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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES -
Part 1: General requirements

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization com

rnational co-operation on all questions concerning standardization in the electrical and electronic.fiel
end and in addition to other activities, IEC publishes International Standards, Technical. Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referréd to as

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to™~prpmote

fis. To
htions,

“IEC
rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC. collaborates dlosely

with the International Organization for Standardization (ISO) in accordance with~conditions determined by

The formal decisions or agreements of IEC on technical matters express, as nearly’as possible, an international

latter.

itself does not provide any attestation of canformity. Independent certification bodies provide conf
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificationsbodies.

6) Allusers should ensure that they have the-latest edition of this publication.

7) Nq liability shall attach to IEC or its directors, employees, servants or agents including individual exper
me¢mbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee{
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othd
Pyblications.

8) Atjention is drawn to thetNormative references cited in this publication. Use of the referenced publicati
indispensable for the_correct application of this publication.

9) Atjention is drawn,to-the possibility that some of the elements of this IEC Publication may be the sub
patent rights. IEC:shall not be held responsible for identifying any or all such patent rights.

bm all

tional
bf IEC
r any
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lgence
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hge or
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This|redline version of the official IEC Standard allows the user to identify the cha
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International Standard IEC 61058-1 has been prepared by subcommittee 23J: Switches for
appliances, of IEC technical committee 23: Electrical accessories.

This fourth edition cancels and replaces the third edition published in 2000,
Amendment 1:2001 and Amendment 2:2007. This edition constitutes a technical revision.

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

a) requirements for mechanical switches are now given in IEC 61058-1-1;

b) regquiremen or-electronic-switches-are now givenin 61058

The {ext of this standard is based on the following documents:
FDIS Report on voting
23J/401/FDIS 23J/405/RVD

Full information on the voting for the approval of this standard can be-found in the repdrt on
votinpg indicated in the above table.

This publication has been drafted in accordance with the ISO/AEC Directives, Part 2.

A lisf of all parts in the IEC 61058 series, published«under the general title Switches for
applignces, can be found on the IEC website.

In this part, the following print types are used:

—

gquirements proper: roman type;
e tgst specifications: italic type;

e nptes: smaller roman type.

The fommittee has decided that'the contents of this publication will remain unchanged| until
the sgtability date indicated(on the IEC website under "http://webstore.iec.ch" in the|data
relat¢d to the specific publication. At this date, the publication will be

e rgconfirmed,
. ithdrawn,
e rgplaced by<@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 publication using a colour printer.
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2 Iﬂ%‘ﬁative references

Emission of a signal between the actuating member or sensing unit and the itfch
bnnected by optical, acoustic, thermal, electrical or other relevant connec@

e remote controlled units. N
Q
part of IEC 61058 applies to switches for appliances provided W|th\addlt|onal C(

ons governed by the switch provided with electronic C|rCU|ts<OQDd devices tha
ssary for the intended and/or correct operation of the switch.

part of IEC 61058 applies to circuitry when evaluated wit @}wnch and necessary fd
hing function.

part of IEC 61058 applies in general to swﬁches@r appllances in conjunction wit
ving parts:

art 1-1: Requirements for mechanical swit \ and/or

art 1-2: Requirements for electronic switahes.
O
part of IEC 61058 does not apply togbvices covered by:

EC 60669 (all parts), Switches for%ouseho/d and similar fixed-electrical installations,
EC 60730 (all parts), Autom@ﬁ@electnca/ controls.

part of IEC 61058 \s not contain requirements for safety isolating swi
60050-811:1991, 811-29-17).

1 For switches L@n tropical climates, additional requirements may be necessary.

2 Attention 4 awn to the fact that the end product standards for appliances may contain additig
htive requir ts for switches.

3 Th@ out this part of IEC 61058, the word "appliance" means "appliance or equipment".

may

d| may

ntrol
are

r the

h the

and

ches

nal or

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For

unda

ted references, the latest edition of the referenced document (including

amendments) applies.

any
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IEC 60038:4983, IEC standard voltages

IEC
requ

IEC {

hdrment2(1995) '\(O
P
60060-1:1989, High-voltage techniques — Part 1: General d@?’r}itions and
rements (0%
Q
0065:2014, Audio, video and similar electronic apparatus — §@‘ety requirements

0

IEC $0068-2-75:4997, Environmental testing — Part Zég Tests — Test Eh: Hammer tests

IEC $0112:4979 2003, Method for the detes@%ation of the proof and the comparative tra

indic
Ame

bs of solid insulating materia/syﬁde@%%t—eeﬂelmens

hdment 1:2009 A\@

IEC 60127 (all parts), Miniature (ﬁs‘eos

8)

" N . .
IEC 60127-2:4989, Mm:atur(ﬂ.lses — Part 2: Cartridge fuse-links

test

Cking

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by
unskilled persons (fuses mainly for household or similar applications) — Examples of
standardized systems of fuses A to F
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
3.11

General terms and definitions

mechanical switching device
switching device designed to close and open one or more electric circuits by means of
separable contacts

Note

[sou

to entry: In the IEC 61058 series the terms “switching devices” and “switches” are used interchangea

RCE: IEC 60050-441:1984, 441-14-02]

bly.

e
aleo
h-as

3.1.2

conductive part

part [which is capable of conducting current_although it may not necessarily be used for

carryling service current

[SOURCE: IEC 60050-441:1984, 441-11209]

3.1.3

live part

condlctor or conductive part intended to be energized in normal-use operation, includjng a

neutral conductor, but by convention not a PEN/PEM/PEL conductor

HENV-B326-03-0H

Note 1 to entry: EdRappliance switches, “live part” implies a risk of electric shock.

Note 2 to entry\_Unless otherwise specified, parts connected to a SELV supply or equal to or less than 24|V are

not co

nsider&d-to be live parts.

3.1.4

pole

of a switch

the—partof-the portion of a switching device associated exclusively with one electrically
separated conducting path of-the-switeh its main circuit and excluding those portions which

provi

de a means for mounting and operating all poles together

Note 1 to entry:
called "multipole" (two-pole, three-pole, etc.) provided that the poles are coupled in such a manner as to operate
together.

A switch is called "single pole" if it has only one pole. If it has more than one pole, it may be

[SOURCE: IEC 60050-441:1984, 441-15-01, modified — Pole of a switching device replaced
by pole of a switch]
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3.1.5
detachable part
part yhich is removable without the use of a tool when the switch is mounted as in hormal use

3.1.6
tool
screwdriver, coin, or any other object which may be used to operateya nut, a screw|or a
similar part

3.1.7
normal use
use of the switch for the purpose for which\it'was made and declared

3.1.8
uniqpetype reference
ut
|dentf|cat|on marklng on a SW|tch such that by quotlng it in full to the SW|tch manufacturer—the

uﬂeq&HmeaJrly—speerﬂed a unlque SW|tch model can be identified

Note 1 to entry: This note applies to the French language only.

3.1.9

common type reference

CT

identification marking on a switch which does not require any further specific information
additional to that provided by the marking requirements of this part of IEC 61058 for selection,
installation and use in accordance with this part of IEC 61058

Note 1 to entry: This note applies to the French language only.
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3.1.10

cover

cover plate

protective cover

part cover made of insulating material, used to cover live parts in order to avoid accid

ental

electric contact and which is accessible when the switch is mounted as in normal use but

which can be removed with the aid of a tool

3.1.11
signal indicator
device associated with a switch to indicate the circuit state visually

Note 1 to entry: The device may or may not be controlled by the switch.

3.1.12
unprepared conductor
a conductor which has been cut and the insulation of which has been remoyed for insed

into a-clamping-unit terminal

D
(0]
-h
E3
2
&
T
¢

1Mt or-the -strands-of-whi
HortRe-StahRaSoH-WHH

brtion

NOTEL A ¢
NI+E—C

twisted

[SOURCE: IEC 60050-442:1998, 442-01-26]

3.1.138
preppred conductor
a comductor the-stripped end of which is fitted with(an“attachment such as eyelet,—a—teH
end; sleeve or-a cable lug;—ete-

[SOURCE: IEC 60050-442:1998, 442-01-27]

i

Friaalt

3.1.14
polarity reversal
change of the polarity on the terminals connected to the load by a switching action
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3.1.15

semiconductor device

SD

device whose essential characteristics are due to the flow of charge carriers within a
semiconductor

Note 1 to entry: Previous editions of IEC 61058-1 refer to a semiconductor device as a “semiconductQr swi
devicq or solid state device (SD)".

[SOURCE: IEC 60050-521:2002, 521-04-01]

3.1.1)6

semiconductor circuit

tching

circu|t containing multiple components, where at least one is a semiconductor device

3.1.17

elecfronic switch

a-deYice capable-of making,—carrying,breaking-and/or-controllingcurrents-under normal-gircuit
conditions—which-may-include-specified-operating-overload-conditions—and-also-carrying{fora
cooefiod s sro e ndor cosaliod abonoal ole ot condlilone cvelh oo fheocs ot o lhon
circult—The-device-contains-actuating-members,actuating-means-and-switching-deviceshich
switgh for appliances provided with a semiconduCtor device or a semiconductor circuit |n its
intended load path

Note 1 to entry: The electronic switch may [béprovided with series and/or parallel mechanical contacty. See
exampgles in Table 15 in IEC 61058-1-2:2016.

3.1.18

duty

statement of the load{s) to (which the-electrenic switch is subjected, including, if appligable,
makipg, controlling and breaking and including their durations and sequence in time

3.1.19

dutyttype

a continuous( short-time or periodic duty comprising one or more loads remaining constapt for
the duration=specified, or a non-periodic duty in which generally the load varies withip the

perrr1issible operating range

[SOURCE: IEC 60050-411:1996, 411-51-13, modified — "speed" is deleted]

3.1.2

protective impedance

0
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component or assembly of components whose impedance and construction are intended to
limit steady-state touch current and electric charge to non-hazardous levels

3.21

rated voltage

volta

e

assigned by the manufag

for a|specified operating condition

Note 1 to entry: It is measured in r.m.s. unless specifically indicated otherwise.

Note 4 to entry: This value is the maximum value and covers all lower values.

3.2.2

safefly extra-low voltage

SELY

voltape which does not exceed 50 V AC r.m.s. or 120 V DC between conductors or bet

turer

ween

any ¢onductor and earth in a circuit which is insulated from the-Supply mains
Note { to entry: SELV is an unearthed extra low voltage (see IEC-88364-4-41 61140).
3.2.3

rated current

currgnt assigned by the manufacturer for a specified operating condition
Note | to entry: Itis measured in r.m.s. unless specifically indicated otherwise.

Note 2 to entry: This value is the maximum valJe and covers all lower values.

3.2.4

rated load

type pf load assigned-te-theswiteh by the manufacturer, according to classifications
3.2.5

overfcurrent

a cufrent exceeding‘the rated current

[SOURCE: IEC,60050-441:1984, 441-11-06]

3.2,

overload

operating conditions in an electrically undamaged circuit, which cause an over-current

[SOURCE: IEC60050-441:1984, 441-11-08]
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3.2.7

working voltage

highest r.m.s. value of the AC or DC voltage across any particular insulation which can occur
when the switch is supplied at rated voltage

Note 1 to entry: Transients are disregarded.

Note 2 to entry: Both open-circuit conditions and normal operating conditions are taken into account.

3.2.8

overvoltage
any voltage having a peak value exceeding the corresponding peak value of maximum
steady-state voltage at normal operating conditions

for example due to-ocecasional switching
HOH ahpre—G t aStoRa+—SWHGHHHR

are not censi n
at HO+ ot 1 f RGP

O

bl I

3.2.9
overyoltage category
numeral defining a transient overvoltage condition

Note | to entry: Overveltagecategoriest-Hand Hlareused{See annex E}.

3.2.10
impylse withstand voltage
highgst_ peak value of impulse voltage of prescribed form and polarity which does not dqause
breakdown of insulation under specified conditions

3.2.11
minimum load
load at which when declared, the electronic switch still operates correctly

3.2.12

thermal current

continuous resistive current which, under the test conditions declared by the manufacturer
(which may also include the ambient temperature), generates, without forced cooling, the
same heating as when the electronic switch is operating under specified ambient conditions at
rated load—andlerduty-type in the appliance with forced cooling present, if any

Note 1 to entry: The concept “thermal current” allows simplified testing of electronic switches, which in normal
application have complex cooling conditions. The thermal current will always be determined by tests of the switch
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positioned on a table or in a simple test rig and comparative tests in the appliance in question. Consequently, the
thermal current will normally be lower than the rated current. This necessitates additional tests of the terminals,
contacts, etc., in order to verify that they will be able to carry the rated current, when the electronic switch is
mounted in the appliance. These additional tests are specified in Clauses 16 and 17 in IEC 61058-1-1:2016 or
IEC 61058-1-2:2016.

3.3 Terms and definitions relating to the different types of switches

3.3.1

incorporated switch

switch intended-te—be-incorperated for incorporation in or-fixed—te on an appliance, which
however can be tested separately

[SOURCE: IEC 60050-442:1998, 442-04-01]

3.3.2
integrated switch
switgh, the function of which is depending on its correct mounting and fixing|in an applignce,
and Wwhich can be tested only in combination with the relevant parts of that'appliance

[SOURCE: IEC 60050-442:1998, 442-04-02]

3.3.3
rotany switch
switch where the actuating member is a shaft or a spindleywhich has to be rotated to ope or
more| indexed positions in order to achieve a change inGontact state

Note 1 to entry: The rotation of the actuating member may be _uhlimited or restricted in either direction.

3.3.

level switch
switgh where the actuating member is a lever which has to be moved (tilted) to one or more
indeXed positions in order to achieve a.change in contact state

3.3.

rocker switch
switgh where the actuating member is a low profile lever (rocker) which has to be tilted t¢ one
or more indexed positions in order to achieve a change in contact state

3.3.

push-button switch
switgh where thevactuating member is a button which has to be pushed in order to achigve a
chanpe in contact state

Note 1 torentry: The switch may be provided with one or more actuating members.

3.3.7
cord-operated switch
switch where the actuating member is a pull-cord which has to be pulled in order to achieve a
change in contact state

[SOURCE: IEC 60050-442:1998, 442-04-08, modified — "operating means" changed to
"actuating member"]

3.3.8

push-pull switch

switch where the actuating member is a rod which has to be pulled or pushed to one or more
indexed positions in order to achieve a change in contact state
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3.3.9

biased switch

switch where the contacts and actuating member return to a predetermined position when the
actuating member is released from the actuated position

3.4 Terms and definitions relating to the operation of the switch

3.41

actuation

movement of the actuating member of the switch by hand, by foot, or by any other human
activity

3.4.2
indirect actuation
movgment of the actuating member of the switch-previded indirectly by a part ofian appllance
into Which the switch is incorporated or integrated

Note 1 to entry: For example, a switch can be incorporated or integrated in the door of an,appliance.

3.43
actuating member
part ywhich is pulled, pushed, turned or otherwise-meved influenced to cause an operation

3.4.

actuating means
any part which may be interposed between the actuating member and the contact mechgnism
in ordler to achieve contact operation

3.4.5
discpnnection
interfuption of an electrical circuit in a poleyso as to provide insulation between the supply and
thosg parts intended to be disconnecteddrom the supply

3.4.6
micrp-disconnection
discdnnection that provides(correct functional performance by contact separation in the|case
of lopg-term temporary oyervoltage

3.4.7
elecfronic-disconnection
d|sc nnect|on that'provides a non-cycling correct functional performance by a semiconductor
deyice (SD) in the case of long-term temporary overvoltage

full-disconnection
disconnection that provides correct functional performance by contact separation in the case
of short-term and long-term temporary overvoltage and impulse withstand voltage equivalent
to basic insulation

3.4.9
all- pole dlsconnectlon smgle phase

concurrent dlsconnectlon of all supply conductors except the earthed conductor by a smgle
switching action for AC and DC appliances
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3.4.10

operating cycle
succession of operations from one position to another and back to the first position through all
other positions, if any

[SOURCE: IEC 60050-441:1984, 441-16-02]

3.4.1]1
elecfronic actuating member
part,| component or component group which controls the actuating means or the\swit¢hing
devige

Note 1 to entry: An optical or acoustic sensing unit is an example of a component group.

3.4.1]2
elecfronic actuating means
part,[component or component group which controls electronically‘the switching device

3.4.13
abngrmal conditions
condjtions leading to reduced safety, which may occur-in the appliance or in the switch during
normlal operation

Note 1 to entry: These conditions (e.g. rise in temperatdre, lack of protection against shock) may He the
consefjuence of faults of the switch or related ambient conditions, which in case of defects or deteriprated
operafion of other components of the application are f8réseeable. (Intended) misuse is not covered.

3.4.14
sensiing unit
unit |adjustable by other than méchanical means containing electronic components| and
contrplling the output via electrbnic components or unit that is activated by any physical
phenjomenon or combination ofthese phenomena

3.4.15
fault|conditions
abnofrmal condition§_which are caused by a failure within the switch, which can be simuflated
by mpdifications«ofsthe switch

3.5 | Terms and definitions relating to connections to the switch

external’conductor

cable, cord or conductor which is external to a switch

3.5.2

integrated conductor

conductor which is either inside a switch or is used to permanently interconnect terminals or
terminations of a switch
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3.6.1
term
cond

spec]
cond

3.6.2

screrv type terminal
i

term
more
of an

Note

Terms and definitions relating to terminals and terminations

nal
ctive part of a switch, provided forreusable-electrical-connections—without-the-ussg

Lictors

nal for the connection and/or interconnection and subsequent disconnection of o
conductors, the connection being made directly or indirectly by means of screws or
y kind

to entry: Examptes.of screw type terminals include those in Figures 1 through 5.

L of a

lalpurpose—tool-or—a—specialprocessconnecting the switch to one or more external

e or
nuts

3.6.3

screwless terminal
terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directly or indirectly, by means other than
screws
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Note 1 to entry: Examples of screwless type terminals are shown in Figure 6.

Note 2 to entry: Push-in terminals, which are wire terminals that lock a stripped conductor when inserted in the
terminal, are covered by the definition of screwless terminals.

arrangement provided for making the connections between the switch internal leads and the
external conductors

3.6.5

flat quick-connect termination

electrical connection consisting of a male tab and a female connector which can be-readily
inserted and withdrawn with or without the use of a tools

[SOURCE: IEC 60050-442:1998, 442-06-07]
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3.6.6

tab

portion of a flat quick-connect termination which is inserted into the female connector and is a
part integral with the switch

Note 1 to entry: Examples of tabs are shown in-figure7 [EC 61210.

3.6.7
female connector
portion of a flat quick-connect termination which is pushed onto the tab

Note ftoemry—AmTexampte of a fermate conmector s showm i Figure 7

3.6.8
solder terminal
condpctive part of a switch provided to enable a termination to be made by meahs-of solder

3.7 | Terms and definitions relating to insulation

3.71
basi¢ insulation
insulation applied to live parts to provide basic protection against electric shock

3.7.2
supplementary insulation
indegendent insulation applied in addition to the basic-ifisulation in order to provide protection
against electric shock in the event of a failure of the{basic insulation

3.7.3
double insulation
insulation comprising both basic insulationiand supplementary insulation

3.7.4
reinflorced insulation
single insulation system applied\to live parts which provides a degree of protection against
electfic shock equivalent to double insulation

Note 1 to entry: The term <&insulation system” does not imply that the insulation-must-be is one homogeneous
piece.| It may-cemprise cgnsist of several layers which cannot be tested separately as supplementary or| basic
insulagion.

3.7.5
functional insulation
insulation between live parts which is necessary only for the proper functioning of the swifch

3.7.6
coating
solid insulating material laid on one or both sides of the surface of the printed board

Note 1 to entry: Coating can be varnish, a dry film applied to the printed board or can be achieved by thermal
deposition.

Note 2 to entry: Coating and base material of the printed board form an insulating system that may have
properties similar to solid insulation.

3.7.7
solid insulation
insulation material interposed between two conductive parts

Note 1 to entry: In the case of a printed board assembly with a coating, solid insulation consists of the printed
board itself as well as the coating. In other cases, solid insulation consists of the encapsulating material.
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3.7.8

class 0 appliance

appliance in which protection against electric shock relies upon basic insulation, which implies
that there are no means for the connection of accessible conductive parts, if any, to the
protective conductor in the fixed wiring of the installation, reliance in the event of a failure of
the basic insulation being placed upon the environment

3.7.9

class | appliance

appliance in which protection against electric shock does not rely on basic insulation only, but
which includes an additional safety precaution in such a way that means are provided for the

classg Il appliance
applipnce in which protection against electric shock does not rely on basijc insulation only, but
in which additional safety precautions such as double insulation or réinforced insulation are
provided, there being no provision for protective earthing or reliance upon installation
condjtions

Note {1 to entry: A class Il appliance may be provided with means for\maintaining the continuity of profective
circuitl, provided that such means are within the appliance and are insulated from accessible surfaces according to
the refjuirements of class II.

3.7.111
class Ill appliance
applipnce in which protection against electric shock relies on supply at SELV and in which
voltapes higher than those of SELV are not generated

3.7.12
comparative tracking index
CTI
numgrical value of the maximum ‘voltage in volts which a material can withstand without
trackjng and without a persistedbflame occurring under specified test conditions

[SOURCE: IEC 60050-212: 2010,212-11-59]

3.8 | Terms and definitions relating to pollution

3.8.1
pollytion
any pddition” of solid, liquid, or gaseous foreign matter that can result in a reduction of |
dieleptric'strength or surface resistivity of the insulation

3.8.2

micro-environment

immediate environment of the insulation which particularly influences the dimensioning of
creepage distances

Note 1 to entry: For self-produced pollution in arc chambers of switches, see Annex F.

3.8.3
macro-environment
environment of the room or other location in which the switch is installed or used

3.84
pollution degree
numeral characterizing the expected pollution of the micro-environment
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Note 1 to entry: Pollution degree 1, 2 and 3 are used (see 7.8, 7.9 and Annex F).
3.9 Terms and definitions relating to manufacturers’ tests

3.9.1

routine test

test to which each individual switch for appliances is subjected during and/or after
manufacture to ascertain whether it complies with the relevant requirements of this part of
IEC 61058 (see Annex K).

3.9.2
sampling test

test on a number of switches taken at random from a batch

Note 1 to entry: Sampling tests are specified in Annex L.

[SOYRCE: IEC 60050-811:1991, 811-10-06, modified — "devices" replaced pyswitches']]

3.9.3
type|test
test ¢f one or more switches made to a certain design to show that\ihe design meets cqrtain
specfifications

[SOURCE: IEC 60050-811:1991, 811-10-04, modified — "déyvices" replaced by "switches'

—

4 General requirements

Switg¢hes shall be designed and constructed so‘that in normal use they function safely $o as
to cause no danger to persons or surroundings’even in the event of such careless use ag§ may

occuf in normal use, as specified in the IEC'61058-1 series-and-any-appropriate-part2.

ta-gelneral; Compliance is checked by~carrying out all the relevant tests.

5 General-notes information on tests

5.1 | Testing shall be_performed according to the general guideline information
provided in Clause 5

51.1 In ‘general, the test conditions for higher ratings of a switch may represeni test
condjtions for lower ratings. See 5.2.

5.1. T atttests, the Tmeasaring InmStrarmerts or the measaring mearns shalt be sucir as not
to affect appreciably the quantity being measured.

5.1.3 If only one of the specimen does not satisfy the requirements of a test in Clauses 14,
15, 16 and 17 (Clause 17 in IEC 61058-1-1:2016 or IEC 61058-1-2:2016), that test and any
preceding which may have influenced the results of the test shall be repeated and also the
tests which follow shall be carried out in the required sequence with new specimens, all of
which shall comply with the requirements.

5.1.4 Unless otherwise specified in this standard, the specimens are tested as delivered, at
an ambient temperature of 25 °C + 10 °C.

5.1.5 The specimens are mounted as declared by the manufacturer, but, if significant, using
the most unfavourable method if more than one method is declared.
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5.1.6 For the tests of this standard, actuation may be performed by test equipment. Actuation
may be applied to either the actuating member or the actuating means. A switch is not
required to provide the actuating member if it is declared to be detachable.

5.1.7 Switches to be used with a non-detachable conductor are tested with the appropriate
conductor connected.

5.1.8

If the switches are provided with tabs, for the tests according to Clauses 1

6 (in

IEC 61058-1) and 17 (in IEC 61058-1-1:2016 or IEC 61058-1-2:2016), new female connectors

shall[be used. The female conmnectors snall be of a type suitable for ihe rated bient
templerature of the switch, and the crimped conductors shall be soldered or welded~tp the
crimping area of the female connector, if any. Q.y
The-pnvelope-dimensions—of-female-connectorsforflat-quick-connect tem’".ﬁ@;hons e
4

IOTE! A moathod of selectionof female test connectors for flat auick-connect h:rmunal( is aiven-in-annaex
NOTE(—A-method-of selection-of-female-test-connectorsfor-flat-quick-connect-terminaliens-is-given-in-annexi-
5.1.9 If it is necessary to have parts with double insulationQé} reinforced insulatipn in
switdhes for class O or class | appliances, such parts are chécked for compliance with the
requirements specified for switches for class Il appliances. arly if it is necessary to |have
parts h the

in switches operating at SELV, such parts are a/ig\c ecked for compliance wit
rements specified for switches for class 111 app/ianQ :
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NOTElL For switches having-one-rated current for-more fhaA\nn voltaage rating—the-switech-shall be tested lat the
NO+HE—FFOoF-SWHEReshRavh Re—fatea—ceutreRt—+or—mof tHaRsbhe-vorageathg—the-—SWheh-—Shahr—oetesteaat—th

Glause\o Specimens-to-be testedb | Notep

|
%
I [ R T [N T R

/3:;;131:540@01«4»
ST
...z..:

2}
3 4 5 6 78 | ¥
N
water-and-humid-conditions 3 4 5 5 7 8 | %
15 | Insulationresistanceand-dielectric-strength 3 4 5 5 7 8 | ¥
16 | Heating 3 4 5 8 7 8
47 | Endurance 3 4 5 67 8 | ¥
18 | Mechanical strength —3 45
21 - - )
22 i i —2
23 - — 1
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5.2

5.2.1

Electrical information

When more than one rating is combined or representfed by festing as desc

ibed

below, the following applies to all testing. A

Dielg
Heat

5.2.2
allow

a) \

~

Z

b) G

5.2.3
3 sp4

5.2.4
spec

5.2.5
the [
than

NOTE|

5.2.6
nomi

NOTE|

btings at a lower voltage.

