poussoirs de commande dewalidation,
boignée de commande de validation,

bédale de commande de validation.

"Annexe A pour plus d’exemples types.

résent document.ne s’applique pas aux:

nterrupteurs-de commande de validation a trois positions pour des circuits de comma
hon électriques, par exemple hydrauliques, pneumatiques,

nterrupteurs de commande de validation sans mécanisme a trois positions,

hppareils d’arrét d’'urgence (voir I'lEC 60947-5-5).

de

de

nde

Ation
| de

ne

nde

2

Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de

réfé

IEC

rence s’applique (y compris les éventuels amendements).

60068-2-1:2007, Essais d’environnement — Partie 2-1: Essais — Essai A: Froid

IEC 60068-2-2:2007, Essais d’environnement — Partie 2-2: Essais — Essai B: Chaleur seche
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IEC 60068-2-6:2007, Essais d’environnement — Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidales)

IEC 60068-2-27:2008, Essais d’environnement — Partie 2-27: Essais — Essai Ea et guide:
Chocs

IEC 60947-1:2020, Appareillage a basse tension — Partie 1: Regles générales

IEC 60947-5-1:2016, Appareillage a basse tension — Partie 5-1: Appareils et éléments de
commutation pour circuits de commande — Appareils électromécaniques pour circuits de
commande

3 |Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans I'Article 3 de
'IEC 60947-1:2020 et I’'Article 2 de I'l|EC 60947-5-1:2016 ainsi que les sujvants s’appliquent.

L'ISO et I'IEC tiennent a jour des bases de données terminologiques.destinées a étre utiligées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/;

¢ |50 Online browsing platform: disponible a I'adresse http://www.iso.org/obp.

Index alphabétique des définitions

Référence
A

Applareil de commande de validation........ 08 3.1
C

(70T | £= o d= 10 D q1 LE= V1 - PN 3.5

Contact de commande de validation ... 3.6
I

Intefrupteur de commande de validation a trois positions...........ccoviiiiiiii i, 3.2
M

MeEGanmisme tranSmM et EUN ... ..o e e 3.3
0]

Organe de COMMANUE ... .. iui it e et et et et et e et e et e et e et e eaaes 3.4

3.1

appareil de commande de validation

appareil de commande manuelle utilisé en conjonction avec une commande démarrage et qui
permet la mise en marche d’une machine, lorsqu’il est activé de maniére continue

3.2
interrupteur de commande de validation a trois positions
interrupteur a trois positions disposant d’'un ou plusieurs contacts de commande de validation


http://www.electropedia.org/
http://www.iso.org/obp
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mécanisme transmetteur
<d’un interrupteur de commande de validation a trois positions> ensemble des parties
mécaniques qui transmettent I'effort de manceuvre aux éléments de contact

[SOURCE: IEC 60050-441:2000, 441-15-21, modifié — Remplacement de "(d’un auxiliaire de
commande)" par "<d'un interrupteur de commande de validation a trois positions>";
remplacement de "ensemble des moyens de manceuvre d’un auxiliaire de commande" par
"ensemble des parties mécaniques"; suppression de la note a l'article.]

3.4

<d’u
tran

EXE

3.5

orgLne de commande

n interrupteur de commande de validation a trois positions> partie du mécani
smetteur qui est activée par une partie du corps humain

MPLE Un bouton.

conftact auxiliaire

con
aux

Note]

3.6

act d’un interrupteur de commande de validation a trois positions/qui fournit une fonc
liaire

1 a l'article: Les contacts auxiliaires peuvent étre normalement ouvértset/ou normalement fermés.

contact de commande de validation

con
I'org
repf

act pour linterrupteur de commande de validation a trois positions, fermé lorg
ane de commande est dans la position intermédiaire (partiellement enfoncé, positiq
ésentée a la Figure 1) et ouvert lorsque I'argane de commande est dans la position re

(nom enfoncé, position 1 représentée a la Figure 1) et dans la position totalement enfon

(pos

4

4.1

Le g

4.2

Les
fond
exe

ition 3 représentée a la Figure 1)

Classification

Eléments de contact

aragraphe 3.1 de I'|EC60947-5-1:2016 s’applique.

Interrupteur-de’commande de validation a trois positions

interrupteurs*de commande de validation a trois positions peuvent étre classés
tion de leur élément de contact et de la nature de leur mécanisme transmetteur,
Mmple interrupteurs de commande de validation a trois positions, forme B.

pme

tion

que

n2
pos
cée

en
par

5

5.1

5.1.