DTE For example 5 A, 125V AC and 5 A, 250 V AC is tested gs& 250V AC.

NPTE For example 10 A, 250 V AC and 5 A, 250 V AC$§1ested as 10 A, 250 V AC.

Y
ctric strength test (Clause 15 and TE3) — based on the highest voltage. %Q.
N
ng/temperature rise (Clause 16 and TE2) — based on the highest curr'e\zfﬂ%ting.

Representative endurance testing for the same classified Qgcbd type (see 7.
ed according to the following conditions: N

oltage — testing required for ratings at a higher voltage @resents testing requirg

urrent — testing at a higher current represent te t at a lower current.

Switches with 2 or more ratings are e@iurance tested for each rating on an addi
cimens unless permitted to use represé}tative testing.

DC polarity rated switches ,@%out polarity markings are endurance tested w
mens with one polarity and aQ'@dditiona/ 3 specimens with the opposite polarity.

DC and AC rated s@(&‘»es are endurance tested with DC voltage to represent
C voltage and current ngs for the classified load type (see 7.2) are equal to or gn

the AC ratings. @ .
For example A DC rating 4 A 48 V AC as well as 4 A 48 V DC are endurance tested 4 A48 V D

Co ated switches for each type of load with 2 or more current ratings,
nal 10 80 V AC, at the same power, are tested at the highest voltage.

2) is

d for

ional

ith 3

AC if
pater

-
.

rated

at 4,5

A 277

v@.&ample AC rating 10 A 125 V AC as well as 5 A 250 V AC as well as 4,56 A 277 V AC are tested

5.2.7

NOTE

5.2.8

NOTE

AC only rated switches for each type of load, with 2 or more current ratings, rated
nominal 20 up to 100 V AC, at the same power, are endurance tested at the highest current.

For example AC rating 10 A 24 V AC/5 A 48 V AC is endurance tested at 10 A 24 V AC.

Switches with a rated frequency are endurance tested at that frequency. Switches
without a rated frequency are tested at 50 Hz. Switches with a rated frequency range are
tested at the most unfavourable frequency within that range.

For example a switch classified as 50 Hz to 60 Hz is tested at 50 Hz.
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5.2.9
supply.

Switches intended to be operated from a specific supply, are tested with that specific

5.3 Test loads on multiway switches

Multiway switches are loaded according to Table 1. The load for the other switch positions is
that resulting from the loads necessary to achieve the conditions specified above.

Table 1 — Test loads for multiway switches

Operating cycles Switch position of Load
Firs{ half Highest load IR
Next lower load 0,8 x Ir
Further next lower load 0,533 x Ir
Secqgnd half Highest load IR
Next lower load 0,5 % Ir
Further next lower load 0,833 x Ir

5.4 | Test specimens

The | minimum number of test specimens shall beOaccording to I|EC 610568-1-[ or

IEC $1058-1-2. Unless otherwise stated testing may bearried out in any order.

6 Rating

6.1 | The maximum rated voltage is-440 4380 V.

6.2 The maximum rated current is 63 A.

6.3 | Switches with signal_indicators may have different rated voltages for the signal

indichtors.

Compliance with 6.1yto 6.3 is checked by inspection—ef—marking—and—doecwmentatin in

conjynction with Clause 8.

6.4 | A switch having more than one circuit needs not have the same classification for |each
circult\Annex D may be used for determining whether a particular switch rating is suitable for

controlling the circuit in the actual application.

7 Classification

74 ¢l ificati £ switel

7.1  According to nature of supply

711

7.1.2

71.3

switches for AC only
switches for DC only;

switches for both AC and DC
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7.21

7.2.2
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According to type of load to be controlled by each circuit of the switch

circuit for a substantially resistive load with a power factor not less than 0,9;

circuit for either a resistive load, a motor load with a power factor not less than 0,6,
or a combination of both;

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8

7.2.9
than

circuit for a combination of resistive and capacitive-a-¢- loads;
circuit for ordinary tungsten filament lamp load;

circuit for a declared specific load;

circuit for a current not exceeding 20 mA.

circuit for specific lamp load;

circuit for an inductive load with a power factor of not.less than 0,6;

circuit for specific load of motor with a lockedyrotor and with a power factor nof
0,6.

7.21

0 general purpose load with a powek factor of not less than 0,75;

According to ambient temperature

less
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7.3.1 Switches with all parts intended to be used 0 °C < T < 55 °C.

7.3.2 Switches not classified as 7.3.1 and 7.3.3.

7.3.3 Switches with accessible parts in one ambient temperature andynoh-accessible parts
in a dlifferent ambient temperature according to

|
Q

Ccessible member and parts 0 °C < T <55 °C, and

— other parts of the switch not classified to the range of 0 °CG/<F < 55 °C.
7.4 | According to number of operating cycles

7.41 100 000 operating cycles;
7.4.2 50 000 operating cycles;
7.4.3 25 000 operating cycles;
7.4.4 10 000 operating cycles;
7.4.5 6 000 operating cycles;
7.4.6 3 000 operating,cycles;
7.4.7 1 000 operating cycles;
7.4.8 300 operating cycles.

7.4.9 Operating cycles — as declared for a specific application.

declared;-as-partofan-appliance-enclosure
7.5 Degree of protection against solid foreign objects{according-to-lEC 60529}

NOTE Determined according to IEC 60529 with the switch mounted as declared.

7.5.1 if no declaration, the switch is non-protected against solid foreign objects (IP0X);
7.5.2 protected against solid foreign objects of 50 mm diameter and greater (IP1X);
7.5.3 protected against solid foreign objects of 12,5 mm diameter and greater (IP2X);

7.5.4 protected against solid foreign objects of 2,5 mm diameter and greater (IP3X);
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7.5.5 protected against solid foreign objects of 1,0 mm diameter and greater (IP4X);
7.5.6 dust-protected (IP5X);

7.5.7  dust-tight (IP6X).

7.6 Degree of protection against ingress of water-(according-to lEC60529)

NOTE Determined according to IEC 60529 with the switch mounted as declared.

7.6.1 if no declaration, the switch is non-protected against ingress of water (IPX0);

7.6.2 protected against vertically falling water drops (IPX1);

7.6.3 protected against vertically falling water drops when enclosure\tilted up to
15° (IPX2);

7.6.4  protected against spraying water (IPX3);

7.6.5 protected against splashing water (IPX4);

7.6.6 protected against water jets (IPX5);

7.6.7 protected against powerful water jets (IPX6);

7.6.8 protected against the effects of temporaryimmersion in water up to 1 m (IPX7).
7.6.9 protected against the effects of imm@érsion in water greater than 1 m (IPX8).
7.6.10 protected against the effects ofdhigh pressure water (IPX9).

7.7 | According to degree of protection against electric shock for an incorporated
switch for use in

7.71 a class 0 appliance;
7.7.2 a class | appliance;
7.7.3 a class'H appliance;

7.7.4 aclass Ill appliance.

NOTE Explanations of classes are given in 3.7.8, 3.7.9, 3.7.10 and 3.7.11.

7.8 According to degree of pollution inside the switch

7.8.1 Micro-environment pollution degree 1

7.8.2 Micro-environment pollution degree 2

7.8.3 Micro-environment pollution degree 3
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7.9 According to degree of pollution outside the switch

7.9.1 Macro-environment pollution degree 1
7.9.2 Macro-environment pollution degree 2

7.9.3 Macro-environment pollution degree 3

NOTE Dl.—;lldiib i-UI i.iIC IlliblU dlld macro pu“uiiun U‘UQICCD dalc bpubificu' ill V.0 dlld Alllle)\ F
N\

747
NOTE

«°
7447 electronic —switches —operated via AN sensing —unit-—(for —example toughing,
apprg i
7.10| According to marking $\'\Q

7.101  Switch with limited marking Uﬁ%’unique type reference, UT);

xO
.10J2  Switch with full markm%ST (common type reference, CT).

~

Explanations of type referg‘ges are given in 3.1.8 and 3.1.9.

PEE S

f

7.11 According to resistance to ignitability by the glow wire temperature

7.11.1 650 °C;
7.11.2 750 °C;
7.11.3 850 °C;

7.11.4 960 °C.
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The resistance to abnormal heat for the switch represents the lowest glow wire temperature of
the materials of parts which are in contact with, maintain or retain in position electrical
connections including those parts which maintain an electrical connection under spring force.

7.12 According to the rated impulse withstand voltage

7121 330V;
7.12.2 500 V;

7.12 800 V;

7124 1500 V;
7.12)5 2500 V;

7.12)6 4000 V.

NOTE| The relation between rated impulse withstand voltage, rated voltage and byefvoltage category is given in
AnneX E.

7.13| According to the rated overvoltage category

7.131 Category |
7.13]2 Category Il

7.133 Category lll

NOTE| The relation between rated impulse withstahd voltage, rated voltage and overvoltage category is given in
AnneXx E.

7.14| According to type of disconnection

7.141 electronic disconnection;
7.142 micro disconnedtion;
7.14)3 full disconnection.

7144 switchés with a combination of disconnections shall be declared specifjcally
depending.an-their construction.

NOTE| “Explanations of disconnections are given in 3.4.6, 3.4.7 and 3.4.8.

7.15 According to the type of coating for rigid printed board assemblies
7.15.1 type 1 coating;
7.15.2 type 2 coating.

NOTE Explanations for type 1 and type 2 coating are given in Annex |I.

7.16 According to type and/or connection of switches

Detaile ¢ o : fiod in tablo2.
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NOTEl—Switches—classifiedin—7413-4-2to7+13-4-5-are-designed-forthe-step-wise incrL\\:s’a of-decrease{of-the
| £ . . £ . Egdr Qs H _ @Q),
7.16J1 number of poles (.O'\Q
7.16J2 number of ways Q
N
7.16,3 polarity reversal << )
7.164 all-pole disconnection Q
D
7.16/5 number of non-switchable through cogmections
b\
7.16/6 according to code of switch typg-given in Table 2

Q\

NOTE| Details for types of switches and c,@ections are specified in Table 2.

C Accordi {tohitio device for slectronic switches:
@)

-

o 9@. .

Accord@‘ configuration of switching device

T

7147 e@nic switch with SD without mechanical switching device;

7.17.2\Qélectronic switch with SD with series mechanical switching device;

7.17.3 electronic switch with SD with parallel mechanical switching device;
7.17.4 electronic switch with SD with series and parallel mechanical switching device;

7.17.5 electronic switch with only mechanical switching device without SD. SD to be
provided in the end application;

7.17.6 mechanical switch with or without electronics, which does not impact the safety of
the switch;

7.17.7 mechanical switch with electronics, which impacts the safety of the switch.
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7.18 According to duty type-for-electronic-switches

7.18.1 continuous duty — Duty type S1 (see Figure 12);
7.18.2 short-time duty — Duty type S2 with defined ON and OFF times (see Figure 13);

7.18.3 intermittent periodic duty — Duty type S3 with defined ON and OFF times
(see Figure 14).

7.1844 as declared for a specific application. A

NOTE| The concept duty-type is taken from IEC 60034-1. @Q“

7.4.4 N

NOTE]

of the

NOTE This test condition—reflacte tha nroner functionina-of the swite ‘\ alen cimulates all conditions-—of tHe aend

NOTEl This-testconditionreflects-theproperfunctioning re-switcH M also-simulates—all-condi end

71 147 acifi tac f lirn N 1o in nr tnaather with the annlianca
/ Sole—oot f s A ortogetherwith-the—appHanece

7.19| According to linkage between.@ﬁact and actuator speed
\)

7.1911 Speed of contact closure ,({O)pening is dependent on the actuator speed.

7.19]2 Speed of contact cl S\hGé and opening is independent of the actuator speed.

-

7.20| Classification A@ofding to the type of terminals

7.201 Terminals @ded for the connection of unprepared conductors—and-netregqyiring
the—use—ef—any—s@el—p&mese—tee\l

7.202 Te als intended for the connection of prepared conductors—andlfer—requiring—the
use—d—e—ﬁ—aw—eese—m ;
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7.20.

7.20.

7.20.

7.20.

7.20.

7.20.

7.20.

7.20.

NOTE|

9

10 Terminals intended for assembling one“ﬁ%

Terminals intended for the connection of flexible stranded conductors; A

Terminals intended for the connection of rigid stranded conductors; ,\Q)
Terminals intended for the connection of solid conductors, r\q’

Q)/
Terminals intended for conductor size range according to Tf\i@@«
Terminals intended for a declared limited conductor s&/@jange;
Terminals intended for the connection of only oneé‘Onductor;

Terminals intended for the interconnection Q@/o or more conductors;

N
e.

11 Terminals intended for assembli@ﬁd disassembling more than one time.

Q

A push-in terminal intended for only OA} insertion (no disconnection means) is considered to be inf]

for agsembling one time. A push-in tem@al with a disconnect means or screw terminal is considered

intend

7.20.

7.20.

7.20.

NOTE

7.20.

ed for assembling and disassemeiEg
O

ore than one time.

12 Screw terminals an@nnections;

-

13 Push-in term@and connections;

14 Flat qui@connect termination;

Stand rmination dimensions are found in IEC 61210.

1%/§8Ider terminals

7.20.16 Welding or ridged terminals

7.20.17 Wires for connections;

7.20.18 Terminals for piercing conductors

7.20.19 Terminals as declared by the manufacturer.

NOTE Terminals may have multiple characteristics.
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7.21 According to the type of built in protection-forelectronic-switches

7.21.1 Built in protection provided

7.21.2 None provided

NOTE Explanations of testing for Built in Protection are given in Clause 23.

7.22 According to the-condition-of cooling forelectronie switches type of forced

ceaoolinea

COoOOTTTyY

7.221 Not requiring forced cooling.

7.222 Forced cooling required, with description of forced cooling.

NOTE| Explanations of testing for forced cooling are given in Clause 23.
7.23| According to the capacitor provided with the switch

7.231 Capacitor class X1,
7.23J]2 Capacitor class X2,
7.233 Capacitor class X3,
7.23J4 Capacitor class Y2,

7.23J5 Capacitor class Y4.

NOTE|1 Capacitor class definitions are given intEC 60384-14.

NOTE|2 Explanations of capacitor requiréments are given in 24.3.
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Table 2 — Type and connection of switches (71 of 8)

cl*assl—tu;a{mn Code) Type of switch Type of connection | Test circuit2)

One-way switch

|7—1—13—1 Principle of one-way switches with one to n poles | |

The number of poles, type of connection and load as declared

1.2 Single pole Single load (single-

RN

RN
4o
NEN
(S

pole disconnection)

r-————--1
o ___1

- o

N

S = Specimen

%4.—13.—%3 1.3 Double pole Single load

(all-pole
disconnection)

S = Specimen
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Table 2 (2 of 8)

Classification Code") Type of switch Type of connection Test circuit?)
741314 1.4 Double pole Double load (single-pole
disconnection)
[1.2]
4345 1.5 Double pole Double load (single-pole
disconnection, load
[ 1.2 ] connected to opposite
polarity)
[1.4]
L N
S = Specimen
414346 1.6 Three pole Three loads unswitched . g L 4
neutral. (three-pole
disconnection) Iy I I3
R W O
Ly L Lz [N
S = Specimen
e 1.7 Four pole Three loads switched
neutral. (four-pole
disconnection)
L| L2 |-3 N
S = Specimen
e 1.8 Three pole Three loads (three-pole
disconnection)
[y I_l I I_|13
YAV W
Ly L2 Ls
S = Spécimen
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Table 2 (3 of 8)

IEC 61058-1:2016 RLV © |IEC 2016

Classification Code") Type of switch | Type of connection | Test circuit?)
Fwo One-way switch
432 Principle of-twe one-way switches with one to n
poles | |
1 2 .. n
13-2H 2.1 The number of poles, type of connection and load as declared
7143212 2.2 Single pole Single load (single-
pole disconnection) ]
%) Lq
[12] :
|
N
S = Specimen
A = Auxiliary switch
1|.—1.—19%72% 2.3 Single pole Double load\{single-
pole discennection)
|7.—1.—1$ﬁ24 2.4 Double' pole Single load (all-pole
disconnection)
[13]
S = Specimen
A = Auxiliary switch
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Table 2 (4 of 8)

Classificati [ Code1) Type of switch Type of connection Test circuit?)
on
7443252 2.5 Double pole Double load
(all-pole
disconnection)
74143242 2.6 Double pole Single load with
polarity reversal
L N
S = Specimen
7443242 2.7 Double pole Four load (single-pole
disconnection, load
connected to opposite
polarity)
71143218 2.8 Double pole Double load (single-
pole disconnection,
load connected to
opposite polarity)
S = Specimen
A = Auxiliary switch
7443242 29 Double pole Four load

(single-pole
disconnection)

S = Specimen
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Table 2 (5 of 8)

cl*assl—tu;a{mn Code) Type of switch | Type of connection | Test circuit2)
Two-way switch with centre position for disconnection
|7—1—13% Principle of two-way switches with center
position and one to n poles | | | | | |
1 2 ... n
1 14334 31 The numhar of pnlnc’ fypn of connection and laad as daclargd
e 3.2 Single pole Single load (single-
pole disconnection) Ri
A
S
L N
S = Specimen
A = Auxiliary switch
%4.—13.—33 3.3 Single pole Double load (single~
pole disconnection)
AIRIA
s |
Lg
L N
*7443.—&4 3.4 Double pole Single load (all-pole
disconnection) |
|
#:
S = Specimen
A = Auxiliary switch
*7—14%—3—9 3.5

Double pole Double foad (all-pole
disconnection)

S = Specimen
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Table 2 (6 of 8)

Classification Code?)

Type of switch

Type of connection

Test circuit?)

disconnection, load
connected to opposite
polarity)

FH13-3-6 3.6 Double pole Single load with
polarity reversal (all-
pole disconnection)
L N
S = Specimen
7413347 3.7 Double pole Four load —
(single-pole

Double pole

DoubleAoad

(single-pole
discofingction, load
connected to opposite
polarity)

S = Specimen

A = Auxiliary switch

Double pole

Four load

(single-pole
disconnection)

S = Specimen
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Table 2 (7 of 8)

disconnection)

C#aslsimeauen Code) Type of switch | Type of connection | Test circuit2)
Multiway switches
Principle of multiway switches with 3 to n ways . .
and 1ton po|es 3 ..... n dlr'eCtIOH
1 2 .. n
poles
4.1 The number of poles, type of connection and load as declared
4.2 Single pole
Four positions with polarity reversal (single- QR1
pole disconnection) 1a
h 2a
I R2
L N
4.3 Double pole R
Four positions with polarity reversal (all-pole :1|_
disconnection) 1
i
1a"—| 1b| | 2a |
i LT Re
4.4 Double pole
Five positions With polarity reversal (all-pole
disconnection)
1
475 Double pole Ry R,
Seven positions with polarity reversal (all-pole  — —
—
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Table 2 (8 of 8)

1) For switches of the same basic design, the test is considered to cover the tests for the code of switch given in
square brackets.

Switches are considerd to be the same basic design if:

all parts are the same, except those which have to be different because of the different poles and

number of contact paths;

— the basic dimensions and mechanical constructions are the same;

— multipole switches are either composed of single-pole switches or built up from the same componen

the single-pole switches, having the same overall dimensions per pole.

A separate test on a switch with momentary action (monostable switch) is not necessary, if it can be shown

ts as

t

2—¢
2)

—

hat the contact tunction IS equivalent 1o a bistable switch of equivalent construction.

i ciroui _

he indication of L and N only symbolizes the connection to the mains.

8 Marking and documentation

The i

This
docu

8.1.2
The i

8.1.3

The
a spq

The

Switch information
General
switch manufacturer shall provide adequate information te*ensure that

e appliance manufacturer can select and install a_switch;
e end user can use a switch as intended by thé switch manufacturer;
e corresponding tests can be performed in.accordance with this standard.

nformation shall be provided in a clear;@nd unambiguous manner.

information shall be provided in.0one or more of the following ways by marking a
mentation and as detailed in Table 3.

By switch marking-(Ma})

nformation shall be provided by marking on the switch itself.

By documentation-(Bo)

nformation,shall be provided by separate documentation, which may consist of-a-lg
cification\sheet, or a drawing, etc.

content of the documentation shall be made available to the appliance manufactun

end-yser’as appropriate in any suitable format.

nd/or

aflet;

er or

NOTE

NOTE

1 Where Marking/Documentation is indicated, the information can be provided by either marking or
documentation.

2 The format in which this information is presented is not within the scope of this standard.
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Table 3 — Switch information and loads placed in groups

IEC 61058-1:2016 RLV © |IEC 2016

Means of information

No Characteristic Subclause Common type Unique type
reference CT reference UT
(7.10.2) (7.10.1)
1 SWITCH IDENTIFICATION
1.1 Manufacturer's or responsible vendor’s 8.1 Marking Marking
identification mark (name or trade mark)
1.2 Switch identifier such as type reference 8.1 Marking Marking
2 SWITCH ENVIRONMENT/MOUNTING
2.1 Degree of protection provided for the switch 7.5 Documentation Documentation
when mounted according to documentation (IP
Code of IEC 60529) and
TE s . i JEC 60529 7.6
not-used.
2.2 Degree of protection against electric shock, from 7.7 Documentation Documentatfon
outside an appliance
2.3 Method of mounting and actuating the switch and | 7.1.7 Doeumentation | Documentation
method of providing earthing, if appropriate. and
The intended method(s) of mounting and the
intended orientation(s) shall be declared. 7177
The declared methods of mounting, together with
any earthing terminal, are deemed to be the
methods of earthing conductive parts unless
otherwise specified.
2.4 Pollution degree micro 7.8 Documentation | Documentat{on
2.5 Pollution degree macro 7.9 Documentation Documentatfon
3 TEMPERATURE
3.1 Ambient temperature limits if differentfrom 0 °C 7.3 Marking Documentatfon
to 55 °C
—mepee e b el bndle s sl s e el
s ifs : 0-°C to 55-°C
Ma be
4 ELECTRICAL LOAD/CONNECTION
4.1 Rated voltage or rated voltage range 6.1 Marking Documentation
4.2 Nature of supply if the switch is not intended for 71 Marking Documentatfon
both-AC and DC or if the rating is different for AC
and DC
4.3 Frequency or frequency range if different from 50 | 5.2.8 Marking Documentation
Hz or 50 Hz to b0 Hz
Eobsdest o e et d g
sotneto el oo o e e pedlodl oo nd
7 . ) ’ i
Lemeaos
rated current and rated peak surge currentand,
¢ h . ‘ iy
power)
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Means of information

No Characteristic Subclause | Common type Unique type
reference CT reference UT
(7.10.2) (7.10.1)
deta_ﬁs_ of the-apphance-to-be-controlled, ofothe
4.4 The rated current and the electrical load type 7.2 Marking Documentation
4.5 For switches for more than one circuit, the 7.16 and 5.2 | Marking / Documentation
current applicable to each circuit and to each if applicable Documentation
terminal. If these are different from each other,
then It shall be made clear to which circuit or
which terminal the information applies
4.6 Rated impulse withstand voltage 7.12 Documentation | Docdmentat{on
Note: not required when 4.7 is declared
4.7 Overvoltage category 7.13 Documértation Documentatfon
4.8 For-electronicswitehes; Duty-type and relevant 7.18 Doeumentation | Documentation
(ON/OFF-time)
4.9 Type and/or connection of switch 7.16 Documentation | Documentat{on
current-and the inrush current
factornotltessthan-0-6
locked rotor-and with-a power factor notless than
056
4.10 configuration of switching device 717 Documentation Documentatfon
5 TERMINALS/CONDUCTORS
5.1 All terminals shall be suitably idehtified, or their 8.1 Marking Marking
purpose self-evident, or the switch circuitry
visually apparent. For terminals intended for the
connection of supply conductors, the
identification may take the’form of a letter L, a
number or of an arrow
5.2 Terminals for thé connection of earthing 8.2 Marking Marking
conductors shallybe marked with the protective
earth symbol
the-use of a-special-purpose-tool
5.3 Thé method of connection and disconnection for 11.2.2 Documentation | Documentat{on
Screwless push-in terminals.
5.4 The type of conductor to be connected to the 7.20 Documentation | Documentation
terminal (solid or stranded)
5.5 The suitability of the terminal for connection of 7.20 Documentation Documentation
conductors indicated (maximum and minimum
conductor diameter).
5.6 The suitability of the terminal for two or more 7.20 Documentation | Documentation
conductors
5.7 The type of solder terminal mechanical 7.20 Documentation | Documentation
securement before soldering, iron, bath, etc.
5.8 For terminals with specific connection method, 7.20 Documentation Documentation
such as solder temperatures or process shall be
declared.

B
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Means of information

No Characteristic Subclause | Common type Unique type
reference CT reference UT
(7.10.2) (7.10.1)
prepared-supply-conductors
5.9 Terminals for prepared conductors indicate the 7.20 Documentation Documentation
method for preparing the conductors, (such as
solder dipped, crimp connector, etc).
5.10 For tabs with dimensions other than those 7.20 Documentation Documentation
according to IEC 61210, the appropriate female
connector (size, material, imsuration 11 applicaple,
etc.).
6 OPERATING CYCLES/SEQUENCE
6.1 Number of operating cycles 7.4 Marking Doecumentation
6.2 Operating sequence for switches with more than 13.5and 5 Documentation(')[“Bocumentat{on
one circuit, if significant.
For multi-circuit switches the operating sequence
of the pairs of contacts shall be declared if this is
of importance for the safety of the user. Contacts
which "make before break" or "break before
make" are examples.
6.3 Forces applied to end stops or full travel of 17.4 Documentation Documentatjon
actuating member (optional)
IEC 61058y
1-1
oD
MNEC 61058-
1-2
7 SIGNAL INDICATORS
71 Maximum power of tungsten filament signal 6.3 Marking Marking
lamps. The marking shall be visible when
replacing the lamp
7.2 Intended function or operation of\the signal 8.1 and Documentation | Documentat{on
indicator 12.2.5
8 CIRCUIT DISCONNECTION
8.1 Electronic disconnegtion 7.14.1 Marking Documentatjon
8.2 Micro disconnection 7.14.2 Marking Documentation
8.3 Full disconnection 7.14.3 Documentation | Documentat{on
8.4 Combination 7.14.4 Documentation Documentatfon
9 INSULATING MATERIALS
9.1 Tracking PTI or CTI 20.4 Documentation | Documentat{on
9.2 Level-of Glow-wire-test temperatures 7.11 Documentation Documentatjon
9.3 Type of coating for rigid printed board 7.15 Documentation Documentation
assemblies
10 COOLING CONDITION
10.1 Not requiring forced cooling 7.22 Documentation Documentation
10.2 Requiring cooling 7.22 Documentation | Documentation
10.3 Direction of air for forced cooling 7.22 Documentation | Documentation
10.4 Speed of air for forced cooling 7.22 Documentation | Documentation
10.5 Thermal resistance of heat sink 7.22 Documentation Documentation
10.6 Incoming temperature, density and other details 7.22 Documentation Documentation
of the air stream
11 PROTECTIVE DEVICE
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Means of information

making and breaking speed independent from the
speed of actuation

No Characteristic Subclause | Common type Unique type
reference CT reference UT
(7.10.2) (7.10.1)
1.1 Rated current/fusing characteristic/breaking 7.21 Marking Documentation
capacity of replaceable built-in protection
11.2 Type/function of non-replaceable built-in 7.21 Documentation | Documentation
protection
11.3 External protective device rated current, fusing 24.2 Documentation | Documentation
characteristic, breaking capacity
12 TEST CONDITIONS
121 Test condition for switches having a contact 7.19 Documentation Documentatfon

12.2 Special requirements for testing such as
minimum electric load as defined in 3.2.11,
thermal current (3.2.12)

Documentation

Déeumentat{on

o tbroeant

8.2 |When symbols are used, they shall be as follows (see note 1): Symbols

When symbols are used, they shall be in accordancexwith IEC 60417, IEC 60529| and

IEC 60617, examples include the following.

Amperes — current

Voltg — voltage

Wattp — power

Volt{Amperes — power of AC loads

Alterpating Current (single-phase)

pundtuation.

“AC”} "a.c.” or “ac” or symbol or combination of one set of characters and symbol, with or without

=

example

example

‘ |9

'K

2
% %\ 3 E T} 3 ¢ 2 Islsl<|»

Direct Current

punctuation.

“DC”, "d.c.” or “dc” or symbol or combination of one set of characters and symbol, with or without

example

===ncC

example

Symbol for tungsten filament lamp load

St anbele s et 0

Protective earth symbol{see-note-2}

B H-| Qs
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HROX
Hos
1P2X
et
Ht
HR5X
et
HBX0
TPX-
=4
BB
H
RXE
1PXE
Hrepeldendna e ntnele ol boppeee s b s e den o e o R
Arb] e f owi I
Hertt — Frequency of supply HZ
Numper of operating cycles See §.5
Symbol for micro disconnection n
Syrr_1 _)oI for the "OFF" position or the direction of actuation to the "OFF" circle C)
posifion-(a-cirele)
Syrr_1 _)oI for the _"ON" position or the direction of actuation tothe "ON" straight bar |
posifion-{a-straight-bar}
Elecjronic disconnection Greek epsilon g
Typd-ofload
Lresjietooe st e eteas N
/é,
Elepooenni e deadl -t
Tranpformer connection
[
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Load rating

8.3

General

8.3.1

the figure for the rated current preceding or being placed above that for the rated voltage and

separated from it by a line.
In cases where the switch is rated for more than one type of load as specified in 7.2, several

8-4 Information about rated current and rated voltage may be provided by using figures alone,
different current/ load type/voltage figures given by appropriate markings are permitted.

a—S
load
ro0aG-

\4

The rafed current for motorlobhd is

O CIrcuto 1o TC ootV oo aia 1o 1ot —1oad; tric 1T atC O Cuirr it 1o 11otot

Eor circntes tor racictivae load and ftor motor load

A2t

vmbol for thae natura of tha cunnly is nlaced hafore or after the current o

voltaage

nlacdd between round brackets and - immedigtelvy follows the rated current for resistin
pracgaoetweenrrounGorRcketsanGHmeaatery1onowstherateacurent+1or+est

24
The

R g

o3

250
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8.3.2 Substantially resistive load

For switches classified to operate substantially resistive load according to 7.2.1, the rated
current is marked first, followed by the rated voltage. The symbol for the nature of the supply
is placed after the voltage rating.

Resigtive current, voltage and nature of supply may be indicated as in the foIIowing@amples:

©

For qubstantially resistive loads, it is recommended to use V AC (instead of V =)

U

16 RA 250 V AC QDQ):\

Q
or 16/250 ~ o

\(</Q

or 16 A250V ~
S

or &QQ

25

Q

e (%)
8.3.3 Resistive load and motor load \ss\
For gwitches classified to operate resis load and motor load according to 7.2.2, the rated
currgnt for motor load is placed bet n round brackets and immediately follows the fated

currgnt for resistive load. The syn@ for the nature of the supply is placed before or aftgr the
currgnt and voltage ratings. N~

N
Curr¢nt, voltage and natulg)of supply may accordingly be indicated as in the follqwing

exanjples:
>

Q 16(3) A250V ~
A
Qéo or 16(3) /250 ~

NS

16(3)
o7

250~

or

8.3.4 Resistive load and capacitive load

For switches classified to operate resistive load and capacitive load according to 7.2.3, the
marking of the peak surge current is separated from the marking of the rated current for
resistive load by a stroke and follows immediately the rated current for resistive load. The
symbol for the nature of the supply is placed after the current and voltage ratings.

Resistive current, peak surge current, voltage and nature of supply may be indicated
accordingly as in the following examples:

2/8 A250V ~
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2/8
or -
250~

Figure 8,9 and 10 indicate the current time characteristics of capacitive loads.

8.3.5 Resistive load and tungsten filament lamp load

For switches classified to operate resistive load and tungsten filament lamp load according to
7.2.4, the marking shall be according to a) or b):

The [markimg i itenT by is Mot Tecommended for mTew designs.

a) Tlhe rated current for tungsten filament lamp load is placed after the symbol f; tun jsten
filament lamp and follows immediately the rated current for resistive load. T@ ymbpl for
the nature of the supply is placed after the current and voltage ratings. Q’\

Resigtive current, current for tungsten filament lamp load, voltage and nat\urxlé of supply| may
be indicated accordingly as in the following examples: <ch'
NO

6@1 A 250 V ~ C)%
&
or 6®1/250 ~¢, o

QO

6

&~

b) The peak surge current for tungsten filgﬁgnt lamp load is placed between square bragkets

or

and follows immediately the rated, nt for resistive load. The symbol for the natyre of
Lpply is placed after the current voltage ratings.

n

O
Resistive current, peak surge\gﬁ‘rrent, voltage and nature of supply may be indi¢ated
accofdingly as in the foIIowig{[n mples:

O@ 6[16] A 250 V ~
@)
Q~® or 6[16] /250 ~

5 oltel
\@ or

250~
8.3.6 Declared specific load

For switches classified to operate declared specific loads according to 7.2.5, the information
may be given by reference to drawings or to types, for example:

"Electric motor, drawing number ...... , parts list No. ....... , made by...... , or "5x80 W
fluorescent lamp load".

8.3.7 Inductive loads

For switches classified to operate inductive load according to 7.2.8, the marking shall be
according to method a) or b):
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The marking in item b) is not recommended for new designs.

2016

a) For circuits for inductive load according to 7.2.8, the rated current for inductive load is

b)

8.3

followed by the upper case letter “L” (indicating Inductance) followed by the letter “A”.
examples.

4LA 250 V ~

or 4L/ 250 ~

For inductive loads using the historical marking indication, the rated current for indi

See

ctive

Igad placed between double, pointed brackets. The symbol for the nature of the w
placed before or after the current and voltage ratings. See examples. Q},

Tlhe marking “b” is not recommended for new designs. '\(b

[[4 A]] 250 V ~ (19

.8 General Purpose loads Q),

For gwitches classified to operate General Purpose loads acco@qg to 7.2.10, the sy
“GP”[follows the Amp symbol. See example.

8.4
8.4

\<</

10 AGP 250 V ~ 6\

Temperature rating QQ

A Information about rated ambient tem Xture shall be provided by indicating
negafive (less than zero degrees Celsius) temnperature value preceding the letter "T'|,

highgr temperature value (greater than 55 c\{gfollowing the letter "T".

If nojlower temperature value is given&@e lower temperature value is 0 °C:

tempgrature ra

8.4

xO
2%@& (meaning —25 °C up to +85 °C)

KS)

° T85 (meaning 0 °C up to +85 °C))

s 0 °C up to 55 °C.

If nolinformation § gﬂ/en, for mechanical switches and electronic switches the rated am|

.2 @wﬂches only partially suitable for a rated ambient temperature higher than 1

(accq (%zr/@)to 7.3.3), the information shall be provided as follows:

Dly is

mbol

) the
the

bient

5°C

T 85/55 (meaning up to 85 °C for the switch body and up to 55 °C for the actuating member).

Examples:

8.5

25T85/55

or T65/55.

Operating cycles

Information about the rated operating cycles shall be provided in a scientific manner by using
symbol "E", indicating the exponent. For switches for 10 000 operating cycles according to

7.4

.4, this information is not necessary:
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Examples:

1E3 =1 000 25E3 =25 000 1E5 =100 000

8.6 Switches intended for use in Class Il equipment or appliances

The symbol [@ (symbol 5172 of IEC 60417) shall not be marked on the switch. This symbol
applies to equipment or an appliance, and not an individual switch.

8.7 Required marking

Reqyired marking on a switch shall preferably be on the body of the switch. It may, h‘s\vever,
be placed on non-detachable parts but not on screws, removable washers or r parts
which might be removed when connecting conductors and during installation the switch.
The marking for characteristics of any replaceable fuse incorporated in a Witch shdll be
placgd on the fuse-holder or in the proximity of the fuse. The characteristics}?&y be indi¢ated
by syymbols (see IEC 60127). N

q)/
For gwitches of small dimensions, the marking may be on different g@:es.

©

8.8 | Legibility and durability of marking QS)
The tequired marking shall be legible and durable. C‘)\\
Compliance with the requirements of 8.1 to 8.8 is @ked by inspection and by rubbinp the
markjng by hand as follows: \\

QO
The {est is made by rubbing the marking by d for 15 s with a piece of cotton cloth sdaked
with \water, and again for 15s with a pi of cotton cloth soaked with aliphatic sdlvent

hexape with a content of aromatics of ma@imum 0,1 % by volume, a kauributanol value qf 29,
an initial boiling point approximately Q@C a dry-point of approximately 69 °C and a dgnsity
of apjproximately 0,68 g/cm3. \O

Marking made by impressing Q{Oulding, laser or engraving is not subjected to this test.

@

Afterthis test, the mark@:shal/ be easily legible.

8.9 Switches&iﬁ)their own enclosure

For gwitches their own enclosure and not intended to be incorporated in an appIiTnce,
r

the "OFF" ion shall be clearly indicated. Switches with micro-disconnection or elecfronic
discqnne shall not be marked with the symbol "O" for the "OFF" position. For swijches
wherp marking of the switch position is impossible or leads to misunderstanding, for

example’ rocker switches or push-hutton switches with more than one hiased push-button, the
direction of actuation(s) shall be marked. For switches having more than one actuating
member, this marking shall indicate, for each of the actuating members, the effect achieved
by its operation.

For switches classified as unique type, 7.10.1, the OFF marking is to be according to the
manufacturer’s declaration.

For push-button switches with a single button, the OFF position is not required to be marked.

NOTE The symbol "O" is used only for full disconnection.
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9 Protection against electric shock

9.1

2016

Switches shall be constructed so that there is adequate protection against contact with
live parts in any position of use when the switch is mounted and operated as in normal use,
and after any detachable parts have been removed, except lamps with caps.

For switches for class Il appliances, this requirement applies also to contact with metal parts
separated from live parts by basic insulation only, or with basic insulation itself.

NOTE For the purpose of this standard, metal-sensing surfaces which are connected to live parts by means of
protective impedance (see 9.1.1) are considered to offer protection against electric shock.

Compliance is checked by inspection and by the following test:

a) The test is applied to those parts of the switch which are accessible when it isymounted in
ahy position in accordance with the manufacturer's documentation, withcany detachable
pRrts, except lamps with caps, removed;

h) the iointed test finaer—of—| 605209 o annlied without force in ever/ nossible-—nodition

b)the jointed test finger-of IEC 60529 is applied without force in-every possible position.
Oneninas nreventinag—the entrv of the finaer—are further tested btse~means of o stdaiaht

penings preventing the entry of the finger are further tested by means of a stiaight
whieintoc oot dncoror the cone dlmeonnlone oo the folaocltoal o coe ol 20 SOE00 )hish
id annlied with 9 force of 20 N If the yniointed-test finaer then\éntars the oneninag—thaé test
id-appltied-with-aforce-of 20-N—IF-the-unjointed-testfingerthen-cnters-the-opening—th¢-test
id renaeated with the iointed finaer-in -the analed nosition n alactrical contact indicalor is
id-repeated-with-the—jointed-fingerin-the-angled-position—~An-electrical-contact-indicaforis
uped-to-show-contact:

b) The insulating properties of lacquer, enamel, paper,(¢otton, oxide film on metal parts,
bepads and sealing compounds which soften in heat shall not be relied upon to give the

required protection against contact with live parts;

~N =

t¢ be in the angled position. It is fecommended to use a lamp for the indication of co

robe B according to IEC 61032 (IEC 608529:1989, Figure 1) jointed test finger is ap
ithout force in every possible positiors If Probe B is able to enter the opening, the f
repeated with an electrical contagb indicator to show contact, the test allows the f

t a voltage not less than 40 V-

robe 11 according to IEC: 623032 straight unjointed test finger is applied with 20 N of
any opening that prevents the entry of probe B.

est pin Probe 13 aécording to IEC 61032 is applied to openings in insulation mat
hd unearthed metal‘\parts without force in every possible position.

case of doubt\the tests are repeated under the conditions for the test of Clause 16.

plied
inger
inger
ntact

force

brials

It shall not be possible—with-either-the-standard-test-finger-or-the-test-pin to touch bare live

parts.

For switches which have any parts of double insulation construction, it shall not be possible to
touch with the-standard jointed test finger unearthed metal parts which are only separated
from live parts by basic insulation, or by the basic insulation itself.

9.1.1

Accessible metal parts which are needed for the operation of an-electronic switch (for
example, sensing surfaces) may be connected to live parts by means of a protective
impedance.

The protective impedance shall consist of resistors and/or capacitors and shall comply with
one of the following:
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a) At least two independent resistors of the same nominal value in series. The resistors shall

C

omply with the requirements given in 24 .4;

b) At least two independent capacitors in series, of the same value. The capacitors shall

C

omply with the requirements for class Y2 according to IEC 60384-14;

c) At least one resistor complying with 24.4 and one capacitor complying with the

requirements for class Y2 according to IEC 60384-14 in series.The impedance of the

resistor and capacitor should be approximately equal.

The removal of protective impedances, or their short-circuiting, shall be possible only by
destruction of the-electronic switch or by rendering the-electrenic switch obviously unusable.

The
betw

Com

9.1.2

rotective impedances shall be so designed and arranged that along their surfaces

and

ben their surfaces, the requirements according to Clause 20 are met.
bliance is checked by inspection and by the tests in 24.4.

If a cover or cover-plate or a fuse can be removed without the use' of"a tool or

instryction for use specifies that, for the purpose of maintenance, when'replacing the

cove
agaif

's—and or cover-plates fastened by means of a tool have to be removed, the prote
st contact with live parts shall be assured even after removal of(the cover or cover-g

If this requirement is achieved after a switch is built into(an appliance, the switch
not have to comply with this requirement.

f the
fuse,
ction |
late.

itself |

9.1.
mem
if acq

bliance is checked by applying—a=~test—pin Access Probe C according to Figy
b1032:1997, through the hole, applying up to 20 N of force. The pin shall not touc

An actuating member-shall be fixed adequately if the removal of the acty
er gives access to live-parts. An actuating member is considered to be fixed adequ

of a-¢pecial-purpose tooh

Com

bliance is checked by inspection, during the tests according to Clause 18 and by apf

thejginted testdinger probe B according to IEC-60529 61032 without force.

9.2
mem

For switches for appliances other than those of class Ill, accessible parts of actu

re 3
0 live

ating
ately

ess to live parts cah.be gained only by breaking or cutting or by dismantling with the aid

lying

ating

Pers shall be of one of the following types:

a) insulating material;

b) metal separated from basic insulated parts by supplementary insulation;

c) metal separated from live parts by double or reinforced insulation;
d) e' e eetle .e Sﬂi.te es!

d) metal separated from live parts by protective impedances.

Compliance for items a) to c¢) is checked by inspection, measurement and test as appropriate.

Compliance for item d) is checked as follows:

The measurements are carried out between either a single accessible metal part or any
combination of accessible metal parts and earth, through a non-inductive resistor of 2 kQ at
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rated voltage (and rated load in ON-state), in ON- and OFF-state, and/or at lowest and
highest setting value. During the measurements, each one of the resistors and all other
components, if any, in the protective impedance, are short-circuited one at a time.

The current-must shall not exceed, in any measurement, 0,7 mA (peak value) for AC up to
1 kHz or 2 mA for DC.

For frequencies above 1 kHz, the limit of 0,7 mA is multiplied by the value of the frequency in
kHz, but shall not exceed 70 mA.

9.3 Capacitors-shall not be connected to unearthed metal parts which are accessible when
. P P V

the qwitch is mounted in accordance with the manufacturer's declarations. Metal casipg of
capagitors shall be separated by supplementary insulation from accessible uneartfied metal
parts, when the switch is mounted in accordance with the manufacturer's declarations.

Compliance is checked by inspection and according to the requirements if)|Clauses 18 and
20.

10 Provision for earthing

10.1| Switches for class Il appliances shall have no provision/Aor earthing the switch or parts
thergof. Interconnections for maintaining the earthing circuit are permitted.

Compliance is checked by inspection.

10.2| Earthing terminals, earthing terminationsyand other earthing means shall ngt be
conngcted electrically to any neutral terminal.

Compliance is checked by inspection.

10.3| Accessible metal parts of switgches for class | appliances which may become live ip the
event of an insulation fault shall-have provision for earthing.

Compliance is checked by inspection.

10.3/1 Parts separated from live parts by double insulation or reinforced insulation| and
parts| screened fromJlive parts by metal parts connected to an earthing terminal, earthing
termination, or other earthing means are not regarded as likely to become live in the evgnt of
an ingulation fautt.

10.3)2 , Accessible metal parts of switches may be connected to earth through their fixing
means,provided that provision is made for clean metallic surfaces at the connection points.

10.4 The connection between an earthing terminal, earthing termination or other earthing
means and parts required to be connected thereto shall be of low resistance.

Compliance is checked by the following test:

a) a current of 1,5 times the rated current but not less than 25 A, derived from an AC source,
with a no-load voltage not exceeding 12 V, is passed between the earthing terminal,
earthing termination, or other earthing means, and each of the parts in turn;

b) the voltage drop between the earthing terminal, earthing termination, or other earthing
means, and each part connected thereto is measured when steady-state conditions have
been achieved and the resistance is calculated on the basis of the current and this voltage
drop.
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In no

case shall the resistance exceed 50 m«Q.

10.5 Earthing terminals of all types for unprepared conductors shall be of a size equal to, or
larger than that required for the corresponding current-carrying terminal. It shall not be
possible to loosen the clamping means without the aid of a tool, and they shall be adequately
locked against unintentional loosening.

Compliance is checked by inspection, by manual test and by the appropriate tests of

Clau

10.5.
provi
unint

10.5.
provi
may

10.6
provi
screy

Com

10.7
from

metal that is in contact with those parts.

10.8
corrg
plate

Com
of Cl

10.9
alum
betw

Com

4.4
AN

1 In general, the designs commonly used for terminals according to 11.4/and
de sufficient resilience to comply with the requirement for adequate locking ag
entional loosening.

2 If the switch is subjected to excessive vibration or temperature cycling, sp
sions, such as the use of an adequately resilient part (for example, a pressure p
be necessary if pillar terminals are used (See Figure 1).

Thread-cutting and thread-forming screws may be used,'te provide earthing conti
ded that it is not necessary to disturb the connection™in” normal use and at leas
Vs are used for each connection.

bliance is checked by inspection and during the(tests of 19.2.

All parts of an earthing terminal shall be_such that there is no risk of corrosion res
contact between those parts and theccopper of the earthing conductor, or any

The body of an earthing terminal shall be of brass or other metal no less resistg
sion, unless it is a part of the’enclosure, when any screws or nuts shall be of b
d steel complying with 19.3 vor other metal no less resistant to corrosion and rusting

bliance is checked by-inspection, in case of doubt, compliance is checked by the tg
huse 22.

If the body.of”an earthing terminal is part of a frame or enclosure of aluminiu
nium alloy; precautions shall be taken to avoid risk of corrosion resulting from co
pen copperand aluminium or its alloys.

bliance with the requirements of 10.7, 10.8 and 10.9 is checked by inspection a

11.2
ainst

ecial
ate),

nuity,

two

Liting

pther

nt to
rass,

sting

m or
ntact

nd in

case

5 of’doubt by analysis of the materials and their coatings or platings.

11 Terminals and terminations
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111

cond
giver
decls

Common requirements to terminals A

{1 General Qy

Termlinals shall enable a safe and reliable connection for the conductors de '}ﬂed undg

tions of the intended use. The evaluation and tests are done considerﬂ,g the wire
in Table 4 with respect to the resistive currents declared if no g'fhér wire size
red by the manufacturer.

r the
5izes
5 are
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Table 4 — Resistive current carried by the terminal and related
cross-sectional areas of terminals for unprepared conductors

Flexible conductors
Resistive current carried by the terminal
Cross-sectional areas
A mm?2 Terminal size
Over Up to and including Minimum Medium Maximum
- 3 - 0,5 0,75 0
3 6 0,5 0,75 1,0 0
© 10U U, 7o 1,0 1,9 1
10 16 1,0 1,5 2,5 2
16 25 1,5 2,5 4,0 43
25 32 2,5 4,0 6,0 54
32 40 4,0 6,0 10,0 65
40 63 6,0 10,0 16,0 76
Rgsistive current carried by the terminal Rigid conductors
Cross-sectional areas
A mm? Terminal size
Over Up to and including Minimum Medium Maximum
- 3 0,5 0,75 1,0 0
3 6 0,75 1,0 1,5 1
6 10 0 1,5 2,5 2
10 16 1,5 2,5 4,0 3
16 25 2,5 4,0 6,0 4
25 32 4,0 6,0 10,0 5
32 40 6,0 10,0 16,0 6
40 63 10,0 16,0 25,0 7
TIH
2ik;
Py
El4
Screws and ‘nuts for clamping the conductors shall not serve to fix any other part, althpugh
they mayeld the clamping part in place or prevent it from turning.
Clampirg—shael-bebetweenretal surfaces—exceptthatforterminalsintendedtebeusktd in
circuits carrying a current not exceeding 0,2 A, one of the surfaces may be non-metallic.

Compliance is checked by inspection.

11.1.2 Design of terminals

Terminals shall be designed so that a suitable conductor may be inserted into the aperture to
the designed depth without undue force and undue damage to the conductor and terminal.

Compliance is checked by inspection.
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11.1.3 Insulation

Terminals shall be designed so, that there is no reduction of the insulation strength when the
conductor is attached to the terminal as declared by the manufacturer.

Compliance is checked according to Clause 20 with the conductors connected as declared.

NOTE This can be done having the end of a conductor introduced into the hole visible or that the insertion of the
conductor is prevented by a stop if further insertion may reduce creepage distances and/or clearances or influence
the mechanism of the switch.

11.1.4 _ _Connection

A terlminal shall be designed so that a conductor cannot slip out while being co @ed or
whilg the switch is being operated as intended.
NO

Compliance is checked by TT1. (19

11.2| Fixing of terminals (,DQ),

Q

11.21 Terminals shall be fixed so, that they will not work loo8e~when the conducfor is

connected or disconnected. For example this can require that“the clamping meang are

tightg¢ned or loosened. Q/
N\

The intended removal of a conductor shall require an a%io@other than a pull at the condyctor.

This [requirement does not preclude floating teernals or terminals mounted on floating
elements, such as those used in some stack- y%switches. For terminals declared 7.20.14
(flat puick-connect termination) the tabs shall aNow the application and withdrawal of fgmale
conngctors without damage to the switch sq&\@s to impair compliance with this standard

Q

Compliance is checked by TT2. A\@

11.2)2 For terminals declareck’z.‘&.ﬂ% (push in) in combination with conductors dec|ared
unprépared (7.20.1): .\\Q

Compliance is checked@(inspection and 11.8.4.

11.3| Location an(gcpielding of terminals

11.31 Termi shall be located or shielded so that when wires are connected there fis no
redugtion of @ insulation strength of the terminals, live parts or to accessible metal partg.