A

Enumération des caractéristiques

1 Généralités

Le paragraphe 4.1.1 de I'l|EC 60947-5-1:2016 s’applique, a I'exception du type d’équipement
suivant (voir 5.2).

51.2 Fonctionnement d’un interrupteur de commande de validation

Le paragraphe 4.1.2 de I'l[EC 60947-5-1:2016 s’applique.
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5.2 Type d’interrupteur de commande de validation a trois positions
5.21 Nombre de péles

Le nombre de péles doit étre déclaré par le fabricant.

5.2.2 Nature du courant

Courant alternatif ou courant continu.

53 Val I  val limit les élé ts d tati
Le paragraphe 4.3 de 'l|EC 60947-5-1:2016 s’applique.

5.4| Catégories d’emploi des éléments de commutation

Le paragraphe 4.4 de 'l|EC 60947-5-1:2016 s’applique.

5.5| Disponible
5.6 Disponible
5.7| Disponible
5.8| Disponible
5.9 Disponible
5.10 Séparation électrique des éléments de contact

Le paragraphe 4.10 de I'l[EC 60947-5-1:2016(8'applique.

6 |Informations sur le matériel

6.1 Nature des informations

Les|informations suivantes(doivent étre données par le fabricant:

Identification

a) Nom du fabricant ou marque de fabrique.

b) Désignatign-du type ou numéro de série permettant d’obtenir les renseignements relatifs a
‘élément de commutation (ou a l'auxiliaire de commande complet) auprés du fabricant.

c) Mentioh "IEC 60947-5-8" si le fabricant déclare la conformité au présent document.

d) |esvinterrupteurs de commande de validation a trois positions doivent étre marqués djune
maniére indélébile et lisible par le symbole suivant:

<

O 1 0

IEC

NOTE Si, pour des raisons de taille, il n'est pas possible d’apposer le marquage sur l'interrupteur, alors le
symbole peut étre inséré dans les instructions d’installation, de fonctionnement et d’entretien.
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Valeurs assignées et emplois fondamentaux

e) Efforts de manceuvre et course de I'organe de commande.
f) Tension(s) assignée(s) d’emploi (voir 4.3.2.2 de I'lEC 60947-5-1:2016).

g) Catégorie d’emploi et courants assignés d’emploi aux tensions assignées d’emploi de
I’élément de commutation.

h) Tension assignée d’isolement (voir 4.3.2.3 de I'lEC 60947-5-1:2016).

i) Tension assignée de tenue aux chocs Uy, conformément a 5.3.1.3 de I'lEC 60947-1:2020.

j) fPodetPY{voirAnmexe Cdet1EC66947-12020):
k) Pegré de pollution (voir 6.1.3.2 de 'l|EC 60947-5-1:2016).

) Type et valeurs maximales des caractéristiques assignées des dispositifs de. protection
contre les courts-circuits (voir 8.3.4.3 de I'l[EC 60947-5-1:2016).

m) [LCourant de court-circuit conditionnel, s’il est inférieur a 1 000 A.

n) [ndication des éléments de contact de méme polarité.
0) Purabilité mécanique et/ou électrique.

6.2| Marquage
6.2/ Généralités
Le marquage des données spécifiées aux points a), b), ) et d) de 6.1 est obligatoire syr la

plaque signalétique de l'interrupteur de commande detwvalidation a trois positions, de manjére
a pouvoir obtenir des informations complétes auprés du fabricant.

Le marquage doit étre indélébile et facilement«lisible, et ne doit pas étre placé sur des vis et
sur des parties facilement démontables.

Lorgqu’il y a une place suffisante, les données des points e) a 0) de 6.1 doivent figurer syr la
plaque signalétique, ou sur l'interrupteur de commande de validation a trois positions ou dlors
danp les documents publiés par lefabricant.

6.2.2 Identification et marquage des bornes

Le paragraphe 5.2.2 detl'IEC 60947-5-1:2016 s’applique.

6.2.3 Repéres de fonction

Pour éviter toute confusion avec les appareils d’arrét d’urgence, I'organe de commande ¢’un
intefrupteuride commande de validation ne doit pas étre coloré en rouge (voir I'lEC 60204

[N
~

6.3 Instructions d’installation, de fonctionnement et d’entretien

Le paragraphe 6.3 de 'l|EC 60947-1:2020 s’applique avec les ajouts suivants.