11.3.2ggérminals suitable for the connection of flexible conductors (7.20.3) shall be lo¢ated

or shlielded so that there is no risk of cantact between live parts and accessible metal parks.

11.3.3 For switches for class Il appliances there shall be no risk of contact between live
parts and metal parts separated from accessible metal parts by supplementary insulation only.

Compliance is checked by inspection and for stranded wires by TT3 (strand escape test).

11.4 Terminals for interconnection of more than one conductors

Terminals intended to be used for the interconnection of more than one conductor (7.20.9)
shall be designed so that the combination of the most onerous sizes connected
simultaneously, does not result in a hazard.

Compliance is checked by inspection and TT4.
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11.5 Thermal stress

Terminals shall withstand thermal stress occurring in normal use. Terminals rated for less
than 20 mA are not subjected to this test.

Compliance is checked according to TEZ2 in Clause 17 of |IEC 610568-1-1:2016 or
IEC 61058-1-2:2016.

11.6 Test sequences

Depending on terminals allowing the connection of prepared or unprepared conductors, the
tests[are conducted according Table 5 in the Sequence with Increasing I [-number. A

Table 5 — Terminal test sequence Q‘
)
Refonnection Conductor | TT1 | TT2 | TT3 | TT4 Exa(mngt'eesxk?; tlvm;"a's
Screw 7. 20%/
possjble
u;g;)e;;ared X X X X Piercing 7
(7.24.11) (7.20.1).
Push |r('o7.20.13
Q 7.20.12,
possjble prepared ;\ﬁre cing 7.20.18,
X X - - ()
(7.29.11) (7.20.2) Q Pushin 7.20.13,
OQ Quick connect
not gossible unprepared X - - \\ : Solder 7.20.15
(7.24.10) (7.20.1). \\) Welding 7.20.16
. \4}
not gossible prepared - R\ - Fixed wires (7.20.17) and terminatigns
(7.24.10) (7.20.2) h$ in general
NOTE"1 “X” indicates the test is requirQ.\U
NOTE 2 Column descriptions and t\@codes:
TT1 |Conductor escape test. 0
TT2 |Terminal displacement test()\
TT3 |Strand escape test N
TT4 [Multiple conducto,r§O

N
1.7 Cond& escape test (TT1)

S

Condqu to be fitted are selected as declared by the manufacturer or of maximum cfoss-
sectip areas according to Table 4.

The conductor is inserted into the terminal over a length equal to the minimum distance
prescribed or, if no distance is prescribed, until an end-stop is reached or until the conductor
just projects from the far side of the terminal and in the position most likely to assist a strand
to escape.

The test is repeated with the terminal fitted with conductors as declared or of minimum cross-
sectional area according to Table 4.

For terminals declared suitable for prepared conductors (7.20.2) the declared type shall be
used.

For terminals declared suitable for rigid conductors (7.20.5), before insertion into the terminal,
the wires are straightened.
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For terminals declared suitable for stranded conductors (7.20.3 or 7.20.4), these are twisted
in one direction, so that a uniform twist of one complete turn in a length of approximately 2 cm
is obtained.

For terminals declared screw type terminals (7.20.12) these are tightened with the torque
according to Table 10.

For terminals declared suitable for the connection of two or more conductors (7.20.9), the test
is repeated with the terminal fitted with the declared numbers of conductors;

For terminals—declared for solder or |A/nlding terminals \/7_9/7_ 15 or 7. 20. 1R/\ orif the connection

is depigned so that a slip out is prevented by design, no test is necessary. Q
Q7
Compliance of test: ©
N
After| the test, the conductor shall not have escaped into or through the.@ap between the
clamping means and retaining device. Cb,'\ :
11.8| Terminal displacement test (TT2) @\Q
11.8/1 Connection test O
A cofpductor shall be connected and disconnected 10 timegq\sing the parameters of TT1,|if no
test according to 11.8.2 is required. <<
For terminals declared for only one time connecti%%lo. 10) this test is not required.
QO
Compliance of test: %)
)
After|the test, the terminal shall not hay@&%p/aced from its intended position.

Q\
11.82 Screw-type terminal  xO

For ferminals declared 7.20.%@ screw” additionally the following test is conducted on the
samg samples:

-

a) The screw-type t inal is fitted with a conductor of the smallest or declared cross-
sectional area s ied in Table 4, the terminal screw being tightened with a torque ¢qual

te that specified'in the appropriate column of Table 10.

b) Ifthe scre s a hexagonal head with a slot, the torque applied is equal to that spegified
i colu§ of Table 10.

c) The c@P uctor is subjected to a pull of the force as given in Table 6, the pull being applied

s

d) repeat a) to ¢) with the largest wire size.

jerks, for 1 min, in the direction of the axis of the conductor space.

For terminals declared suitable for the connection of two or more conductors (7.20.9), the
test is repeated with the terminal fitted with the declared number of conductors.

For terminals declared suitable for two or more conductors (7.20.9), the appropriate pull is
applied consecutively to each conductor.

During the test, the conductor shall not move noticeably in the terminal.

11.8.3 Flat quick-connect termination

For terminals declared 7.20.14 (flat quick-connect termination) compliance is checked by
applying the axial forces without jerks to the tab equal to those specified in IEC 61210:2010,
Table 6 (retention force). No significant displacement or damage shall occur.
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11.8.4 Push in terminals

For terminals declared 7.20.13 (push in) in combination with conductors declared unprepared
(7.20.1), the test procedure is:

Conductors to be fitted are selected as declared by the manufacturer or of maximum cross-
sectional areas according to Table 4.

Perform steps a) to f).

The test is repeated with the terminal fitted with conductors as declared or of minimum cross-
sectipnal area according to Table 4. A

Y
Step|a) — Insert the conductor into the terminal, either as far as possible or @gﬁ sd that
adequate connection is obvious. N
S
N+

q)/
Step|c) — Apply a pull force in opposite to direction of insertion a\%ecified in Table §; the
pull ip applied without jerks, for 1 min ©

Step|b) — Twist it through 90° in an axial direction.

Step|d) — Disconnect the conductor, use the designed dischgéct means other than a pull on
the cpnductor only. << @)

Steple) — Select a new conductor for each of the ne insertions indicated above.
N

Step|f) — At the 5th insertion, the conductor uséﬁa}or the 4th insertion is reused (the integntion
is thgt the conductor be used twice and grip at the same place on the conductor).

Q
N

Compliance of the test:

Durinyg the application of the pull, fhgconductor shall not come out of the terminal. After fhese

tests| neither the terminal nor{\l@%lamping means shall have worked loose.

Ta&e’ 6 — Pulling forces for screw-type terminals

ferminal size  J-\Jo 1 2 3 4 5 6 7

Pylling force (l\% -~ 35 40 50 60 80 90 100 1B5
&

11.9 St@ﬁ escape test (TT3)

The rh\ul:n‘inn from the end of a stranded conductor h;n/ing the minimum or declared cross-

sectional area specified in Table 4 is removed for a length of 8 mm. One strand of the flexible
conductor is separated and left free and the remainder are fully inserted into the terminal and
clamped.

For terminals declared suitable for unprepared stranded conductors 7.20.3 and 7.20.4 this
test is required.

Compliance of the test:

The free strand shall be bent without tearing the insulation back and without making sharp
bends in every possible direction.

The free strand of the flexible conductor shall not touch relevant parts mentioned in 11.3.
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The free strand of a flexible conductor connected to an earthing terminal shall not touch any
live part.

11.10 Multiple conductors (TT4)

Conductors to be fitted are selected as declared by the manufacturer or of maximum cross-
sectional areas according to Table 4.

For conductors classified 7.20.13, perform steps a) to ¢) of TT2 Clause 11.8.4.

For canductars classified 7.20. 12 perform steps a) toc) of TT?2 Clause 11 .82

Fort

is repeated with the terminal fitted with the declared number of conductors;

For ferminals declared suitable for two or more conductors (7.20.9), the appropriate p

appli
Com

Durin
tests

12 (

121

12.1.
insul
rega

Com

a) If
W
M
b) S
w

121,
redu
cons
posit

bd consecutively to each conductor.
bliance of the test:

g the application of the pull, the conductor shall not come,'eut of the terminal. After
neither the terminal nor the clamping means shall haveN\vorked loose.

Construction

Constructional requirements relating to-protection against electric shock

1 When double insulation is—employed used the design shall be such that the
btion and the supplementary insulation can be tested separately unless compliance
d to the properties of both insulations is provided in another way.

bliance is checked by inspection.

ith regard to the properties of both insulations cannot be obtained in another way
sulation is considered to be reinforced insulation.

pecially prepared-specimens, or specimens of the insulating parts, are considered
ays of providing“means of determining compliance.

erminals declared suitable for the connection of two or more conductors (7.209)Mh¢ test

ull is

hese

basic
with

the basic and the supptementary insulation cannot be tested separately, or if compliance

, the

2 Switches shall be designed so that creepage distances and clearances cann
ted, asvd result of wear, below the values specified in Clause 20. They sh
ructed"so that if any conductive part of the switch becomes loose and moves
ong it cannot get so disposed in normal use that creepage distances or clear

acCros

Compliance is checked by inspection, by measurement and by manual test.

For the purpose of this test:

nces

— itis not to be expected that two independent fixings will become loose at the same time;

— parts fixed by means of screws or nuts provided with locking washers are regarded as not
liable to become loose, provided that these screws or nuts are not required to be removed
during user maintenance or servicing;

— springs and spring parts are not regarded as being liable to become loose or fall out of
position if they do not do so during the tests of Clauses 18 and 19.
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12.1.3 Integrated conductors shall be rigid, fixed, or insulated so that in normal use
creepage distances and clearances-eannet shall not be reduced below the values specified in
Clause 20.

Sueh Insulation, if any, shall be such that it cannot be damaged during mounting or in normal
use.

Compliance is checked by inspection and by the tests of Clause 20.

If the insulation of a conductor is not at least electrically equivalent to that of cables and cords
com I.\,/ing with the npprnpriafn IEC otandard -—and or does not ﬁnmply with—the dielectric
strength test made between the conductor and metal foil wrapped around the insulatioen\ynder
the cpnditions specified in Clause 15, the conductor is considered to be a bare conductor

12 1 Eor electronic_switches with combinations of csemiconductor switechinos device and
1 —or—eecHoOHC—SWHERE S WHR—COMBHIatHoRAS—oOI—SEeMHCORGUCIO—SWHREARGYGeHee§aha
mecHani vitehina deviece hao on onne ad in ario a afe amicond a

a a A/ ooy ; oAta O a oRaHcto
switdhinag device hag be in ompliance—with-the reguiremen o Y di annection-or-m o

L1

1214 Full disconnection or micro-disconnection can [nly be achieved using a series
mechanical contact (without a parallel path or a paraflel path evaluated using the impulse
withgtand test).

12.1J5 Electronic disconnection is formed bysahy parallel components or path acrgss a
seriep contact, or when no mechanical contactiis provided in the switch.

12.2| Constructional requirements relating to safety during mounting and normal
operation of the switch

12.21 Covers, cover plates, removable actuators and the like providing safety shall be [fixed
in such a way that they cannof(be displaced or removed except by use of a tool. The fikings
for alcover or cover plate shallsnot serve to fix any other part except an actuating membety.

It shiall not be possibfe* to mount removable parts, for example cover PLATES befring
indicators or knobs;-sdch that indication of switch positions does not correspond with the
actual switch position.

12.22 Fixihg screws of covers or cover plates shall be captive.

The yuse of tight-fitting washers of cardboard or similar material is deemed to be adequate for
this purpose-

12.2.3 A switch shall not be damaged when its actuating member is removed as intended.

Compl:ance with the requ:rements of 12 2 1 12.2.2 and 12 2.3is checked by inspection-and
4 after

remov:ng the actuating member and by the tests of 18 3 and 18. 4

12.2.4 A pull-cord shall be insulated from live parts and designed such that it shall be
possible to fit or to replace it without removing parts causing live parts to become accessible.

Compliance is checked by inspection.
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5 If an illuminated indicator is incorporated in a switch, it shall provide the correct
indication as declared by the manufacturer.

Compliance is checked by connecting the switch to a voltage not deviating by more than
+10 % of the marked voltage for the lamp circuit or rating of the switch, whichever is
applicable.

12.3

12.3.

Constructional requirements relating to the mounting of switches and to the
attachment of cords

1 Switches shall be designed so that the methods of mounting in accordance with the

mant

12.3]
other
remo
requi

Com

a) S
d

facturer's declarations do not adversely affect compliance with this standard.

14+ These methods of mounting shall be such that the switch cannot rotate, g
wise displaced, and cannot be removed from an appliance without the aid ef-a tool.
val of a part, such as a key, is necessary during the normal use of the,switch, the
rements of Clauses 9, 15 and 20 shall be satisfied before and after such'femoval.

bliance is checked by inspection and by manual test.

witches fixed by a nut and a single bush concentric with”the actuating meang
eemed to comply with this requirement, provided that the\tightening and/or looseni

b)

requirement if the use of a tool is required before'the switch can be removed fron

12.3,
inser
shall

12.3.
be cl

13 Mechanism

e nut requires the use of a tool, and that the parts have adequate mechanical streng
n incorporated switch mounted by screwless fixing is deemed to comply with

pliance.

2 A conductor intended to be disconneésfed, shall indicate an obvious metho

require an operation, other than a pull*at the conductor.

3 Openings for the use of a todNintended to assist the insertion or disconnection
arly distinguishable from the, @pening for the conductor.

r be
f the
n the

are
ng of
yth.

this
n the

0 for

tion and disconnection of the conductof8. The intended disconnection of a conductor

shall

o H lo Ll 4 i | dlo ot Ll

" .
OWHCHC O otait DT GO UCTC U o0 tHat tHC o vy CUaCto Tatt CUTCtOTCOotT Oty +

nd_"OFE" nosition An_intermediate_b on nermissible
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Switches with series contacts shall comply with the following:

13.1

For DC switches with a voltage rating above 28 V dc in combination with a current
rating above 0,1 A the speed of contact making and breaking shall be sufficiently independent
of the speed of actuation.

Compliance is checked during the test TC10 according to Clause 17 of IEC 61058-1-1:2016 or
IEC 61058-1-2:2016.

13.2

A switch with an intermediate position shall not create an unintended operation.

Com
inter
discd

13.3
posit
only

Com
Switg
being

If ne
dete

appli

13.4
switc

bliance with the requirement is checked by the test in 15.3. With the actuator<y
mediate position, apply the withstand test voltage in Table 8 for declaréd My
nnection in 7.14 between the adjacent terminals associated with the disconmection.

When the actuating member is released, it shall take up automatically or stay i
on corresponding to that of the moving contacts, except that, for_switches which
bne rest position, the actuating member may take up its normal restposition.

bliance with the requirements of13-1—13-2-and 13.3 is checked by manual test
h being mounted according to the manufacturer's declarations and the actuating me
) actuated as in normal use.

ressary, the adequacy of the separation of the,¢antacts in an intermediate positi
mined by a dielectric strength test in accordance with 15.3, the test voltage |
ed between the relevant terminals, without removing any cover.

h and releasing the cord, the relevant parts of the mechanism are in a position

which they allow the immediate performance of the next movement in the cycle of actuati

Com

Cord|

appli
45° t

13.5
other
switg

Com

bliance is checked by inspection and by the following test.

Loperated switches shall“be actuated from any one position, to the next position, b
cation and removal of. a-steady pull not exceeding 45 N vertically downwards, or 70
D the vertical, with.the switch mounted as declared.

Multi-pole switeches shall make and break all related poles substantially together u
wise declared according to—6-2—of Table 3 “Operating sequence”. For switches
hed neutral, the neutral may make before and break after the others.

bliancé is checked by inspection and, if necessary, by test.

h the
e of

h the
have

. the
imber

on is
being

A cord-operated switch (pull cord) shall be constructed so that, after actuating the

from
bN.

y the
N at

hless
with

14 Protection against ingress of solid foreign objects, ingress of-dust; water
and humid conditions

141

Protection against ingress of solid foreign objects

Switches shall provide the declared degree of protection as in 13.3 of IEC 60529:1989,
against solid foreign objects when mounted and used as declared.

Compliance is checked by the appropriate test specified in IEC 60529.

Detachable parts are removed. A switch which relies on mounting in, or on, an appliance for
the declared degree of protection against solid foreign objects shall be suitably mounted in, or



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

- 86 - IEC 61058-1:2016 RLV © IEC

2016

on, a closed box to simulate the appliance, and the tests shall be performed using this
simulated assembly.

For numerals 5 and 6, the test is carried out according to category 2 with the specimen in the
most unfavourable position considering the manufacturer's declarations continued for a period
of 8 h. During the 8 h period, the specimen under test shall be alternatively loaded for 1 h with
the maximum rated current and 1 h without current.

For the test for first characteristic numeral 5, the switch is deemed to comply if

— all actions function as declared;

~

f

o =

|
~

f

e temperature rise at the terminals does not exceed 55 K when tested in accx&o
ith Clause 16, with the exception that the temperature-rise test at the termina/Q_‘ﬁ_s/ce
Ut at rated current and at an ambient temperature of 25 °C + 10 °C;

e dielectric strength requirement of 15.3 applies with the exception tha@'ﬁe speci
re not subjected to the humidity treatment before the application of therlﬁst voltage
st voltage shall be 75 % of the corresponding test voltage specified i§V5.3;

ere is no evidence that transient fault between live parts ancb@yqpth metal, accedq
etal parts, or actuating members has occurred. N

he test for first characteristic numeral 6, the protection iséysfactory if no deposit of

g\\

servable inside the switch at the end of the test.

ance
rried

mens
The

sible

dust

h) The switches are nlaced -in-—a- sﬂoiﬁnn of normal-use inside the test chamber Detachable

o—eSWHEHAeSare—pracea—+h Vvuluv o0 a—USeHAStaete1tesSteAane = etachadte
nhrte aro romoved A switbh' which relies on mounting—in—or-on—an-—annliance f tha
ppiits—arfe—+removea—r uvu\Sy WrHeH—reHesS—oR—mouRtRg—+H,—O0—0—aRapprianlce— tHe
dbclared dearee - of nrotdeotibn -aaainstinaress of dust shall he syitablv mounted-in—orlbn 2
gperarea-aegree-orprotectionagatisStHAGreSS o aust-SAanPDe-StHaoyHHottea+-oph—3a
closed—bo fa [ a ha npliapnece Nno he O h he nerformead ng th;s

O a—>oo o tHa appPHa —afa 3 O 2 O a—4 g

sim ad ambL A
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14.2 Protection against ingress of water

Switches shall provide the declared degree of protection against ingress of water when
mounted and used as declared.

Compliance is checked by the appropriate tests specified in IEC 60529 with the switch placed
in any position of normal use. Switches are allowed to stand at 25 °C + 10 °C for 24 h before
being subjected to the following test.

The test is then carried out according to IEC 60529 as follows:

b)
c)

d)

e)

f)

9)

X1 switches as described in 14.2.1 with the drain holes open;

X2 switches as described in 14.2.2 with the drain holes open;

X3 switches as described in 14.2.3 with the drain holes closed,;
X4 switches as described in 14.2.4 with the drain holes closed,;
X5 switches as described in 14.2.5 with the drain holes closed,;
X6 switches as described in 14.2.6 with the drain holes closed,;
X7 switches as described in 14.2.7 with the drain holes closed;
X8 switches as described in 14.2.8 with the drain holes clgsed;

X9 switches as described in 14.2.9 with the drain holes‘\Cldsed.

he switch shall not be electrically loaded during these tests. The water temperature
t differ from that of the switch by moredhan 5 K.

etachable parts are removed.

witches incorporating separate gaskets, screwed glands, membranes or other s¢g
eans, manufactured from rubber or thermoplastic materials are aged in a heating ca
ith an atmosphere having the composition and pressure of the ambient air and vent
natural circulation.

witches—without—T-ratirg declared 7.3.1 are kept in the cabinet at a temperatu

a temperature ©ofyT + 30 °C for 240 h. If the switch is declared according to 7.3.3
“I'” equals the lower of the two values following the letter T in 8.4.2. Switches with g
membranes are fitted and connected with conductors as specified in Clause 11. G
e tightenied-with a torque as specified in Table 11. Fixing screws for enclosure
tightened.with a torque as specified in Table 10.

Immediately after ageing, the parts are taken out of the cabinet and left at 25 °C + 1

test
vhich
e 20.

shall

aling
binet
ated

re of

°C + 2 °C, and switches—with-—T-rating declared 7.3.2 and 7.3.3 are kept in the cabinet

, the
ands
ands
5 are

0 °C,

alveiding direct daylight, for at least 16 h.

A switch which relies on mounting in, or on, an appliance for the declared degree of
protection against harmful ingress of water shall be suitably mounted in, or on, a closed
box to simulate the appliance, and the tests shall be performed using this simulated

assembly.

For the tests of second characteristic numerals 3 and 4, preferably the hand-held spray

nozzle specified in IEC 60529 shall be used.

14.3 Protection against humid conditions

All switches shall be-proef protected against humid conditions which may occur in normal use.

Compliance is checked by the humidity treatment described in this subclause, followed
immediately by the tests of 15.2 and 15.3. Cable inlet openings, if any, and drain-holes are
left open. If a drain-hole is provided for a water-tight switch, it is opened.
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a) Before being placed in the humidity cabinet, the specimens are brought to a temperature
between tand t + 4 °C (where t is the steady state temperature of the humidity chamber).

b) Detachable parts are removed and subjected, if necessary, to the humidity treatment with
the main part.

c) The humidity treatment is carried out in a humidity cabinet containing air maintained within
#+1 5 °C of any convenient value (t) between 20 °C and 30 °C, with a relative humidity
between above 91 %-and-96%. The specimens are kept in the cabinet for a minimum of

a -~ After removing the specimens frQny the
chbinet, the testing of 15.2 and 15.3 shall be completed within 2 h under_ambient
cpnditions.

The $witch shall not show any damage such as to impair compliance with this standard.

NOTEH In most cases, the specimens may be brought to the specified temperature by keg¢ping
them| at this temperature for at least 4 h before the humidity treatment.

NOTEl2 In order to achieve the specified conditions within the cabingt, it is necessary to efsure
consjant circulation of the air and, in general, to use a cabinet which is thermally insulatef.

15 Inhsulation resistance and dielectric strength

15.1| General requirements

The insulation resistance and the dielectric strength of switches shall be adequate.

Compliance is checked by the tests of 15:2 and 15.3, these tests being made immed|ately
after|the test of 14.3.

The test voltage according to Table(8 is applied in the case of:

berational Functional insulation: between the different poles of a switch. For the pufjpose
f the test, all the parts 6f gach pole are connected together;

asic insulation: between all live parts connected together and a metal foil covering the
iter accessible surface of the basic insulation and accessible metal parts in contact with
e basic insulatiofr;

I
SO0 m OO0

buble insulation: between all live parts connected together and a metal foil coverinfg the
ter, normally not accessible surface of basic insulation and non-accessible metal parts;
hd following this: between two metal foils covering separately the inner, normally not
ccessible surface of supplementary insulation and connected to non-accessible metal
hits,, and the outer, accessible surface of supplementary insulation and connect¢d to

HN ol fa:
CUTOSOIVIT TITC LAl Jdito,

DT OV O Q

— reinforced insulation: between all live parts connected together and a metal foil covering
the outer accessible surface of reinforced insulation and accessible metal parts.

— contacts: between the open contacts of each pole of a switch.

The foils are not pressed into openings but are pushed into corners and the like by means of
the-standard jointed test finger (test probe B according to IEC 61032).

In cases where basic insulation and supplementary insulation cannot be tested separately,
the insulation provided is subjected to the test voltages specified for reinforced insulation.
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For-electronic—switches; The tests are not carried out across protective impedances and poles |
interconnected by components.

15.2 Measurement of insulation resistance ‘

The insulation resistance is measured with a DC voltage of approximately 500 V applied, the
measurement being made 60 s after application of the voltage.

The insulation resistance shall not be less than specified in Table 7.

NOTE Materials such as ceramic or porcelain are considered to have adequate insulation resistance and are not
subjedted to the insulation resistance tests.

Table 7 — Minimum insulation resistance

Insulation resistance
Insulation to be tested
MQ
Functional 2
Basic 2
Supplementary 5
Reinforced 7

15.3| Insulation test voltage

The Insulation is subjected to a voltage of substantially sine-wave form, having a frequericy of
50 Hi or 60 Hz. The test voltage shall be raised uniformly from-0-\/ a value not greater|than
the rpted voltage to the value specified in Table 8 within not more than 5 s and held af that
valug for-6 60 s.

No flashover or breakdown shall oceur. Glow discharges without drop in voltagd are
neglécted.
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Table 8 — Dielectric strength
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Test voltage (r.m.s.)"
Insulation or rated voltage u rated voltage rated voltage rated voltage
. X ottage up | ,phove 50 V up to above 130 V up above 250 V up
disconnection to be to and including . B . . . h
tested? 50 V and including to and including to and including
130 V 250V 440 480 V
\Y \Y \% \%
Functional insulation® 500 1300 1500 1500
Basic insulation®) 500 1300 1500 1500
Supplementary insulation?) - 1300 1 500 1 500
Reinforced insulation®) %) 500 2 600 3000 3 000
Acrops electronic 100 400 500 100
discgdnnection
Acrops micro- disconnection 100 400 500 700
Acrops full disconnection 500 1300 1 500 1500
NOTE 1 Up to 50 V: Not intended to be connected direct to the mains and not expected to be subject¢d to

temporary overvoltagesas defined in IEC-60364-4-442 61140.

NOTE 2 Over 50 V: The values are based on IEC-60364-4-442 61140.

—  For functional, basic and supplementary insulation, and for full disconnectign, the values are calculated|with
he formula: Uy + 1 200 V and rounded.

For micro and electronic disconnection, the values are calculated” with the formula: Uy + 250 V| and
unded.

—

are
are
lis—at

R The overcurrent relay shall not trip when the output current is less than 100 mA. Care is taken that the
r.m.s. value of the test voltage is measured within £3 %.

Special components which might render-the test impractical such as discharge lamps, coils, windings, or
capacitors are disconnected at one polej-or bridged, as appropriate to the insulation being tested. Where
this is not practical on the specimens to be used for the test of Clauses 16 and 17 in IEC 610%$8-1-
1:2016 or IEC 61058-1-2:2016, the.test of 15.3 shall be carried out on additional specimens. These|may
be special specimens with thesdppropriate components omitted.

3) An example is the insulation\between poles (see definition 3.1.4).

4) For the test of basic; SUPPLEMENTARY and REINFORCED INSULATION, all LIVE PARTS| are
connected together.and care is taken to ensure that all moving parts are in the most onerous positiof.
5 For SWITCHES-incorporating REINFORCED INSULATION as well as DOUBLE INSULATION, care is

taken that the voltage applied to the REINFORCED INSULATION does not overstress the basic or the
supplementary.parts of the DOUBLE INSULATION.

16 Teaﬁng

16.1 General requirements

Switches shall be constructed so that they do not attain excessive temperatures in normal
use. The materials used shall be such that the performance of the switches is not adversely
affected by operation in normal use at the-maximum-rated-current-or-declared-thermal-current
and rated temperature of the switch.

The procedure to conduct the compliance test is described in 16.4.

16.2 Contacts and terminals

46214 The material and design of the contacts and terminals shall be such that the
operation and performance of the switch is not adversely affected by their oxidation or other
deterioration.
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Maximum-temperature
Hlermeleonditions Slbaesmal
Parts Subclauses conditions
G G
135225} 145(225)H

115 (200} 426 (200}

110.4200)-1) '@gggpa
426(225)1) %Qvas%ﬂ

100-(475)H N 175

e}
90475+ (O 175
135 r\Q 185
% 2_2_5
p N 290
H—The valuesin parentheses-apply-ifthe-material-is-ih-contact-with MZS..MQ. partshotsubmittedto-electridal
Shroophe
16.3/1 Switch parts other than the contacts and\terminals, in normal use, shall not attain
tempjeratures which impair the performance or eration of the switch or create a hazgrd to
the user.

Compliance is checked by Clauses 17 6@$21

16.3)2 Insulation for conductors\@owded with the switch shall be rated not less thap the

relevgnt maximum temperaturgéﬂng of the switch.
Compliance is checked/verified on data provided by switch manufacturer.

16.4| Heating testQO

a)

b)

c)

d)

N

Unlegs declarz@ferwise, the test is carried out on 3 specimens mounted as declared by the
mamvfactureo

don %rs of an approximate length of 1 m, are fitted to the terminals or leads,
Sectional area shall be as declared or specified in Table 4 “medium”.

Q
—

The

NOTE In case of doubt, the cross-sectional area of the conductor is measured to verify that the marked

value is the measured value declared or given in Table 4.

Connected conductors when provided are joined to conductors in item a) per the

manufacturer’s instructions.

Screw terminals and/or nuts are tightened with a torque equal to two-thirds (2/3) o
appropriate column of Table 10 (see Figures 2 and 6).

f the

Heating cabinets for testing switches shall be without forced convection or a draught free
condition. A cabinet with forced convection may be used, provided the test specimens are

not affected by the forced convection.

The temperature of the air in the heating cabinet is measured as near as possible to the
center of the space occupied by the specimens and at a distance not closer than 50 mm to

the specimen.
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f) Switches declared as 7.3.2 or 7.3.3, are placed in a heating cabinet and the temperature
is raised to the maximum T-rating of the switch. The temperature of the cabinet is
maintained at T +5°Cor T+ 5 % (T +0,05 T), whichever is greater.

g) Partially suitable rated switches declared as 7.3.3, with accessible parts (after the switch
is mounted as declared) rated 0 to 55 °C, shall be exposed to a temperature not higher
than 55 °C. The internal switch enclosure with a T rating is tested as described for “all
parts”.

h) The temperature of mounting surfaces of the test equipment shall be between T and
20 °C.

i) The specimens are subjected to 20 operating cycles with no current flowing. The actuating
nfember s Ieft in the most unfavourable "ON™ position. IT there are more "ON" posilions,
then the verification shall be realized at the most unfavourable one. Actuating m% rs of
bjased switches are fixed in the declared "ON" position. Q~

ulti-way switches are loaded as specified in 5.3 resulting in the maximum hé.@‘ing.

J)
k) Switches designed for DC only or AC and DC voltage where no polarityiS-given, the¢ test
erformed with DC voltage shall be performed in both polarities an&\an average Yalue

hlculated.

bt operate. Small unintended variations of the switch st&b for example revefsible
hriation of phase angle, are disregarded.

y convenient AC or DC voltage may be used for the tc;\?&rcwt as far as the result |s not
fected.

e load is adjusted to allow the maximum rated@ofvent. Resistive loads are used uhless
declared specifically.

the switch is provided with compone/;%s)\generat/ng heat in addition to the |heat
gkenerated by the contacts, these have to perated in the most unfavourable mode|(e.g.
sgmiconducting devices)

M
S
p
c
I) During the test, the switch state shall not change. Fuses and otl)@)rotect/ve devices|shall
n
v
A
a

e ON period is maintained with test current until a constant temperature &t the
tgrminals is attained. A temperatute“is considered to be constant when three succefsive
re¢adings taken at intervals of %ﬁ@m indicate no change greater than + 2 °C. For a cycling
Iqad, after 1 h, the maximu perature of the cycle is measured.

ermocouples shall m@}&e the temperature of the surfaces of the switch indi¢ated
below. Temperatures shall be determined by means of fine wire thermocouples or pther
ehuivalent means, hosen and positioned that they do have the minimum effect op the
tamperature of th@f under test.

q)

meagured. Th n-metallic surfaces likely to attain the highest temperature are meagured
withqut disgs} bling the switch.

O
@urance

During the tes%;gg emperatures necessary to perform the ball pressure test of 21.1 are fo be

17
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— there-is-no-evidence-that-any ansien 4 between tive na and-earth-meta acced

me D o inag-membe h a -,’

Refe

Refe

NOTE|

18 Mechanical strength (\}‘

18.1

N
fence IEC 61058-1-1 for mechanical swit%“{\&sting

fence IEC 61058-1-2 for electronic s&%n testing.
)
i 3
Refer to Figure 16.
xO

<

General require@nts

ve adequate mechanlcal strength—er—be—sueh—that—adwaa%e—p#e%eehen—ag

en to withstand a minimum le

The specimen may be used for more than 1 test, if cumulative stress as a result of sequential
testing is avoided. When a specimen is damaged a new specimen shall be used for the next
test.

18.2

Impact
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°C+ 10 °C.

°C are tested at 25

Switches rated equal to or above 0

Switches rated below 0 °C are cooled to the minimum rated temperature T +0/-5 °C for 2 h

prior to testing.

The impact is delivered using the spring hammer test apparatus of IEC 60068-2-75. The

for foot operated switches the impact is equal to

04 Nm,

El

+0

5Nm

;

impact is equal to 0
1,0 Nm # 0,05 Nm.

One specimen is mounted in the test plate of Figure 11. Remove the mounting device and
specimen from the cold cabinet, when required. Immediately apply 3 blows, in a direction

perpendicular to the switch.
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Compliance is checked by inspection and in case of doubt by Clause 9.

18.3 Pull

18.3.1 Cord-operated switches are submitted to an additional pull test as follows.

The switch is mounted as declared by the manufacturer, and the pull-cord is subjected to a
force, applied without jerks, first for 60 s in the normal direction, and then for 60 s in a
direction 45° maximum from the normal direction. The minimum values of the pull force shall
be as specified in Table 9 or three times the values of the normal operating force if that is
greater.

Table 9 — Minimum values of pull force

Force
RATED CURRENT N
Normal direction 45°from normal direction
A
and including 4 50 25
4 100 50

The $ample shall not be damaged in a waytthat reduces the electrical safety.
Combpliance is checked by inspectiopy
18.3J2 Pull (switches othertkian cord operated switches).

One [specimen is used {Qktesting, only parts accessible after mounting are tested. Testing is
completed at 25 °C £({0 C.

A pull force shat/Noe applied for 60 s to try to pull off the actuating member.

The pull tovbe applied is-normatly 15 N, but if the actuating member is intended to be pulled in
normalwuse, the force is increased to 30 N.
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The sample shall not be damaged in a way that reduces the electrical safety.

Compliance is checked by inspection.

18.4

Push

A push force of 30 N, using a switch not subjected to the pull force, shall be applied for 60 s
to try to push the actuating members in.

The sample shall not be damaged in a way that reduces the electrical safety.

Com

19 $crews, current-carrying parts and connections

19.1

Electrical connections shall be designed so that contact pressure is~hot transmitted thr

insul
suita
comg

The

the t¢mperature range applicable to the switch.

This
used
20m

Com

19.2

19.2.
mech

19.2.
Such

19.2,
using
supp

bliance is checked by inspection.

General requirements for electrical connections

bting material other than ceramic, pure mica or other material-with characteristics nd
ble, unless there is visual evidence of sufficient resiliency in the metallic par
ensate for any possible shrinkage or distortion of the insulating material.

Suitability of the material is considered in respect to the stability of the dimensions

requirement is not applicable to connections\internal to a switch where the connect
for lamps for indicating purposes and where the current in this circuit is equal or 4
A.

bliance is checked by inspection.

Screwed connections

1 Screwed connections;not tested in Clause 11, electrical or other, shall withstan
anical stresses occurring in normal use.

2 Screws trapsmitting contact pressure shall be in engagement with a metal th
screws shall.not be of metal which is soft or liable to creep, such as zinc or alumini

thread=forming tapping screws or thread-cutting tapping screws, only if the screw
ied, together with the piece in which they are intended to be inserted. In addition, th

ough
less
ts to

vithin

on is
elow

d the

read.
m.

3 Mechahical connections to be used during installation of switches may be made

5 are
read-

cuttin

g\tapping screws intended to be used during installation shall be captive with

the

relev

ant part of the switch.

19.2.4 Thread-forming (metal sheet) screws shall not be used for the connection of current-
carrying parts, unless they clamp these parts directly in contact with each other and are
provided with a suitable means of locking. Thread-cutting (self-tapping) screws shall not be
used for the electrical connection of current-carrying parts, unless they generate a full metric
ISO thread or a thread of equivalent effectiveness. Such screws shall not, however, be used if
they are likely to be operated by the user or installer, unless the thread is formed by a
swaging action.
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For screws and nuts which are likely to be operated while the switches are being mounted
and connected, compliance is checked by the following test.

The screws or nuts are tightened and loosened:

5
Nuts

10 times for screws in engagement with a thread of insulating material;

times in all other cases.

concentric with the button or-delly lever are tightened and loosened five times. If either

thred
1,8 N

d is of insulating material, the torque is 0,8 Nm. If the threads are of metal, the torq

3
D
~

ue is

®
)

«Q
=
N
D~ 4

3

T~
oD

4

3

& 4

S

5 &
®

D

)

g
()

O

Scre
span
colurn

The

Colu
protr

Colu

Colu

Colu
tighte

Colu

ws and nuts are tightened and loosened by means”of a suitable test screwdriv
her. The torque applied when tightening being equal to that specified in the approf
hn of Table 10, if not otherwise specified.

conductor is moved each time the screw or nut is loosened.

mn | applies to screws without heads—fthe—serew—when-tightened,—does which d

mn Il applies to other screws which are tightened by means of a screwdriver.

bned by mieans other than a screwdriver.

scre |1vdriver.

ide from the hole when they at€ tightened and to other screws which cannd
tighténed by means of a screwdriverwith a blade wider than the diameter of the screw.

mn Il applies to nuts of mantle terminals with cap nuts which are tightened by means
screwdriver.

mn 1V applies to screws and nuts, other than nuts of mantle terminals, which

mn, V japplies to nuts of mantle terminals which are tightened by means other th

er or
riate

of a

are

an

Where a screw has a hexagonal head with a slot and the values in columns Ill and IV are
different, the test is made twice, first applying to the hexagonal head the torque specified in
column 1V, and then, on another set of specimens, applying the torque specified in column Il
by means of a screwdriver. If the values in columns Ill and |V are the same, only the test with

the s

crewdriver is made.

During the test, terminals shall not work loose and there shall be no damage, such as
breakage of screws or damage to the head slots, threads, washers or stirrups that could

impa

ir the further use of the screwed connection.

For mantle terminals, the specified nominal diameter is that of the slotted stud (see Figure 5).
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The shape of the blade of the test screwdriver-must shall suit the head of the screw to be
tested. The screws and nuts shall not be tightened in jerks.

NOTE Screws or nuts which are likely to be operated while the switches are being mounted and connected
include terminal screws or nuts, screws for fixing covers, etc.

Table 10 — Torque values

Nominal diameter of thread Torque
mm Nm
Over Up to and including | 1 1 v Vv
= +7 oF = 62 62 =
7 22 015 - 93 93 —
_ 1,6 0,05 - 0,1 0,1 =
1,6 2,0 0,10 - 0,2 02 .
2P 2.0 2,8 0,2 - 0,4 04 -
D8 3,0 0,25 - 0,5 0,5 .
3,0 3,2 0,3 - 0,6 0,6 -
3,2 3,6 0,4 0;8 0,8 .
3,6 4,1 0,7 1,2 1,2 1,2 1,p
4,1 4,7 0,8 1,2 1,8 1,8 1.8
4,7 5,3 0,8 1,4 2,0 2,0 2,p
5,3 6 - 1,8 2,5 3,0 3.p
6 8 - 2,5 3,5 6,0 4,p
8 10 - 3,5 4,0 10,0 6,p
10 12 = 4,0 - - 8,p
12 15 - 5,0 - - 10|0
19.2/5 Switches having screwed-glands are submitted to the following test.
Screwed glands are fitted with a cylindrical metal rod having a diameter equal to the nearest
wholp—number—below «integer value less than the internal diameter of the packing, in |
millimetres. The glands are then tightened by means of a suitable spanner, the tgrque
specified in Table 11_being applied to the spanner for 60 s.
Table 11 — Torque values for screwed glands
Diameter of the test rod Torque
mm Nm
Over Up to and including Metal glands Glands of insulating
material
_ 14 6,25 3,75
14 20 7,5 5,0
20 - 10,0 7,5

After the test neither the glands nor the enclosure of the specimen shall show any damage
within the meaning of this standard.

19.2.6 Correct introduction of the screws which are operated during mounting or connection
of the switch into the screw holes or nuts shall be ensured.
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The requirement of correct introduction is met if introduction of the screw in a slanting manner
is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the
female thread or by the use of a screw with the leading thread removed.

Compliance is checked by inspection and by manual test.

19.2.7 Screws which make a mechanical connection between different parts of the switch
shall be locked against loosening if the connection carries current. Rivets used for current-
carrying connections shall be secured against loosening if these connections are subject to
torsion in normal use.

Compliance is checked by inspection and by manual test.

Sprirjg washers may provide-satisfactery adequate locking. For rivets, a non-ciraular shapk or
an appropriate notch may be sufficient.

Sealing compound which softens in heat provides-satisfactery adequate locking only for gcrew
conngctions not being subject to torsion in normal use.

19.2/8 Screws and nuts for clamping the conductors shall_have a metric 1SO standard
thredd or a thread comparable in pitch and mechanical strength.

Compliance is checked by inspection and by the tests of 19)2.

Provicionally Sl BA and IN—threads arae condidéred to he comparable in nitehl and
Provisionally,—S—BA—and—UNthreads—areconsideredtobecomparable pitchl-and
19.3| Current-carrying parts

Current-carrying parts and parts in an~earthing path shall-be—ofa—metal-having—ynder
condftions—oceurring—in—the—switch have adequate mechanical strength and resistang¢e to

corrg

sion.

YT
(]
P
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20.1

Switg
coati
mech
occu
measq

Clea
asse

NOTE|

Com
asse

bliance is checked by inspection, in case of doubt, c@mpliance is checked by the tg
buse 22.

Llearances, creepage distances, solid.insulation and coatings of rigid
)rinted board assemblies

General requirements

ngs of rigid printed board“assemblies are adequate to withstand the elec
anical and thermal stresse$ taking into account the environmental influences that
- during the anticipated\life of the switch. Creepage distances and clearances
ured as shown in Annex A.

ances, creepage’ distances, solid insulation and coatings of rigid printed K
mblies shall comply with the relevant subclauses 20.2 to 20.6.

The requitements and tests are based on IEC 60664-1 and IEC 60664-3.

blignce” is checked with detachable parts removed and movable parts which ca

hes shall be constructed so that the clearances, creepage distances, solid insulation and

rical,
may
are

oard

n be

mbled in different orientations placed in the most unfavourable position.

Distances through slots or openings in surfaces of insulating material are measured to a metal
foil in contact with the surface. The foil is pushed into comers and the like by means of the
jointed test finger of IEC 61032 Probe B (IEC 60529:1989, Figure 1), but is not pressed into

open

ings.

A force is applied to bare conductors and accessible surfaces in order to attempt to reduce
clearances and creepage when making the measurement.

The force is:

- 2

N for bare conductors;

— 30 N for accessible surfaces.
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The force is applied by means of a straight unjointed test finger Probe 11 of IEC 61032 the
same dimensions as the jointed test finger Probe B of I|IEC 61032 (Figure 1 of
IEC 60529:1989).

When applied to openings as specified in 9.1, the distance through insulation between live
parts and the metal foil shall not be reduced below the values specified.

NOTE 1 Movable parts are for example hexagonal nuts, the position of which cannot be controlled throughout an
assembly.

NOTE 2 A flow chart for the dimensioning of clearances is given in Annex B.

NOTE|3 A creepage distance cannot be less than the associated clearance.
20.2| Clearances
20.21 General

The ¢learances shall be dimensioned to withstand the rated impulse voltage declared by the
manufacturer according to 7.12 considering the rated voltage and the oVgfvoltage category as
giver) in annex E and the applicable pollution degree declared by the~tmanufacturer according
to 7.8 and 7.9.

etachable narts are removed-and movable narts whiec ocan e accambled in different
etachadore—patSare—+emovea—ahramovaore—pPaitS, WRHICH—GCaR—oe aAsSSemdrea—-A—aHHprent
NDTE 1 Movable tha nosition of which cannot be controlled throdahout
Movab the sthoh—orwhieh-cannoto rtroHeathrogghout

arts are for example hexagonal nuts
S HOF aHRPHe+ 2GORAHRS;

20.2.2 Clearances for basic insulation

The clearances for basic insulation shall not be less than the values given in Table 12.

However, smaller clearances, except those values marked in Table 12 with note 5, may be
used if the switch meets the impulse withstand voltage test of Annex G but only if the parts
are rigid or located by mouldings, or if the construction is such that there is no likelihood of
the distances being reduced by distortion, or by movement of the parts during mounting,
connection and normal use.

Compliance is checked by measurement and, if necessary, by the test of Annex G. For
production where Annex G was used to show compliance, routine testing shall be conducted
in accordance with Annex K.
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20.2.3 Clearances for functional insulation

The clearances for functional insulation shall not be less than the values specified for basic
insulation in 20.2.2.

Compliance is checked by measurement and, if necessary, by the-test requirements of Annex
G. For production where Annex G was used to show compliance, routine testing shall be
conducted in accordance with Annex K.

20.2.4 Clearances for supplementary insulation

The [clearances for supplementary insulation shall not be less than the values givén in
Table 12.

Compliance is checked by measurement.

Table 12 — Minimum clearances for basic insulation

Ratkd impulse withstand voltage?) Minimum clearances in air ir;eT‘iellui)rr;;egl)'es up-to 2 000 m above sea-
kV Pollution degree 1 Pollution degree 2 Pollution degrde 3
0,33 0,01 0,294 0,89
0,50 0,04 0,24) %) 0,8%
0,80 0,10 0,24)%) 0,8%
1,5 0,5 0,5 0,8%
2,5 1,5 1,5 1,5
4,0 3 3 3
6% 55 5,5 5,5

2)

Glearances for altitudes above 2 000 m(sea-level shall be multiplied by the altitude correction f
jrecified in Annex H.
h

is voltage is:
- for functional insulation: the maximum impulse voltage expected to occur across the clearance;

- for basic insulation directly;exposed to or significantly influenced by transient overvoltage from the
voltage mains: the rated impulse withstand voltage of the switch

- for other basic insulation: the highest impulse voltage that can occur in the circuit.

=]

etails for pollution“degree are given in Annex F.

-

or printed wiring\material, the values for pollution degree 1 apply, except that the value shall not be
an 0,04 mm.,

—

Minimum-+clearance values based on experience rather than on fundamental data.

4,0 kV.

hctor

low-

less

tage

4:1is voltage is only applicable when determining reinforced insulation for a-rated impulse withstand vo

The values for clearances on rigid printed boards do not apply under the provision that the requirements of

Clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

NOTE The values given in Table 12 are equal to IEC 60664-1 and are not increased because only minimal
reduction of clearances, for example, due to mechanical abrasion during the lifetime of the switch, is expected
and because of the, in general, small overall dimension of switches for appliances.

20.2.5 Clearances for reinforced insulation

The clearances for reinforced insulation shall be not less than the values specified for basic
insulation in 20.2.2 but using the next higher step for the rated impulse withstand voltage in
Table 12. Smaller clearances than those specified in Table 12 are not allowed.

Compliance is checked by measurement.
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Clearances for disconnection
1 Electronic disconnection

earances are specified for electronic disconnection.

20.3.2 Micro-disconnection

2016

Clearances between terminals and terminations shall fulfil the requirement for functional
insulation according to 20.2.3.

No clgarances are specifiedforthe distance across the contacts:

For 3
other
or gr

\AL

witches with a rated impulse withstand voltage less than 1,5 kV, clearancés-bet
current-carrying parts which are separated by the action of the switch shalbbbe eq
eater than the actual value of the distance between the relevant contacts.—Fhey

howd
Switd
carryf

NOTE
Claus

20.3.

The
spec

In sw
SWitG
of th
dista

20.4
20.4.
The

normal use taking ipfeaccount the pollution degree as declared by the manufag

acco

Fort

var hao at laget 0 5
Vver—oeat1east

mm for switchas with 3 rated imniulece withestand voltaae of
o Rt FSWHeReSWHR—a1atea SEe—WH RGO ge—of

LLRRY ~AS L o

hes with a rated impulse withstand voltage of 1,5 kV the clearance ,of the other cy
ing parts which are separated by action of the switch shall be at I€ast 0,5 mm.

The values for clearances on rigid printed boards do not apply under the\provision that the requiremg
b 23 are fulfilled and that the overcurrent protection provides full disconnegtion.

3 Full disconnection

clearances for full disconnection shall not be less. than the values for basic insul
fied in 20.2.2, except that smaller values than those given in Table 12 are not allows

itches where clearances in any one pole ‘between parts separated by the action @
h is provided by two or more breaks in.sefies, the separation is considered to be th¢g
b distances of the breaks. Each break“shall be not less than one-third of the presc
hce.

Creepage distances
1 General

creepage distancesishall be dimensioned for the voltage which is expected to ocd

rding to 7.8 and-7%9 and the material group.

nts of

ation
d.

f the
sum
ribed

ur in
turer
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The relationship between material group and Proof Tracking Index (PTI) values is as follo

600 < PTI
400 < PTIl <600
175 <PTIl <400

Material group |
Material group 11
Material group Illa

WS:

Mateyial group I111b 100 <PTI <175

These PTI values are obtained in accordance with the proof tracking test of Annex C.

NOTE|1 Attention is drawn to the fact that certain IEC 60335-2 parts require @ minimum PTIl o €Tt value of

NOTE|2 For glass, ceramics and other inorganic materials which do not track, creepage~distances need
greatdr than their associated CLEARANCE.

CTI (Comparative tracking index) may be substituted for PTI in Clause 20. If a CTI of 1
greafer is needed, and the data is not available, the material grodg)can be established W

P50.

hot be

V5 or
ith a

test flor proof tracking index (PTI) as detailed in IEC 60112.

20.42 Creepage distances for basic insulation

The [creepage distances for basic insulation shall\not be less than the values given in
Tablg¢ 13

Compliance is checked by measurement.

Table 13 — Minimum creepage distances for basic insulation

voltage.
Details for pollution degrees are given in Annex F.

Concerning SELV, the last paragraph of 9.1 should be considered.

Creepage distance in millimetres ®#)
Rated voltage I I
Pollution degree 2 Pollution degree 3
.m.s.? .
Zgg:’;:::‘ Material group Material group
Vv | 1 Ia/lllb | 1 Iafillb
50° 0.2 0,6 0,9 1,2 1,5 1,7 149
125 0,3 0,8 1,1 1,5 1,9 2,1 244
250 0,6 1,3 1,8 2,5 3,2 3,6 40
320 0,75 1,6 2,2 3,2 4 4,5 9
400 1,0 2,0 2,8 4,0 5,0 5,6 63
566 43 255 376 576 673 4 850
28 This voltage is the voltage rationalized through Table 3a and Table 3b of IEC 60664-1 based on the rated

20.4.3 Creepage distances for functional insulation

The creepage distances for functional insulation shall not be less than the values given in

Table 14.



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

-120 - IEC 61058-1:2016 RLV © IEC 2016
Compliance is checked by measurement.