Les fabricants sont encouragés a utiliser des symboles graphiques définis dans les Normes
internationales. L’ISO 7000 et I'EC 60417 en sont des exemples.

EXEMPLE Les symboles suivants peuvent étre utilisés pour représenter une "personne qualifiée".
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IEC 60417-6182 (2013-09) IEC 60417-6183 (2013-09)
Installation, expertise électrotechnique Installation, expertise mécanique

Informations supplémentaires

aragraphe 5.4 de I'l|EC 60947-5-1:2016 s’applique.

Conditions normales de service, de montage et de.transport
Généralités

ticle 7 de I'lEC 60947-1:2020 s’applique avec les \ajouts suivants.

interrupteur de commande de validation est destiné a étre installé dans les condit
pareil auquel l'interrupteur de commande de validation (ou une partie de celui-ci)

bsé présente un degré de pollution autre que le degré de pollution 3, alors le degré
Lition de l'interrupteur de commande de validation peut étre adapté.

Montage

moyens doivent étre*fournis pour permettre a l'interrupteur de commande de validatiq
positions d’étre‘installé de fagon slre dans sa position de montage prévue.

Application spéciale

conditions d’environnement (par exemple I'humidité, une atmosphére corrosive,
nnements ultraviolets) peuvent demander des exigences supplémentaires.

ons

vironnement du degré de pollution-3» S’il peut étre démontré qu’'un microenvironnenpent

est
de

na

des

8

8.1
8.1.

Dispositions relatives a la construction et au fonctionnement

Dispositions relatives a la construction

1 Généralités

Le paragraphe 8.1.1 de I'lEC 60947-1:2020 s’applique.

8.1.
8.1.

2 Matériaux

2.1 Exigences générales relatives aux matériaux

Le paragraphe 7.1.2.1 de I'|[EC 60947-5-1:2016 s’applique.
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2.2 Essai au fil incandescent

Le paragraphe 7.1.2.2 de I'lEC 60947-5-1:2016 s’applique.

8.1.

2.3 Essai basé sur la catégorie d’inflammabilité

Le paragraphe 7.1.2.3 de I'|EC 60947-5-1:2016 s’applique.

8.1.
Da

matg

exe

NOT
au
périd
de c
aronm

8.1.

Le |

2.4 Effets biologiques et chimiques

ple pour le secteur des aliments et boissons, I'industrie chimique, le secteur naval.

2 Les interrupteurs de commande de validation a trois positions peuvent étre utilisés pour-des applica
ein desquelles un opérateur humain est susceptible d’étre en contact avec I'appareil ‘pehdant de lon
des, a mains nues. Une attention particuliére peut étre accordée aux effets chimiques gt‘biochimiques er
bntact corporel avec des matériaux émettant des substances une fois touchés, par, exemple les hydrocarj
atiques polycycliques (HAP).

3 Parties transportant le courant et leurs connexions

aragraphe 7.1.3 de I'lEC 60947-5-1:2016 s’applique.

8.1.4 Distances d’isolement et lignes de fuite

Le |

aragraphe 8.1.4 de I'lEC 60947-1:2020 s’appligue:

8.1.6 Organe de commande

8.1

Le

8.1

Le g

8.1.
L’ef
I'us
I'en
des

Voil

5.1 Isolement

aragraphe 8.1.5.1 de I'l[EC 60947122020 s’applique.

5.2 Direction du mouvement

aragraphe 8.1.5.2 de I{EC€ 60947-1:2020 s’applique.

5.3 Effort de,manceuvre (ou couple)

fort (ou le couple) exigé pour actionner I'organe de commande doit étre compatible g
hge prévusen prenant en considération la taille de I'organe de commande, le type
Veloppeu du panneau, l'environnement de linstallation et I'usage auquel elle
inée.

8417 pour I'effort de manceuvre de chaque opération.

par

ions
jues
cas
ures

vec
de
est

8.1.

6 Indication de la position de contact

Le paragraphe 8.1.6 de I'lEC 60947-1:2020 s’applique.

8.1.
8.1.

7 Disponible

8 Bornes

Le paragraphe 8.1.8 de I'lEC 60947-1:2020 s’applique.

8.1.
8.1.

9 Disponible

10 Dispositions pour assurer la mise a la terre de protection
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