Table 14 — Minimum creepage distances for functional insulation

Working Printed board
voltage assemblies Pollution degree 2) 6)
rms. 1) Pollution degree
13) 24) 13) 2 3
Material group Material group
1 1] 1115) | 1l 115)
mm mm mm mm mm mm mm mm mm
0 0,025 0,04 0,08 0,4 0,4 0,4 0,95 0,95 0,95
1R.5 0,025 0,04 0,09 0,42 0,42 0,42 1,0 150 ,0
6 0,025 0,04 0,1 0,45 0,45 0,45 1,05 1,05 1,05
4] 0,025 0,04 0,11 0,48 0,48 0,48 1.4 1,1 1
P5 0,025 0,04 0,125 0,5 0,5 0,5 1,2 1,2 2
B2 0,025 0,04 0,14 0,53 0,53 0,53 1,25 1,25 1125
L0 0,025 0,04 0,16 0,56 0,8 11 1,3 1,3 3
b0 0,025 0,04 0,18 0,6 0,85 1,2 1,4 1,6 ,8
53 0,04 0,063 0,2 0,63 09 1,25 1,5 1,7 ,9
B0 0,063 0,1 0,22 0,67 0y95 1,3 1,6 1,8 20
100 0,1 0,16 0,25 0,74 1 1,4 1,7 1,9 21
125 0,16 0,25 0,28 0,75 1,05 1,5 1,8 2,0 22
160 0,25 0,4 0,32 0,8 1,1 1,6 1,9 2,1 24
200 0,4 0,63 0,42 1 1,4 2 2,0 2,2 25
250 0,56 1 0,56 1,25 1,8 2,5 2,5 2,8 2
320 0,75 1,6 0,75 1,6 2,2 3,2 3,2 3,6 4,0
400 1 2 1 2 2,8 4 4,0 4,5 5,0
500 1,3 2,5 1,3 2,5 3,6 5 5,0 5,6 4,3
g30 1,8 3,2 1,8 3,2 4,5 6,3 6,3 7.1 8
800 24 4 2,4 4 5,6 8 8 9 0
1p00 3,2 5 3,2 5 7.1 10 10 11 1R,5
1) Ipterpolation for intermediate values is allowed.
2) [Detailsfor pollution degrees are given in annex F.
3) Materiargroups 1, 1T, Ttaand 1o,
4) Material group I, Il, llla.
5) Material groups lll includes llla, and IlIb.
6) The values for creepage distances on rigid printed boards do not apply under the provision that the
requirements of Clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.4.4 Creepage distances for supplementary insulation

The creepage distances for supplementary insulation shall not be less than the values
specified for basic insulation in 20.4.2.

Compliance is checked by measurement.
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20.4.5 Creepage distances for reinforced insulation

The creepage distances for reinforced insulation shall not be less than double the values
specified for basic insulation in 20.4.2.

Compliance is checked by measurement.

20.4.6 Creepage distances for disconnection

The creepage distances for disconnection shall not be less than the values specified for
functional insulation in 20.4.3.

Compliance is checked by measurement.

NOTE|1 For conductive pollution, see Annex F, last paragraph.

NOTE|2 The values for creepage distances on rigid PRINTED BOARDS do not apply under the provision tHat the
requirements of Clause 23 are fulfilled and that the overcurrent protection provides full disconrection

20.5| Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical strgsses
as well as thermal and environmental influences which may ogcur during the anticipated ljfe of
the switch.

Compliance is checked during the tests of Clauses 14,15, 16 and 17 in IEC 61058-1-1]2016
or IEIC 61058-1-2:2016.

The fistance through accessible supplementary.solid insulation shall have a minimum yalue
of 0,8 mm.

The dlistances through accessible reinfarced solid insulation shall have the following minimum
valugs:

— fqr rated impulse withstand valtage equal to or less 1500V: 0,8 mm;
— fqr rated impulse withstand\voltage equal to or larger 2 500 V: 1,5 mm.

NOTE| 1 The values take inte consideration the possibility of cracks as a single fault occurring in thg solid
insulafion. The values corresponding to basic insulation are taken from Table 12, considering pollution degreg 3.

NOTE| 2 No minimum thickness is specified for functional, basic, inaccessible supplementary and inaccgssible
reinfofced insulations

Compliance. s checked by inspection and by measurement.

NOTE|3< An abrasion test for accessible insulation is under consideration.

20.6 Coatings of rigid printed board assemblies
20.6.1 General

Coatings of rigid printed board assemblies shall provide protection against pollution and/or
insulation depending on the type 1 or type 2 coating used.

NOTE Explanations for type 1 and type 2 coating are given in Annex I.
20.6.2 Type 1 coating

The insulation distances of a rigid printed board assembly with type 1 coating, as declared by
the manufacturer, shall comply with the highest value for pollution degree 1 of the clearances
given in Table 12 and of the creepage distances given in Table 14. Details for the measuring
of the insulation DISTANCE of a coated printed board are given in Annex J.
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Compliance is checked by measurement and for the type 1 coating by the relevant tests of
Clause 6 of IEC 60664-3:2003 with the test levels or conditions as given in Table 15.

Test

specimens can be

— standard test specimens as specified in 5.1 and 5.2 of IEC 60664-3:2003, or
— any representative rigid printed board assemblies as specified in 5.3 of IEC 60664-3:2003

Table 15 — Test levels and conditions

IEC 60664-3:2003 subclause Test levels and conditions
6.6.1 Cold storage -25°C
6.6.3 Rapid change of temperature Degree of severity 2 (=25 °C to 125 °C)
6.7 Electromigration Not applicable
6.8.4 Partial discharge Not applicable
20.6.3 Type 2 coating

A ridid printed board assembly with type 2 coating as declared by the manufacturer |shall

comg

Com

bliance for the type 2 coating is checked “by the relevant test of Clause

ly with the requirements for solid insulation as specified in 20.5. No clearanceg and
creepage distances are specified between conductors ofy printed boards under the coating.

6 of

IEC 60664-3:2003 with the test levels or conditions as given in Table 15 and thel| test
spec

mens as specified in 20.6.2.
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NOTE| The definition fc@ll parts is given in IEC 60695-4.

2112 Comp > is checked with new samples using the ball pressure test accordi
IEC $0695- t the temperatures using either the (A) heating test results or (B) calcu
temperatu

The

{1 Parts of non-metallic material shall be resistan{?o eat.

fire hazard ('O'\

O
Resistance to heat \Q/

requirement applies to the following: \\Q
ctuators integral with the actuating mean S\

ritical parts when deteriorated by heat’,\‘@ll result in a reduction of the declared degr
Fotection against electrical shock.

\
esistant to heat requirement dg‘énot apply to the following:
b\

mall parts (when not critic
. ; NN
pcorative trims, and ()
ctuators which areg\f integral with the actuating means

ce of

ng to
lated

b can

76&!@ test results method can be used only when stable steady state temperature

be achieved. Switches that do not achieve a stable steady state temperature shall use the
calculated temperature method.

21.1.

3 Heating test results A

a) The test temperature is 20 °C +2° C plus the value of the maximum temperature
measured during the heating test of Clause 16 or as declared, or at 75 °C +2 °C
whichever is the highest:

1) for parts which are accessible when the switch is mounted as declared, and the
deterioration of which may result in the switch becoming unsafe (e.g. reduction in the
declared degree of protection, or reduction of creepage and clearances below those

values required according to Clause 20).
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b) The test temperature is T plus 20° C +2 °C with a minimum value of 125 °C or the
maximum temperature recorded during the heating test of Clause 16 if this would lead to

a higher temperature:

1) for parts which are in contact with, maintain or retain in position electrical connections
including those parts which maintain an electrical connection under spring force, for
example a connection within the switch maintained in position by a spring in
association with a non-metallic part, the deterioration of which could cause
overheating;

2) for parts which are in contact with or support heat-sources (for example, heat sinks);
where “T” is the rated maximum temperature of the switch.

21.14 Calculated temperatures B A
Y
a) T or 75 °C whichever is the highest. <&

1) for parts which are accessible when the switch is mounted as de&ggd, and the
deterioration of which may result in the switch becoming unsafe (e.% duction in the
declared degree of protection, or reduction of creepage and cleargnces below fhose
values required according to Clause 20). Q.)Cb,

b) T +70°Cor 125 °C whichever is the highest. \Q

including those parts which maintain an electrical ¢
example a connection within the switch maintaj
association with a non-metallic part, the detf
overheating;

2) for parts which are in contact with or supp %at-souroes (for example, heat s
where “T” is the rated maximum temperat@ of the switch.

valug of the switch.

Insulption external to the switch (such as nqe\Qetachable conductors) shall be minimum
R

Q

Coil yindings shall be minimum the T:@%e of the switch.

xO

The $witch conductive materiqli.\)&fe evaluated during testing according to Clause 17.
N

N

21.2| Resistance to abnorg)al heat

Partq of non-metallic @%rial shall be resistant to abnormal heat.

This resistanc@%ﬁnormal heat requirement does not apply to the following:

small p @where no reduction of the declared degree of protection against electric
wlill r@ﬁfrom deterioration by abnormal heat;

1) for parts which are in contact with, maintain or retain in ;o jon electrical connedtions

tion under spring force, for
in position by a sprifg in
oration of which could dause

nks);

the T

hock

dptorative trims;

actuators which are not integral with the actuating means.

NOTE The definition for small parts is given in IEC 60695-4 .

In cases where it is neither practical nor possible to carry out the tests on a complete switch,
e.g. when the switch is of an inconvenient shape, then the test is carried out using a
specimen of the material from which the relevant part is manufactured. The size of the
specimen shall be a minimum of 25 mm x 25 mm and having a thickness equal to the
minimum thickness as measured for the relevant part.

Compliance is checked with one new sample using the glow wire test of IEC 60695-2-11 at
the declared glow wire temperature:
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a) the declared glow wire temperature for parts which are in contact with, maintain or retain
in position electrical connections including those parts which maintain an electrical
connection under spring force, for example a connection within the switch maintained in
position by a spring in association with a non-metallic part, the deterioration of which
could cause overheating at the declared glow wire temperature;

b) 6

50 °C for all other parts.

The test specimen is considered to have passed the glow-wire test if flames or glowing of the
test specimen extinguish within 30 s after removal of the glow wire and there is no ignition of
the layer of wrapping tissue.

If thegre is no flame or ignition, this shall be reported.

22

Ferrqus parts, the rusting of which might impair safety, shall be adequately protected ag

rusti
Com

All g
agen
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With
contd
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temp

Trac
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test
withg

23 Abnormal operation and fault conditions for-electronic switches

esistance to rusting

g.
bliance is checked by the following test.

rease is removed from the parts to be tested, by immetsion in an appropriate cle
¢ for 10 min. The parts are then immersed for 10 min.in a 10 % solution of ammag
ide in water at a temperature of 25 °C + 10 °C.

but drying, but after shaking off any drops,. the parts are placed for 10 min in 3
ining air saturated—with—meisture at a temperature of 25 °C + 10 °C with a re
ity above 91 %. After the parts have been dried for 10 min in a heating cabinef|
erature of 100 °C + 5 °C, their surfaces&hall show no signs of rust.

bs of rust on sharp edges and any<yellowish film removable by rubbing are ignored
helical springs and the like, and" for inaccessible parts exposed to abrasion, a lay
be may provide sufficient protection against rusting. Such parts are only subjected t
f there is doubt about the geffectiveness of the grease film, and the test is then
ut previous removal of the*grease.
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Reference IEC 61058-1-1 for mechanical switch testing.
Reference IEC 61058-1-2 for electronic switch testing.
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24 Components for switches

241 General requirements

Components which, if they fail, may cause risk of electric shock or fire (for example, SELV
transformers, protective impedances, fuses, capacitors which may cause a shock hazard, and
capacitors for electromagnetic interference suppression) shall comply either with the
requirements of this standard or with the relevant IEC component standard as far as they
reasonably apply.

If components are marked with their operating characteristics, the conditions under which they
are used in the-eleetrenic switch shall be in accordance with these markings, unless a spgcific
exception is made in this standard.

The testing of components which have to comply with other standards is, in geheral, cgrried
out separately, according to the relevant standard as follows.

If thg component is marked and used in accordance with its marking, the number of samples
is that required by the relevant standard.

Whefe no IEC standard exists or when the component has not been tested in accordancqg with
a relevant IEC standard, or is used not in accordancelwith its specified ratings| the
component is tested under the conditions occurring in the-etectronic switch.

Components incorporated in the—electronic switchiaré subjected to all the tests of this
standard as a component of the-electronic switch.

NOTE| Compliance with the IEC standard for the relevapt component does not necessarily ensure compliande with
the refjuirements of this standard.

24.2| Protective devices
24.21 General

Protgctive devices shall be .in";accordance with the relevant IEC publications and/of the
additjonal requirements specified in the following subclauses:

— 2§.2.2 fuses;

24.2.3 cut-outs;

— 2#.2.7 protective devices which only decrease the current;
2

1.2.8 fusing resistors.

24.22 Fuses

—H-any—shal-comphyw 0 breaking
capacity of at least 1 500 A unless any fault current through the fuse is limited to the breaking
capacity of the fuse.

24.2.3 Cut-outs

Cut-outs shall have adequate making and breaking capacity, be selected for the appropriate
number of operations and be in compliance with the requirements and test specifications in
the following subclauses:

— 24.2.4 non-resettable cut-outs;

— 24.2.5 resettable, non-self-resetting cut-outs;

— 24.2.6 self-resetting cut-outs.
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Compliance is checked by subjecting three specimens to the tests according to the following
general test specification and the additional tests specified for the relevant type.

If the cut-out in the—eleetronic switch is subjected to a reference temperature outside the
range 0 °C to 35 °C or 55 °C (according to 7.3.2 or 7.3.3), the samples are tested at this
reference temperature.

During the test, the other conditions shall be similar to those occurring in the—electronic
switch.

Durirg the fncf, no-sustained nrr-ing shall occur.

After|the test, the specimens shall show no damage impairing their further use or the_safety of
the-glectronic switch.

The |switching frequency of the cut-out may be increased above the .noermal switghing
frequency inherent to the-electreric switch, provided that no greater risk of failure of the cut-
out ig induced.

If it Is not possible to test the cut-out separately, it will be necéssary to submit additional
specimens of the-electronic switch in which the cut-out is used.

24.2/4 Non-resettable cut-outs

Non-resettable cut-outs shall be thermal links in aceordance with IEC 60691 or bi-mgtallic
single operation devices (SOD) according to IEC 60730-2-9.

Compliance is checked by the tests according@o 24.2.3.

After| the test, the supply shall be cut:-out and the temperature shall neither exceei the
maximum temperatures specified by the manufacturer-er-the—values—intable—13 for abngrmal
condftions.

24.2/5 Resettable, non-self-resetting cut-outs

Resdttable, non-self-resetting cut-outs shall be in accordance with |IEC 60730-1| and
appropriate parts of IE€60730-2.

Compliance is checked by the tests according to 24.2.3 and the following additional tests

Resdttable, rion-self-resetting cut-outs in the load circuit of the-electronic switch are tested at
1,1 times the rated voltage of the-eleetronie switch and with loads as specified below.

The cut-outs are reset after each operation and thus caused to operate 10 times successively.

Cut-outs in-eleetronic switches for incandescent lamps are tested in a non-inductive circuit
and are loaded with the conventional fusing current of the protecting fuse;

Cut-outs in-electronic switches for speed control circuits are subjected to two series of 10
operations.

In the first series, the cut-out under test closes a circuit through which a current of 9 In
(cos @ = 0,8 +0,05) passes, this current being interrupted by means of an auxiliary switch
50 ms to 100 ms after each closure.
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In the second series, the circuit through which a current of 6 In (cos-&- ¢ = 0,6 #+ 0,05) passes
is closed by an auxiliary switch and opened by the cut-out under test.

Cut-outs for other types of load are tested with the opening and closing current declared by
the manufacturer.

NOTE 1 The values 6 I, and 9 / are provisional.

NOTE 2 "I " is the rated current of the-electrenic switch. If the—electronic switch has a rated load instead of a
rated current, I, is calculated under the assumption that cos— ¢ of the motor load is 0,6.

24.2.6  Self-resetting cut-outs

Self-resetting cut-outs shall be in compliance with IEC 60730 series.

Compliance is checked by the tests according to 24.2.3 and the following additional tests

Self-tesetting cut-outs in the load circuit of the-eleetronic switch are tested at 1,1 timefg the
rated voltage of the-efectronie switch and with loads as specified below;

Cut-quts in—electronic switches for incandescent lamps are op€rated automatically fof 200
cyclds in a non-inductive circuit and are loaded with the relevant conventional fusing cyrrent
of the protecting fuse.

NOTE| Cut-outs in-electronie switches for other types of load are teSted as declared by the manufacturer.
24.2]7 Protective devices which only decrease the current (for example PTC resistors)

Protgctive devices which only decrease the curfent shall be of a thermistor type accordipg to
Anngx J in IEC 60730-1:2013 or PTC-S thermistors according to IEC 60738-1.

Compliance is checked by the tests according to 24.2.3 and the following additional tests

For RTC-S thermistors, the powerdissipation of which exceeds 15 W for the rated zero-power
resisfance at an ambient temperature of 25 °C, the encapsulation or tubing shall comply with
the flammability category— ¥+ V-1 or better according to IEC-60#07 60695-11-10| and
IEC $0695-11-20.

Compliance with the-flammability criteria is checked according to IEC-60707 60695-11-1( and
IEC $0695-11-20.

24.28 Fusing resistors

Fusing ,resistors shall have adequate breaking capacity and shall not cause emission of
flamgs.6r'burning particles during rupture under fault conditions.

In case of doubt, the test is repeated on a new sample of the same resistor. If again the
resistor interrupts in the same way it is accepted as a fusing resistor for protection against the
relevant fault condition.

24.3 Capacitors

Capacitors

— which may cause a shock or fire hazard or—and—capaciters—for—electromagnetic
e
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— which have a current > 0,5 A through their terminals

shall comply with the requirements of IEC 60384-14-and-shal-be-inaccordance-with-table 27.

Whehp determining the current through the terminals of the capacitor a user replac€abfe fuses
shalll be short-circuited. For other protective devices, the resistive element is ta-be replaced
by an equivalent impedance, such as 2 2 or equivalent.

The ¢apacitor class shall comply with Table 16 or as declared (7.23). The x0ltage rating o¢f the
capagitor shall be at least equal to the rating of the switch.

Table 16 — Minimum requirements for capacitors

Types of capacitors (according to IEC 60384-14)
425-V<-U, <250 V130 V< U <48pV
Application of capacitors -
U, <425 130V Without With overcurfent
overcurrent X )
i 1) protection
protection
Between live conductor (L or N) and earth (PE) Y4 Y2 Y2
Between live conductors (L and N or L1 and
L2)
without impedance in series X2 X2 X2
with impedance in series which, by,short-
ircuiting of the capacitor, limits the current
0 a value
« of 0,5 A and higher X3 X2 X3
* below 0,5 A No special No special No specia
requirement requirement requiremert
") Husing resistor (built-in or external).

24.4| Resistors

Resistors for protective impedances according to 9.1.1 and resistors the short-circuiting or
disconnecting of which would cause an infringement of the requirements for operation under
fault conditions (see Clause 23) shall have an adequately stable resistance value under
overload and shall comply with the requirements of 14.1 of IEC 60065:2014.
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25 EMC requirements

25.1 General

Mechanical switches without electronic circuits are considered not to be affected by
electromagnetic disturbances and therefore, no immunity tests are necessary.

Mechanical switches without electronic circuits are considered not to generate continuous
electromagnetic disturbances and therefore no emissions tests are necessary.

resulf of these tests can be affected by t

he incorporation of the switch in the appliance.

Test$ in Clause 25 may however, be carried out on such switches if requestéd by the
mandyfacturer.

Elecfronic switches for appliances shall fulfil the requirements for immunity and emigsion
wher| used in accordance with the manufacturer's specification.

applipable comply with the requirements for immunity and emission-ef as evaluated in the end

EIec]Eonic switches intended to be built in or incorporated inCan appliance—shall Wwhen
proddict.

Compliance is checked with the electronic switch incorparated or integrated in the appliarjce.

NOTElL Electronic—switches-intended-to-be buit-inorincorper
NoH+E—E SWwHehesHtenaea—to—obebuhttR—orthcorpafat

D
P
D

o
5

P
5

D
D

]

)

o

o

<

+HEe-GHoHH

q

25.2]1 General

Electronic switches shall be designed so that the switch state (on or off) and/or setting value
is protected against electromagnetic interference.

For the following tests the electronic switch is mounted as in normal use and is loaded as
specified in Clause 17 so that at the rated voltage the rated load will be obtained.

Each electronic switch is tested, if applicable, in the following states:

— in the ON state, highest setting;
— in the ON state, lowest setting;
— in the OFF state, highest setting;

— in the OFF state, lowest setting.
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25.2.

2 Voltage dips and short interruptions

The electronic switch shall be tested-with as described in 25.2.1 in accordance with Table 17

using the test equipment specified in IEC 61000-4-11-as-specified-in-25-1-in-accordance-with

table-28 with a sequence of three dips/interruptions with intervals of 10 s minimum (between

each

test event).

Abrupt changes in supply voltage shall occur at zero crossings.—Fhe—output-impedance—of-the
! ! ! , o ! tion.

The change between the test voltage Uy and the changed voltage is abrupt.

NoTE[ Note 100 % Uy is equal to the rated voltage.
A tegt level of 0 % corresponds to a total supply voltage interruption.
During the test, the electronic switch state and/or setting may alter.
Occgsional flickering of luminaires and irregular running of mefers during the tes{ are
neglected.
After| the test, the electronic switch shall be in the original State and the setting shgll be
unchgnged.
NOTE—H-the—electronic—switch-is—ntended-to-be-used-with-differentkinds—ofHoad—themostseveretoad{s)-ghould
be-chgsenforthese-tesls:
Table 17 — Test levels and duration‘for voltage dips and short interruptions
Test level Voltage dip/interruptions Duration number of cycles|at
% Uy % Uy rated frequency
Cycles

0 100 10

40 60 10

70 30 10
25.213 Surgeimmunity test
The tests arecarried out according to IEC 61000-4-5 with an open-circuit test voltage of|1 kV
(levef 2).

During the tests, the switch state and/or setting shall not alter.

Occasional flickering of luminaires and irregular running of motors during the test are
neglected.

After the tests the electronic switch shall be in the original state and the setting shall be
unchanged.

25.2

.4 Electrical fast transient test

The electronic switch shall be subjected to repetitive fast transients (bursts) on supply and
control terminals/terminations.
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The test is carried out according to IEC 61000-4-4 with the following specification.

The level of the repetitive fast transients consisting of bursts coupled into supply and control
terminals/terminations of the electronic switch is in accordance with Table 18.

Both polarities of the test voltage are mandatory.
The duration of the test shall be not less than 1 min.

During the test, the electronic switch state and/or setting may alter.

Occgsional flickering of luminaires and irregular running of motors during the.tes{ are
neglected.

After|the test, the switch shall remain in its original state.

NOTE If anv chanae of the settinga occurs i+ should be nossible to restore the g@tiing hv oneration bf the
o+ E——ah Haht — G tHS———S5h a—o P t FEStOH th SCHH R=HoH —

b4 EASARELLASEEA AL B A A LA S LA AL B A (A A A SIS A o
contrgi{(s)-
Table 18 — Fast transient bursts
Open circuit output test voltage +10 %
Supply terminals/terminations Control terminals/terminations
1 kV (level 2) 0,5 kV (level 2)

25.2/5 Electrostatic discharge test

The glectronic switch mounted as in normaluse shall withstand electrostatic contact and air
discHarges.

The test is carried out according teMMEC 61000-4-2 by applying one positive and one negative
discharge, of both types (air/contact), if necessary, to each of the 10 preselected foints
designated by the manufacturer.

The tollowing levels apply:

— tgst voltage of contact discharge: 4 kV;
— tgst voltage-ofiair discharge: 8 kV.

During the test, the switch state and/or setting may alter.

Occgsional flickering of luminaires and irregular running of motors during the tes{ are
neglected.

After the test, the electronic switch shall remain in its original state.

NOTE 2 Certain Electronic switches (for example, passive infrared switches — "PIR switches")
with adjustable time delay devices should be adjusted in such a way that the delay time is
higher than the testing time.

NOTE Measured values within the test limits are acceptable for the results until the situation on uncertainty
measurements has been clarified.
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25.2.6 Radiated electromagnetic field test

The electronic switch subjected to electromagnetic fields such as those generated by portable
radio transceivers or any other device that will generate continuous wave radiated
electromagnetic energy shall be tested as follows.

The test is carried out according to IEC 61000-4-3, applying a field strength of 3 V/m.

After the test, the electronic switch shall be in the original state and the setting shall be
UnCI'lsmgcu'.

During the test, the electronic switch state and/or setting may alter; other changes”arg not
acceptable.

Occgsional flickering of luminaires and irregular running of motors during the tes{ are
neglgcted.

25.2J7 Power-frequency magnetic field test

This [test is applicable only to electronic switches containing devices susceptible to magnetic
fieldq, for example, Hall elements, electro dynami€\xmicrophones, etc.

Electronic switches shall withstand the powerfrequency magnetic field test.

The fest is carried out according to IEC" 61000-4-8 by applying a magnetic field of 3|A/m,
50 Hk.

During the test, the state of theelectronic switch shall not change.
Occgsional flickering of lamps or irregular running of motors during the test is not allowed,.

25.3| Emission
25.311 Low-frequency emission

Electronic .switches intended to be connected to the public low-voltage supply systems |shall
be s@ designed that they do not cause excessive disturbances in this network.

Compliance is checked by carrying out tests according to IEC 61000-3-2 and IEC 61000-3-3
or IEC TS 61000-3-5.

The requirements of IEC 61000-3-2 and IEC 61000-3-3 or IEC TS 61000-3-5 apply, except
that for harmonics of order 11 and above, an overview of the spectrum is taken.

If this overview shows an envelope of the spectrum with a monotonal decrease according to
the increasing order of harmonics, measurements can be restricted to harmonics up to
order 11.
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25.3.2 Radio-frequency emission

2016

Electronic cord switches and independently mounted switches shall be so designed that they
do not cause excessive radio interference.

The electronic switch shall comply with the requirements of CISPR 14-1 or CISPR 15. For
electranic switches used for electrical lighting application CISPR 15 applies

3

Subdlauses 8.1.4.1 and 8.1.4.2 of CISPR 15:2013 are applicable with thQ_\jorllc
modifications. Q)

Q’\
Compliance is checked as follows: (1,
a) At the main terminals (8.1.4.1 of CISPR 15:2013). Cb'

b)

Aln initial survey or scan of the complete frequency range 9 kH % 0 MHz shall be
in on-state at the highest setting. In addition, the foIIowﬁg frequencies and 4
frequencies at which there is a local maximum disturbance @pove the predetermined
of 6 dB below the limits given in CISPR 15, the control se@lg shall be varied for max
sturbance while connected to the maximum load:

d

9| kHz, 50 kHz, 100 kHz, 150 kHz, 240 kHz, 550&, 1 MHz, 1,4 MHz, 2 MHz, 3,5
6|MHz, 10 MHz, 22 MHz and 30 MHz.

A

At the load and/or control terminals (8.1.4.2 @ISPR 15:2013).

In initial survey or scan of the Comp/et@ quency range 150 kHz to 30 MHz sh4
made in on-state at the highest setting:(l1 addition, the following frequencies and

frequencies at which there is a local imum disturbances above the predetermined
of 6 dB below the limits given in Ck 15, the control setting shall be varied for max
d[sturbance while connected to the¥maximum load:
1
a

50 kHz, 240 kHz, 550 kHz,\{L\&HZ, 1,4 MHz, 2 MHz, 3,56 MHz, 6 MHz, 10 MHz, 22
hd 30 MHz.

-

Q
Ko

S

O
D
\<</Q

wing

made
t all
level
mum

MHz,

Il be
at all
level
mum

MHz
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4] 4

P/

N
AN

/ /
7 7 &2

N

—— ) =E—— —p D

Terminals without pressure plates

NN
i

Part of accessory
with cavity for terminal

Terminals with pressure plates

IEC
Key
D conductor space (not specified)
g distance between clamping screw and end-stop (not specified)

Figure 1 — Examples of pillar terminals
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B
| Optional f Optional
1
’ \| | ‘/"\\\ ! .:':' f\\-ﬂ
AT any
o _'/! :\ AR N /! :\ s
1 b '
4 | ! R
==
A A
=~ D e D e
C
Optional

B

fi i Optional C Optiongl
R /é A A
%\ fl I ~ /,E::\‘:s: N /‘: :l\ /'
AY N\
D = E A D = E A
IEC
Key
A fixed part D conductor space (nnt cppr‘ifind\
B washer or clamping plate E stud

C anti-spred device

Figure 2 — Examples of screw terminals and stud terminals
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-

N\

Key

T O W >

saddle
cable lug or bar
stud

%
b

conductor space (not specified)

Key

m m @ >

locking means
cable lug or bar
fixed part

stud

Figure 4 — Examples of lug terminals
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Figure 3 — Examples of saddle termjnals
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i
\—
\
_(

b /) -
IEC

Key

A fixed part

D conductor space (not specified)

The bpttom of the conductor space shall be slightly rounded inrorder to obtain a reliable connection.

Figure 5 — Examples of mantle terminals
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Mg

* H
Screwless terminal with indirect pressure clamping

means and loosening with an actuating element

C

Screwless terminal with direct pressure
clamping meafns and loosening with a tool

Screwless terminal with direct pressure clamping
means and loosening with an actuating element

IEC
Key
A conductor D conductor opening G pressure-spring
B current-carrying part E tool opening H actuating element
C clamping spring F tool (screwdriver) | part at the switch

Figure 6 — Examples of screwless terminals
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View X
IEC 982/2000
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A B c D E F G Hy 1]
A datory) datory) datory) datory) datory) datery) Dianfeter
+0;04 +0,1
2.840-5 0.7 70 05 28 QX5 15 12 1.8 o6
2,8-40.8 o7 #06 0.8 2,8 25 45 12 1.8 ol
4.8x05" 2 62 66 4% 42 16 12 3.0 4o
4.8 x0:8 2 62 0.8 4% 4.2 1.6 12 3.0 1o
6,3-0-8 3 8 08 63 57 2,0 2 40 s
0512 13 12,0 12 9.5 65 2.0 12 6:2 1s
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L3

T

B3

IEC

Dimerjsions of female connectors
Dimensions in millieters

Connector for tab size B, 15 L,

Max. Max. Max.

2,8 x0,5 3,8 2,3 0,5

2,8 x0,8 3,8 2,3 0,5

4,8x0,5" 6,0 2,9 0,5

4,8 x0,8 6,0 2,9 0,5

6,3 x0,8 7,8 3,5 0,5

9,5x 1,2 11,1 4,0 0,5

ominal size 4,8 x 0,5 is not recommended for new ‘'design.

Figure 7 — Example of female((test) connector of flat quick-connect terminations
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R, = H/Iwhere E is the rated voltage and 7is the rated resistive current or the rated‘current of the lamp;
R, = R, x 1,414 | (X — 1) where X is the ratio between the peak surge current(and the rated resistive current, for the
ratio df the peak inrush current of the cold lamp and the rated current of the\Jamp;
Ry = (800/X) x R,
Cx RJ=2500 pus
D is a rectifier-bridge
The circuit elements and the source impedance are chosen 50 ‘as to ensure a 10 % accuracy of the surge cyirrent,
the pgak inrush current of the cold lamp, the rated resistive‘current, or the rated current of the lamp.

Figure 8 — Circuit for capacitive load test and simulated
tungsten filament;lamp load test for AC circuits
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R2

R R3

IEC

Key
R, = H/Iwhere E is the rated voltage and [ is the rated resistive cugrent-or the rated current of the lamp;

R, = H,/ (X - 1) where X is the ratio between the peak surge curfent'and the rated resistive current, or the ratio of

the pgak inrush current of the cold lamp and the rated current of the lamp;
R, = ($00/X) x R,

Cx RJ=2500 pus

S = sfecimen

rrent,

The circuit elements and the source impedance @re chosen so as to ensure a 10 % accuracy of the surge ¢
the pgak inrush current of the cold lamp, the rated resistive current, or the rated current of the lamp.

Figure 9 — Circuit for capacitive load test and simulated
lamp load test for DC circuits
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1 (A)

100+

50 Rated current (r.m.s.)

| e— —
80T NS N00N, S \//\f \/ ‘\f’zoo

t (MS) — -

—504 Peak value

1100+

EC

List off values

R, =250
R, =3930
Ry =2000 Q
C =646 uF

Figure 10 — Values of the capacitive load test circuit for test
of switches rated 10/100 A 250 V~
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Dimensions in millimeters

E — Cut-out for the specimen

e

a A — Steel plate 1,5 mm thick.a

B — Aluminum plate 8 mm thick

- L _J
C - Plywood 8 mm thick

D — Steel mounting-support

10 155 10

1,5

\
1
100

/] I L
t : .

A

175 D

Top view Side view

EC

Key

interehangeable steel plate with a thickness of 1,5 mm

aluminium plnfn with- o thickness of 8 mm

sheet of plywood with a thickness of 8 mm

mounting-support of steel with a minimum mass of 10 kg

m o o m »

cut-out in the steel plate for the specimen

Figure 11 — Mounting device for the impact tests
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JARS";

Spherlcal IEC 517/906

Figure 12 — Ball pressure apparatus
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Period of

A 4  one cycle
N N | - N R ‘
Load [ ¥y Load 7 ' ! Load l |
// /2 | | |
_ / L4 | i s —
Electric Electric ! Electric | 3 | |
I L 1
Losses V Losses V ! osses V 1 V |
| ! I
om ‘ |
i e I S e | ax - /I '——‘;‘——J\'\——iﬁmax
Temp / Temp &l Teme Ly \ \|
[ i " '
Time Time Time
IEC IEC IEC
Key
N Operation at constant load
Omax | Maximum temperature attained
R At rest and de-energized
. . . . i - itten
Figure 12 — Continuous duty Figure 13 — Short-time duty — pe::ilc?duize;:ty _Inéirt?_|1t)t/:ets3
— Duty type S1 (see 7.18.1) Duty type S2 (see'7.18.2) (see 7.18.3)
A
o | O
S
| = w_\:c_ B
o t t
L — — |
R
O
IEC
Key
A Auxiliary switch to set switch load
R Resistive load to attain current
S Test specimen

Figure 15 — Diagram for heating test
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A A1
o | o | O O | O

2016

open-

b" test
re the

tches,
delay
e test

S
—_— e — 4 z
I ‘\c = 1 2
o ; t VAN L
L — 1
o
IEC
Complonents
A Auxiliary switch to set switch load
A, Auxiliary switch to attain "break" current
S Test specimen
Z, Resistive load to attain "break" current
z, Load for "make" current
The "make" test load is set by closing the auxiliary switches A and A, and adjusting Z,.
The "preak" test load is set by closing the auxiliary switch A and adjusting/Z, with the auxiliary switch A,
circuited.
Throughout the electrical endurance test, the auxiliary switch A is open-circuited.
A, is |nitially closed and is open-circuited time-delayed after the te'st specimen closes, to reduce the "mak
load tp the break load. After the test, the specimen S switches off, and the auxiliary switch A, is closed befq
next operation of the test specimen.
For thle test of electrical contacts, the delay time shall/be 50 ms to 100 ms. For the test of electronic swi
where| the phase angle of the switched load voltage yaries with the movement of the actuating member, the|
time ip chosen in such a way that, depending on,the operating speed of the actuating mechanism of th
equipfent, A, is open-circuited at maximum phase.angle.
NOTE| Some simulated loads, for example 12(2) A, will require auxiliary additional switches in order to det the
corredt break load.

Figure'16 — Diagram for endurance test



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 RLV © IEC 2016 - 153 -

Annex A
(normative)

Measurement of clearances and creepage distances

The methods of measuring clearances and creepage distances which are specified in the
following figures are used in interpreting the requirements of this standard.

In the following figures, the minimum values of X are given in Table A.1. Where the distance
shown is less than X, the depth of the gap or groove is disregarded when measuring a

creepage distance.

Table¢ A.1 is valid only if the required minimum clearance is 3 mm or more. If_th€ req

minirhum clearance is less than 3 mm, the value of X is the lesser of:

— the relevant value in Table A.1; or

— ohe third of the required minimum clearance.

Table A.1 — Minimum values for distances with specific poHution degrees

uired

Width X

Pollution degree

Minimum values

mm
1 0,25
2 1,0
3 1,5

The width X specified in the following examples 1 to 11 in Annex A apply to all examples

functjon of the pollution degree as follows:

as a

=

These cases do’not differentiate between gaps and grooves or between types of insulation.

The {ollowing assumptions are made:

— ahyrecess is assumed-to be hridgnd with-an inenlnfing link ha\/ing a Inngfh nqnnl 1

the

specified width X and being placed in the most unfavourable position (see example 3);

— where the distance across a groove is equal to or larger than the specified width X, the
creepage distance is measured along the contours of the groove (see example 2);

— creepage distances and clearances measured between parts which can assume different
positions in relation to each other, are measured when these parts are in their most

unfavourable position.

Explanation for examples 1 to 11:
clearance

— creepage distance
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sides

e as

<X mm
L e~ |
IEC
Example 1
Condition: Path under consideration includes a parallel-sided or convergingtsided
groove of any depth with a width less than X mm.
Rule Creepage distance and clearances are measured directly @cross the groov
shown.
> X mm
IEC
Example 2
Condition: Path under consideration includes a parallel-sided groove of any depth and with a
width equal to ormore than X mm.
Rule Clearance. is the "line of sight" distance. Creepage path follows the contour gf the
groove.
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IEC

Example 3

Condition: Path under consideration includes a V-shaped groove with a width greater than X
mm.

Rule Clearance is the "line of sight" distance. Creepage path follows, the contour gf the
groove but "short-circuits" the bottom of the groove by an X mm link.

IEC
Example 4
Condition: Path under consideration includes a rib.
Rule Clearance is the_shortest direct air path over the top of the rib. Creepage|path
follows the centour of the rib.
<X mm <X mm
IEC

Example 5

Condition: Path under consideration includes an uncemented joint with grooves less than
X mm wide on each side.

Rule: Creepage and clearance path is the "line of sight" distance shown.
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> X mm > X mm

IEC

Example 6

Condition: Path under consideration includes an uncemented joint with groéves equal [to or
more than X mm wide on each side.

Rule Clearance is the "line of sight" distance. Creepage path fellows the contour gf the
grooves.

> X mm <X mm

— o — — e e R A T T —

IEC

Example 7

Condition: Path under<«ansideration includes an uncemented joint with a groove on one side
less than. X mm wide and the groove on the other side equal to or more than X mm
wide.

Rule Clearance and creepage paths are as shown.
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Cong

Rule

ition: Creepage distance through an uncemented joint is less than creepage disf

over a barrier.

Clearance is the shortest direct air path over the top of the\barrier.

Example 8

> X mm

!

ok

IEC

Gap between head of screw and wall of recess wide enough to be taken into account.

IEC

ance
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=X mm

|
Y

IEC

Example 10
Gap petween head of screw and wall of recess toenarrow to be taken into account.

Meagurement of creepage distance is from seréw to wall when the distance is equal to X mm.

1 C do

> X > X

IEC

Example 11

C floating part
Clearance is the distance dq + dp

Creepage distance is also dq + dp
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Annex B
(informative)

Diagram for the dimensioning of clearances and creepage distances

Creepage
Clearance distance
Yes Circuit directly No Yes Circuit directly No
connected to the connected to the
supply (Note) supply (Note)
Rafed impulse
Withstand Measured or Rated voltage Worki
voltage controlled or o|,: n9
B overvoltage ] rated insulation voltage
Tlable E.1 voltage
Minimum Material] group
Mininpum Pollution Impulse Rollution creepage of Insylation
clearance < degree testing degree distance material
Tablg 12 7.8and 7.9 Table G.1 7.8and 7.9 Tables 13 and 14 204

Note Ing¢ludes all circuits significantly affected by-external transient overvoltages.
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Annex C
(normative)

Proof tracking test

The proof tracking test (PTI) is carried out in accordance with IEC 60112.

For the purpose of this standard, the following details apply:
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value is the PTI voltage of the mat
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D.1

Annex D
(informative)

Switch application guide

General

In actual applications switches control many different types of circuits throughout a broad
range of currents. It is not economically feasible to test every switch on every application

load.
estal

oot

lished which are representative of typical circuits in the application. The eleg

ratings of the switch are then verified using the standard circuit conditions. The,folld

guide
contn

D.2

D.2.1
a po

D.2.2

— th
th
th

— K
th

D.2.3
load,
10 %

D.3

D.3.1
maki

D.3.2
comk
sWitG
the r

lines may be used for determining whether a particular switch rating is- suitabl
olling the circuit in the actual application.

Resistive load current ratings

The resistive load current rating is established using a substantially resistive load
ver factor not less than-0;95 0,9.

Switches with resistive load rating may be used to cantrol a motor load provided

e power factor is not less than 0,8 and the motorfoad current does not exceed 60
e resistive load current rating of the switch and’the inrush current value does not ex
e resistive load value, or

e power factor is not less than 0,6 and the-motor load current does not exceed 16
e resistive load current rating of the switch.

Switches with resistive load rating may be used to control a tungsten filament
provided the steady-state currentof the tungsten filament lamp load does not ex
of the resistive load current rating of the switch.

Resistive and/or motor load current ratings

The motor load-current rating is established using a load with a power factor of 0
ng the circuit andd power factor of-8;95 0,9 for breaking the circuit.

ined load)of the full resistive load plus the full motor load. Such switches can be usg
hing-a.combined resistive load plus a motor load,—previding provided the vector sy
psistive current and six times the steady-state motor current does not exceed eithe

resis

een
trical
wing
e for

with

% of
ceed

% of

lamp
ceed

6 for

Switches-having both resistive and motor load ratings are not suitable for switchjng a

d for
m of |
r the

ive” current rating or six times the motor current rating, whichever is greater

and

depending upon the power factor of the combined load. The vector sum of the resistive
current and the steady-state current of the motor shall not exceed the resistive current rating.

NOTE An example is a switch in which the same set of contacts is used to control a circuit in a fan heater which

incorp

orates both a heating element and a motor.

D.3.3 Switches having both resistive and motor load ratings may be used for tungsten
filament lamp loads and capacitive load, provided that the steady-state—lamp—load current |
does not exceed either 10 % of the resistive current rating or 60 % of the motor current rating,
whichever is greater.

D.3.4 Switches with motor current ratings only may either be classified

— according to 7.2.2 by declaring the resistive load to be equal to the motor load, or
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— according to 7.2.5 for a declared specific load.
D.4 Combination capacitive and resistive load ratings
NOTE An example is a circuit in a radio-receiving apparatus for sound and television.

D.5 Declared specific load ratings

NOTE 1 Examples are fluorescent lamp loads and inductive loads with a power factor less than 0,6.

NOTE_2_Switches submitted in an appliance may be tested using the circuit in the appliance and classified
accordiing to 7.2.5 as a declared specific load.

D.6 | Current ratings not exceeding 20 mA

NOTE| Examples are switches which control discharge lamp indicators and other signal lamps}
D.7 | General purpose load

D.7.1 The general purpose load current rating is established using an inductive load with a
powdr factor within 0,75 to 0,8.

D.7.3 Itis for inductive or general use but not representing'motor or lamp load.
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AnnexG
inf ive!

Sel o di f familios_of inal

Terminals for
copper conductors

Terminals for unprepared

Terminals for prepared

Additional requirements for

conductors and not
requiring the use of any
special-purpose tool

conductors or requiring
the use of any special-
purpose tool

Common requirements

terminals for supply
connection and connectien
of external cords

Common requirements

Screw-type

Screw-type

Screwless

Screwless

Insulation piercing

(under consideration)

Insulation piercing
(under consideration)

Flatquick-connect

Soldered

Other types

(under consideration)
Examples

— welded

— crimped

— quick-connect

IEC 993/2000
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s
) Parts in contact or Parts in contact with
Accessible parts Other parts supporting current- electrical connections
carrying parts
2444 rapup: 2442 24-4-3
Ba]l-pressure test 1 Ball-pressure test 2 Ball*pressure tegt 2
Annex E Annex E Annex E
Select declared Igvel
for glow-wire teg
650 °C 650 °C
Glow-wire test Glow-wire test
Annex C Annex C
Level 1 Level 2 Level 3
650 °C 750 °C 850 °C
Glow-wire test Glow-wire test Glow-wire test
Annex C Annex C Annex C
IEQ 994/2000
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Annex E
(normative)

Relation between rated impulse withstand voltage,
rated voltage and overvoltage category

See Table E.1.
Table E.1 — Rated impulse withstand voltage for switches
energized directly from the low voltage mains
Nominal voltage of the supply Voltage line to neutral derived from Rated impulse withstand
gystem based on IEC 60038 nominal voltages AC or DC up to voltage 23
including
\ KV
Three-phase Single-phase \% Overvoltage categqry
| I 1"
50 0,33 0,5 D,8
100 0,5 0,8 n,5
125 150 0,8 1,5 .5
230§400; 277/480 420-240 250 300 1,5 2,5 #,0
NOTE 1 For more detailed information, see IEC 60664-1:2007. For example, for the overvoltage category| see
2.2.3.1.1.

NOTE 2 In general, switches for appliances are considered to fall within overvoltage category Il. Overvoltage
category | is applicable if special precautions against transient overvoltage are built into the appliance.

") Tlhe / mark indicates a four-wire three-phase disfribution system. The lower value is the voltage linfe-to-
nleutral, while the higher value is the voltage liné<to-line.

2) dqwitches with these rated impulse withstand® voltages can be used in installations in accordance |with

FC-60364-4-443 61140.

(D

3) Hor switches capable of generating.dn overvoltage at the switch terminals, the rated impulse withgtand
pbltage implies that the switch shalf not generate overvoltage in excess of this value when usdd in

ccordance with the relevant appliance standard and instructions of the manufacturer.

Q< T
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Annex F
(normative)

Pollution degree

The miere-environment determines the effect of pollution on the insulation. The macro-
environment, however, has to be taken into account when considering the micro-environment.

In general, the macro-environment is the outside of the switch, and the micro-environment is
the inside of the switch.

Withi
provi
pollu
subje

n a switch, designed for a particular pollution degree, enclosures or sealing. m3g
ded to allow the use of clearances and creepage distances appropriate. far a
ion degree. Such means to reduce pollution may not be effective when, the swit
ct to condensation.

Small clearances can be bridged completely by solid particles, dust andywater and ther

minir]

NOTE|
soot,

hum clearances are specified where pollution may be present in the micro-environme

Pollution will become conductive in the presence of humidity. Pollution“caused by contaminated
netal or carbon dust is inherently conductive.

£ nollution. in the mi .

he purpose of evaluating creepage distances and\clearances, the following three deg
[lution in the miere-environment are established:

ollution degree 1

0 pollution or only dry, non-conductive“pollution occurs. The pollution has no influen
ollution degree 2

nly non-conductive pollution occurs except that occasionally a temporary condugd
bused by condensation is to be-expected.

ollution degree 3
onductive pollution occurs or dry non-conductive pollution occurs which bec
bnductive due to candensation which is to be expected.

uctive pollution by ionized gases and metallic depositions may occur in arc chambe
hes. For this_type of pollution, no pollution degree is specified.

y aspects)are checked during the tests of Clause 17.

y be
ower
ch is

efore
nt.

water,

rees

re.

tivity

pmes

rs of
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Annex G
(normative)

Impulse voltage test

2016

The purpose of this test is to verify that clearances will withstand specified transient
overvoltage. The impulse withstand voltage test is carried out with a voltage having a
1,2/50 us wave form as specified in IEC 60060-1 and is intended to simulate overvoltage of
atmospheric origin. It also covers overvoltages due to switching of low-voltage equipment.

The

NOTE]
testin

est shall be conducted for a minimum of three impulses of each polarity with an interval
of at|least 1 s between pulses.

The output impedance of the impulse generator should not be higher than.500 Q. When
g specimens incorporating components across the test circuit, a muech lower output
impefdance may be used.

When surge suppression is provided inside the specimen, the impulse¢hall have the follgwing
characteristics:

— K

— th

NOTE]
spec

e waveform 1, 2/50 us for the no-load voltage with amplitudes equal to the valu

Thble G.1;

e waveform 8/20 us for an appropriate surge current.

es in

The voltage waveform of the test voltage sOurce is applicable whether or nof the
men is equipped with surge suppression. If. the specimen is provided with gurge
suppfession, the impulse voltage wave may be“chopped but the specimen should be|in a

condjtion to operate normally again after the test:
If thg specimen is not provided with surge\stuppression and it withstands the impulse voltage,
the waveform will not be noticeably distorted.
Table G.1 — Test voltages for verifying clearances at sea-level
Rated impulse withstand.voltage Impulse test voltage at sea-level
0 0
K\ kV
0733 0,35
0,5 0,55
0,8 0,91
1,5 1,75
2,5 2,95
4,0 4,8
6,0 7,3
NOTE 1 When testing clearances, associated solid insulation will be subjected to the test voltage. As the
impulse test voltage of Table G.1 is increased with respect to the rated impulse withstand voltage, solid
insulation will have to be designed accordingly. This results in an increased impulse withstand capability of the
solid insulation.
NOTE 2 The test may be made with the pressure adjusted to the value corresponding to the altitude of 2 000 m
(80 kPa) and 20 °C with the test voltage corresponding to the rated impulse withstand voltage. In this case, solid
insulation will not be subjected to the same withstand requirements as when testing at sea-level.
NOTE 3 Explanations concerning the influencing factors (air pressure, altitude, temperature, humidity) with
respect to dielectric strength of clearances are given in 4.1.1.2.1.2 of IEC 60664-1:2007.
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Annex H
(normative)

Altitude correction factors

As the dimensions given in Table 12 are valid for altitudes up to and including 2 000 m above
sea-level, clearances for altitudes above 2 000 m shall be multiplied by the altitude correction
factor as specified in Table H.1

Table H.1 — Altitude correction factors

Altitude Normal barometric pressure Multiplication factor for
m kPa clearances
2 000 80,0 1,00
3000 70,0 114
4 000 62,0 1,29
5000 54,0 1,48
6 000 47,0 1,70
7 000 41,0 1,95
8 000 35,5 2,25
9 000 30,5 2,62
10 000 26,5 3,02
15 000 12,0 6,67
20 000 5,5 14,50
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Annex |
(normative)

Types of coatings for rigid printed board assemblies

Type 1 coating: Provides only protection against pollution by improving the environment for
spacings between printed wiring conductors under the coating to pollution degree 1. The
clearance and creepage distance requirements of 20.1, 20.2 and 20.4 apply to the rigid
printed board assembly under the coating.

Type 2 coating: Provides protection against pollution and nsulation by enclosing the
condpctors in solid insulation so that the clearance and creepage distance requiremer|ts of
20.1/20.2 and 20.4 are not applicable between conductors under the coating.

NOTE|1 Coating can be effective between two conducting parts if it covers either one or both\conductive |parts,
together with at least 80 % of the creepage distance between them. As a result, some coated,rigid printed|board
assenjblies can be used with higher voltage or reduced clearances and creepage distances: between conductive
parts gompared to the same rigid printed board assembly when uncoated.

NOTE| 2 Clearance and creepage distance requirements according to 20.1, 20.2 and 20.4 apply to all ungoated
parts ¢f the rigid printed board assembly and between conductive parts over the coating.
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Annex J
(normative)

Measuring the insulation distance of a coated
printed board with type 1 coating

See Figure J.1.

Conductive part Insulation distance Coating
A A
— RN \ ANk
2

Base material
IEC

Figure J.1 — Measurement of the insulation distance

The insulation distance is measured under the coating on the base material.
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Annex K
(normative)

Routine tests

Routine tests are prescribed in those situations where detection on a sampling basis is
considered to be essential for safety.

Clearances for basic or functional insulation which are less than the values given in Table 12
shall be confirmed by routine test, using the test of Annex G.

In cages where the switch does not pass the relevant tests, corrective actions shall@s;ne de.
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Annex L
(informative)

Sampling tests

L.1 General

Annex L is provided for guidance as a means to confirm that products manufactured after type
testing to this standard continue to perform in the declared manner. Test plans other than as

ortroT

desc-ihnrl n-Anpexl-mavbeusedif r*la{'armunori to cahef\l +hn Same-pHEBose-
-8R Rex—t=—HHay-oe-u4Sea PP

3

"%
L.2 | General considerations (bQ‘

Testg specified in Annex L may be considered as part of a product exammaﬂ'&gtest plan
prodiict examination is applied during ongoing production of the switch.
‘b

The

In cages where the switch does not pass the relevant tests, correctiy\ tion should be taken.

line, lin accordance with written procedures. The need, natu
the spmpling rates used for these tests may be influenced

e the construction of the product; Q<<
e the quality control system used, and; \\Q
e the quantity of products manufactured. S\Q

type tests if the alternate test methods

Q\

be shown to be equivalent.

Testg according to Clause L.3 are conducted on samples tak rCr)andome from the production
sg(and frequency of the testg and

Testg may be carried out with different teslg’h\%thods than those applied in conjunction with the

The fuality control system used uId include the elements of an ISO 9000 quality cgntrol

systgm which apply to manufaé?ht-mg and production systems. The requirements of the q
contrnol system may be met er means.

L.3 | Tests O@ ‘

switdh types o itch groupings.

L.3.1 The follﬁsg tests apply as part of a sampling plan on all production, independenitly of

Lality

e (hec ‘t%content of marking according to Clause 8, legibility and durability of mafrking

ag g to 8.8.

NOTE 1 The test may be omitted when ongoing conformity is found (e.g., by use of moulding, etching or similar

processes).

e Dielectric strength test according to Clause 15 without humidity treatment.

NOTE 2 The test may be omitted when ongoing conformity is found (e.g. by design).

L.3.2 Within a time period specified in written procedures, the following tests should be

conducted in the order given:

e dielectric strength test according to Clause 15;
e heating test on contacts and terminals according to Clause 16;

e endurance test according to Clause 17.



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

- 176 - IEC 61058-1:2016 RLV © IEC 2016

The tests should be conducted on individual switch types, which may be selected from switch
families, according to Annex M. The number of test samples is according to Table 101 of
IEC 61058-1-1:2016 or Table 101 of IEC 61058-1-2:2016. They may be grouped into switch
families according to Annex M, and the tests may then be carried out with samples selected
according to Annex M. Annex M gives an example system for grouping switch types into
switch families for this purpose. Other grouping systems may also be appropriate for this
purpose.

L.3.3 Within a time period specified in written procedures, glow wire tests and ball pressure
tests according to Clause 21, and proof tracking tests according to Annex C, should be
conducted on samples of material representing the different switch constructions and

mate|
samg
acco
incorf

fials In_production. However, these tesis do not apply 11 it Is otherwise veritied g
raw materials, moulds and processes are used as for the type test. This\/

mplished as part of a moulder's verification program. These tests may@. pg
hing inspection rather than as part of production testing. ©
N
>
&
$H

t the
y be
rt of
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Annex M
(normative)

Switch families

M.1 Overview

Annex M gives an example system for grouping switch types into switch families, as relates to
tests specified in L.3.2. Other grouping systems may be appropriate for this purpose. As used

in Anrpex—M—a—switch—famih refers—to—a—sinale—aroupinag—of-different-switch—tvpes—that are
RFEX—r—a—S Wt R Y—FB8+8+s—t6—a—SHig gHoHpHg —eHee S Wy peS— gl

reprgsentative of one another in construction and performance.

M.2 | General ©
Q’\

Swit¢h types may be grouped into switch families in such a way that the mq severe cage for
the spwitch family can be represented by the tests each time the tests aégb’onducted

Alterpatively, when switch families include switch types with d|@%nt ratings, the swifches
shou|d be selected for test in proportion to production volume the severest rating gf the
seledted switch type should be tested each time. Q/

A swijtch family may include the following variations: {<
1) the same basic contact construction, exge?t for the diameter, thickness or materjal of
the contacts;

a) djfferent electrical ratings for switches that em

2)) the same configuration of internal cd&cts base and actuator; and

N

3)) the same number of poles; \Q

b) djfferent external parts such as S%Hnals and actuating members;
c) ope-way, two-way, and multiway types;

d) nprmally open and norm(l}}closed biased types of switches;

e) d|fferent contact constructions under the following conditions: switches with the same or
wlith different elec ratings that employ the same basic contact construction, except for
the diameter, thi ss, or material of the contacts, may be included in the same spwitch
fgmily, provided the switches have the same configuration of internal contacts, basg and
aftuator, a e same number of poles;

f) s|ngle-p @ double-pole, and multiple-pole types when the electrical rating is the same
aphd t is a similar configuration of internal contacts, base and actuator;

g) dfté(ent combinations of electrical rating, temperature and number of operating cycles
it denticatconstructions:

M.3 Guidelines for selection of switches in switch families for testing

M.3.1 One-way / two-way; or biased switches in same switch family: selection should be
made on an as-available basis.

M.3.2 Different number of poles in same switch family: selection should be rotated in
proportion to production volume.

M.3.3 Different operating cycle ratings for the same electrical rating within identical
constructions and different combinations of electrical, temperature and operating cycle
ratings: rotate selection in proportion to relative production volume of each type.
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M.3.4 Same contacts but different electrical ratings in same switch family: if the switch
family includes various ratings, rotate selection in proportion to relative production volume of
each type. The endurance test should be conducted at the maximum volt-ampere rating at the
highest voltage applicable to the selected switch type and the heating test should be
conducted at the highest current rating applicable to the selected switch type.

M.3.5 Different contacts and different ratings in same switch family: selection of switch types
for test should be rotated based on production volume of each contact type used. The
endurance test should be conducted at the maximum volt-ampere rating at the highest
applicable voltage applicable to the selected contact each time. The heating test should be
conducted at the highest applicable current rating applicable to the selected contact type each

time.
A

M.3.6 Co-ordinated electrical ratings (i.e., same volt-ampere ratings with dlfferQﬂ' voltage
and pmpere ratings) in same switch famlly selection should be rotated o% e badis of
prod in M.3.4.

ction volume, considering maximum ratings in the switch family as spe ([9
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Annex N
(informative)

Dimensions of tabs forming part of a switch

Refer to IEC 61210.
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Annex O
(informative)

Common end product standards

Switches complying with this standard may be used in end products with additional
requirements.

End product standards of interest include the following.

o |FT©0065: Audio, video and similar electronic apparatus — Saiety requirements

e |EC 60335 (all parts): Household and similar electrical appliances — Safety \/
e |EC 60745(all parts): Hand-held motor-operated electric tools —Safety '\Q)
e |EC 60950 (all parts): Information technology equipment — Safety (19
&
NO
QQ)
R
& O
L
N
7
\$\‘0
¥
xO
&
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES -

Part 1: General requirements

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comprising
alll national electrotechnical committees (IEC National Committees). The object of IEC isg")to/ prpmote
infernational co-operation on all questions concerning standardization in the electrical and electronic fielfls. To
this end and in addition to other activities, IEC publishes International Standards, Technical\.Specifications,

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'Committee intefested
in |the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation.{EC collaborates dlosely
with the International Organization for Standardization (ISO) in accordance withyconditions determined by

2) Thie formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an international
copsensus of opinion on the relevant subjects since each technical cdmmittee has representation from all

3) IEL Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content ¢f IEC
Pyblications is accurate, IEC cannot be held responsible for’the way in which they are used or fqr any

4) In]order to promote international uniformity, IEC National Committees undertake to apply IEC Publidations
transparently to the maximum extent possible in their‘ynational and regional publications. Any divergence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicgted in

itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
essment services and, in some areas, ,aecess to IEC marks of conformity. IEC is not responsible for any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have,the latest edition of this publication.

7) N( liability shall attach to IEC or its\directors, employees, servants or agents including individual experfs and
mgmbers of its technical committeeés and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othdr IEC
Pyblications.

8) Atjention is drawn to-.the/Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the.correct application of this publication.

9) Atfention is drawn-to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights..IEC-shall not be held responsible for identifying any or all such patent rights.

Interpational”Standard IEC 61058-1 has been prepared by subcommittee 23J: Switchegs for
applipnces; of IEC technical committee 23: Electrical accessories.

This fourth edition cancels and replaces the third edition published in 2000,
Amendment 1:2001 and Amendment 2:2007. This edition constitutes a technical revision.

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

a) requirements for mechanical switches are now given in I[EC 61058-1-1;
b) requirements for electronic switches are now given in IEC 61058-1-2.
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The text of this standard is based on the following documents:

FDIS Report on voting

23J/401/FDIS 23J/405/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lisf of all parts in the IEC 61058 series, published under the general title Switches for
applignces, can be found on the IEC website.

In this part, the following print types are used:

-

@quirements proper: roman type;
o tgst specifications: italic type;

e nptes: smaller roman type.

The gommittee has decided that the contents of this publicdtion will remain unchanged| until
the gtability date indicated on the IEC website under "hitp://webstore.iec.ch” in the|data
relate¢d to the specific publication. At this date, the publication will be
e reconfirmed,
. v1ithdrawn,

placed by a revised edition, or

e amended.
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SWITCHES FOR APPLIANCES -

Part 1: General requirements

1 Scope

This part of IEC 61058 applies to switches for appliances. The switches are intended to

contn
rated

Switg

Tran
be c
inclu

This
funct
nece

This
switg

This
folloy

This

ol electrical appliances and other equipment for household or similar purposes W
voltage not exceeding 480 V and a rated current not exceeding 63 A.

hes for appliances are intended to be operated by

person via an actuating member,

direct actuation,

h actuating sensing unit.

Emission of a signal between the actuating member or sensing unit and the switch

bnnected by optical, acoustic, thermal, electrical or othér, relevant connection and
le remote controlled units.

part of IEC 61058 applies to switches for appliances provided with additional cqg
ons governed by the switch provided with “electronic circuits and devices tha
ssary for the intended and/or correct operationtof the switch.

part of IEC 61058 applies to circuitry when evaluated with a switch and necessary fqg
hing function.

part of IEC 61058 applies in general to switches for appliances in conjunction wit
ving parts:

art 1-1: Requirements forrmechanical switches, and/or

art 1-2: Requirements for electronic switches.
part of IEC 61058_does not apply to devices covered by:

EC 60669 (allparts), Switches for household and similar fixed-electrical installations,

EC 60730 (all parts), Automatic electrical controls.

part Jof IEC 61058 does not contain requirements for safety isolating swi

ith a

may
may

ntrol
are

r the

h the

and

ches

(IEC

60050-811:1991, 811-29-17).

NOTE

1 For switches used in tropical climates, additional requirements may be necessary.

NOTE 2 Attention is drawn to the fact that the end product standards for appliances may contain additional or
alternative requirements for switches.

NOTE

3 Throughout this part of IEC 61058, the word "appliance" means "appliance or equipment".
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60038, IEC standard voltages

IEC 60060-1, High-voltage techniques — Part 1: General definitions and test requirements

IEC *0065:2014, Audio, video and similar electronic apparatus — Safety requirements
IEC 60068-2-75, Environmental testing — Part 2-75: Tests — Test Eh: Hammer tests

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
Amendment 1:2009

IEC ¢0127 (all parts), Miniature fuses
IEC 60127-2, Miniature fuses — Part 2: Cartridge fuse-links

IEC $0269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for uge by
unskilled persons (fuses mainly for household. ‘or similar applications) — Examplgs of
standardized systems of fuses A to F

IEC $0384-14, Fixed capacitors for usexlin electronic equipment — Part 14: Seclional
specification — Fixed capacitors for electromagnetic interference suppression and conngction
to th¢ supply mains

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

IEC $0529:1989, Degreevof-protection provided by enclosures (IP code)
Amendment 1:1999
Amendment 2:2013

IEC 60617, Graphical symbols for diagrams (available at: http://std.iec.ch/iec60617)

IEC $0664-3:2003, Insulation coordination for equipment within low-voltage systems — Part 3:
Use pf'eoating, potting or molding for protection against pollution

al + 4. 9040
Amendment+2646

IEC 60691, Thermal-links — Requirements and application guide

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

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test method
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IEC 60730 (all parts), Automatic electrical controls

IEC 60730-1:2013, Automatic electrical controls — Part 1: General requirements

2016

IEC 60730-2-9:2015, Automatic electrical controls — Part 2-9: Particular requirements for

temp

erature sensing control

IEC 60738-1, Thermistors — Directly heated positive temperature coefficient — Part 1: Generic
specification

IEC
curre

IEC ¢
chan
with

IEC
volta
curre

nt emissions (equipment input current < 16 A per phase)

1000-3-3, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limitation of vo
ges, voltage fluctuations and flicker in public low-voltage supply systemS, for equip
rated current <16 A per phase and not subject to conditional connection

TS 61000-3-5, Electromagnetic compatibility (EMC) — Part 3-8Y_Limits — Limitati
ge fluctuations and flicker in low-voltage power supply systems. for equipment with
nt greater than 75 A

IEC $1000-4-2, Electromagnetic compatibility (EMC) — Part~4-2: Testing and measure

techn

iques — Electrostatic discharge immunity test

IEC $61000-4-3, Electromagnetic compatibility (EME) = Part 4-3: Testing and measure

tech

iques — Radiated, radio-frequency, electromagnetic field immunity test

IEC $1000-4-4, Electromagnetic compatibility-(EMC) — Part 4-4: Testing and measure

tech

iques — Electrical fast transient/burst\imimunity test

IEC $1000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measure

techr

iques — Surge immunity test

IEC $1000-4-8, Electromaghetic compatibility (EMC) — Part 4-8: Testing and measure

techn

iques — Power frequency magnetic field immunity test

IEC $1000-4-11, Electromagnetic compatibility (EMC) — Part 4-11: Testing and measure

techn

iques — Voltage dips, short interruptions and voltage variations immunity tests

IEC $1032:1997, Protection of persons and equipment by enclosures — Probes for verifica

nonic

Itage
iment

bn of
rated

iment

iment

iment

iment

iment

iment

ation

IEC ?1058-1-1, Switches for appliances — Part 1-1: Requirements for mechanical switche

IEC 61058-1-2, Switches for appliances — Part 1-2: Requirements for electronic switches.

IEC 61210:2010, Connecting devices — Flat quick-connect terminations for electrical copper
conductors — Safety requirements

CISPR 14-1, Electromagnetic compatibility — Requirements for household appliances, electric

tools

and similar apparatus — Part 1: Emission

CISPR 15:2013, Limits and methods of measurement of radio disturbance characteristics of
electrical lighting and similar equipment
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
3.1.1

General terms and definitions

mechanical switching device
switching device designed to close and open one or more electric circuits by means of
separable contacts

Note

[sou

3.1.2
cond
part

carryl

[sou
3.1.3

live |
cond

to entry: In the IEC 61058 series the terms “switching devices” and “switches” are used interchangea
RCE: IEC 60050-441:1984, 441-14-02]

uctive part

which is capable of conducting current although it may not necessarily be use
ing service current

RCE: IEC 60050-441: 1984, 441-11-09]

bart

Lictor or conductive part intended to be energized itrnormal operation, including a neg

condpctor, but by convention not a PEN/PEM/PEL conductor

Note | to entry: For appliance switches, “live part” implies\arisk of electric shock.

Note 2 to entry: Unless otherwise specified, parts cehnected to a SELV supply or equal to or less than 24
not considered to be live parts.

3.1.4

pole|of a switch

portipn of a switching device associated exclusively with one electrically separated condu

path

of its main circuit and exc¢luding those portions which provide a means for mounting

operating all poles together

Note
called
togeth

[SOU
by pqg

to entry: A switch is called "single pole" if it has only one pole. If it has more than one pole, it nj
"multipole" (two-pole; three-pole, etc.) provided that the poles are coupled in such a manner as to o
er.

RCE: IE€60050-441:1984, 441-15-01, modified — Pole of a switching device rep
le of alswitch]

3.1.5

bly.

d for

utral

V are

cting
and

ay be
berate

aced

detachable part
part which is removable without the use of a tool when the switch is mounted as in normal use

3.1.6
tool

screwdriver, coin, or any other object which may be used to operate a nut, a screw or a
similar part

3.1.7

normal use
use of the switch for the purpose for which it was made and declared
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3.1.8

unique type reference

uT

identification marking on a switch such that by quoting it in full to the switch manufacturer a
unique switch model can be identified

Note 1 to entry: This note applies to the French language only.

3.1.9

common type reference
CT
identification—markirg—or—a—switeh—which—dees—hetrequire—anry—further—spesific—rfermation
additjonal to that provided by the marking requirements of this part of IEC 61058 for selge¢tion,
installation and use in accordance with this part of IEC 61058

Note 1 to entry: This note applies to the French language only.

3.1.10
covelr

cov%r plate
protéctive cover
covef made of insulating material, used to cover live parts in order.to avoid accidental el¢ctric

contgct and which is accessible when the switch is mounted as.in normal use but which can
be rgmoved with the aid of a tool

3.1.11
signal indicator
devige associated with a switch to indicate the circuit'state visually

Note 1 to entry: The device may or may not be controlled by the switch.

3.1.1]2
unprepared conductor
a coluductor which has been cut and the insulation of which has been removed for insgrtion
into @ terminal.

[SOURCE: IEC 60050-442:1998, 442-01-26]

3.1.13
preppred conductaor
a conductor the end-of which is fitted with an attachment such as eyelet, sleeve or cable lug

[SOURCE: IEC 60050-442:1998, 442-01-27]
3.1.14
polarity reversatl

change of the polarity on the terminals connected to the load by a switching action

3.1.15

semiconductor device

SD

device whose essential characteristics are due to the flow of charge carriers within a
semiconductor

Note 1 to entry: Previous editions of IEC 61058-1 refer to a semiconductor device as a “semiconductor switching
device or solid state device (SD)".

[SOURCE: IEC 60050-521:2002, 521-04-01]
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3.11
semi

6
conductor circuit

circuit containing multiple components, where at least one is a semiconductor device

3.1.1

7

electronic switch
switch for appliances provided with a semiconductor device or a semiconductor circuit in its
intended load path

Note 1 to entry:

examples in Table 15 in IEC 61058-1-2:2016.

The electronic switch may be provided with series and/or parallel mechanical contacts. See

3.11
duty
state
contn

3.11
duty
conti
the @

ent of the load to which the switch is subjected, including, if applicable, mdgking,

olling and breaking and including their durations and sequence in time

9
type

nuous, short-time or periodic duty comprising one or more loadsyremaining consta
uration specified, or a non-periodic duty in which generally-the load varies withi

permfissible operating range

[sou

3.1.

comy
limit

3.2

3.21
rated
volta

Note

Note 2

3.2.2
safef

SELY
je which does not exceed 50 V AC r.m.s. or 120 V DC between conductors or bet

volta
any

RCE: IEC 60050-411:1996, 411-51-13, modified — "spéed" is deleted]

proﬁloctive impedance

onent or assembly of components whose.impedance and construction are intend
steady-state touch current and electric charge to non-hazardous levels

Terms and definitions relating tolvoltage and current

voltage
he assigned by the manufacturer for a specified operating condition

to entry: Itis measured in r.m.s. unless specifically indicated otherwise.

to entry: This value is'the maximum value and covers all lower values.

y extra-low_voltage

onductor and earth in a circuit which is insulated from the supply mains

nt for
n the

d to

wveen

Note 1 to entry: SELV is an unearthed extra low voltage (see IEC 61140).

3.2.3

rated current
current assigned by the manufacturer for a specified operating condition

Note 1 to entry: It is measured in r.m.s. unless specifically indicated otherwise.

Note 2 to entry: This value is the maximum value and covers all lower values.

3.2.4

rated load
type of load assigned by the manufacturer, according to classifications
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3.2.5
over-current
current exceeding the rated current
[SOURCE: IEC 60050-441:1984, 441-11-06]
3.2.6
overload
operating conditions in an electrically undamaged circuit, which cause an over-current
[SOURCEECE60050-441:1984 441.11-.08]
3.2.7
working voltage
highgst r.m.s. value of the AC or DC voltage across any particular insulation which can ¢ccur
wher] the switch is supplied at rated voltage
Note 1 to entry: Transients are disregarded.
Note 2 to entry: Both open-circuit conditions and normal operating conditions are taken into account.
3.2.8
overyoltage
voltape having a peak value exceeding the corresponding-peak value of maximum stg¢ady-
state| voltage at normal operating conditions
3.2.9
overyoltage category

numse

Note

3.21
impu
highg
brea

3.21
mini
load

3.21

ral defining a transient overvoltage condition

to entry: See Annex E.

0

Ise withstand voltage

st peak value of impulse yoltage of prescribed form and polarity which does not g
down of insulation under;specified conditions

1

mum load

At which whep declared, the electronic switch still operates correctly

2

thermal current

conti

huous’ resistive current which, under the test conditions declared by the manufad

(whig

ause

turer

h\may also include the ambient temperature), generates, without forced cooling

, the

same heating as when the electronic switch is operating under specified ambient conditions at

rated

Note 1 to entry:

load in the appliance with forced cooling present, if any

The concept “thermal current” allows simplified testing of electronic switches, which in normal

application have complex cooling conditions. The thermal current will always be determined by tests of the switch
positioned on a table or in a simple test rig and comparative tests in the appliance in question. Consequently, the
thermal current will normally be lower than the rated current. This necessitates additional tests of the terminals,
contacts, etc., in order to verify that they will be able to carry the rated current, when the electronic switch is
mounted in the appliance. These additional tests are specified in Clauses 16 and 17 in IEC 61058-1-1:2016 or
IEC 61058-1-2:2016.
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3.3 Terms and definitions relating to the different types of switches

3.31

incorporated switch

switch intended for incorporation in or on an appliance, which however can be tested
separately

[SOURCE: IEC 60050-442:1998, 442-04-01]

3.3.2

integrated switch
switch, the function of which is depending on its correct mounting and fixing in an appliance,
and Which can be tested only in combination with the relevant parts of that appliance

[SOURCE: IEC 60050-442:1998, 442-04-02]

3.3.

rotany switch
switgh where the actuating member is a shaft or a spindle which has.\t6 be rotated to ope or
more| indexed positions in order to achieve a change in contact state

Note 1 to entry: The rotation of the actuating member may be unlimited or{restficted in either direction.

3.3.

lever switch
switgh where the actuating member is a lever whichyhas to be moved (tilted) to one or more
indeXed positions in order to achieve a change in .contact state

3.3.

rocker switch
switgh where the actuating member is a {ow profile lever (rocker) which has to be tilted t¢ one
or more indexed positions in order to aghieve a change in contact state

3.3.

push-button switch
switgh where the actuating mémber is a button which has to be pushed in order to achigve a
chanpe in contact state

Note | to entry: The switgh'may be provided with one or more actuating members.

3.3.

cordroperated, switch
switgh wheresthe actuating member is a pull-cord which has to be pulled in order to achi¢ve a
chanpe, in_gontact state

[SOURCE: IEC 60050-442:1998, 442-04-08, modified — "operating means" changed to
"actuating member"]

3.3.8

push-pull switch

switch where the actuating member is a rod which has to be pulled or pushed to one or more
indexed positions in order to achieve a change in contact state

3.3.9

biased switch

switch where the contacts and actuating member return to a predetermined position when the
actuating member is released from the actuated position
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3.4 Terms and definitions relating to the operation of the switch

3.4.1
actuation

2016

movement of the actuating member of the switch by hand, by foot, or by any other human

activity

3.4.2
indirect actuation

movement of the actuating member of the switch indirectly by a part of an appliance into

which the switch is incorporated or integrated

Note 1 to entry: For example, a switch can be incorporated or integrated in the door of an appliance.

3.43
actuating member
part ywhich is pulled, pushed, turned or otherwise influenced to cause an operation

3.4.4L

actuating means
part which may be interposed between the actuating member and-the contact mechanis
ordef to achieve contact operation

3.4.5
disconnection
interfuption of an electrical circuit in a pole so as to pfovide insulation between the supply
thos¢ parts intended to be disconnected from the sugply

3.4.6
micrp-disconnection

discgnnection that provides correct functional performance by contact separation in the
of long-term temporary overvoltage

3.4.7
elecfronic-disconnection

discdnnection that provides(a non-cycling correct functional performance by a semicond
devide (SD) in the case of long-term temporary overvoltage

3.4.

full-disconnection

discgnnection that'provides correct functional performance by contact separation in the
of shiort-term™and long-term temporary overvoltage and impulse withstand voltage equiyj
to basic insulation

m in

and

case

uctor

case
alent

3.4.

all-pole disconnection single-phase
concurrent disconnection of all supply conductors, except the earthed conductor, by a s
switching action for AC and DC appliances

3.4.10
operating cycle

ingle

succession of operations from one position to another and back to the first position through all

other positions, if any

[SOURCE: IEC 60050-441:1984, 441-16-02]
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3.4.11
electronic actuating member

part, component or component group which controls the actuating means or the switching

device

Note 1 to entry: An optical or acoustic sensing unit is an example of a component group.

3.4.12
electronic actuating means
part, component or component group which controls electronically the switching device

3.41
abngrmal conditions

condjtions leading to reduced safety, which may occur in the appliance or in the switch d
normlal operation

Note 1 to entry: These conditions (e.g. rise in temperature, lack of protection againsf shock) may 4
consefjuence of faults of the switch or related ambient conditions, which in case of ‘defects or deteri
operation of other components of the application are foreseeable. (Intended) misuse is rnot/covered.

unit |adjustable by other than mechanical means containing_Jelectronic components
controlling the output via electronic components or unit that'is activated by any phy
phenjomenon or combination of phenomena

3.4.15
fault|conditions

abnofmal conditions which are caused by a failute within the switch, which can be simu
by mpdifications of the switch

3.5 | Terms and definitions relating to-.connections to the switch

3.5.1
external conductor
cablg, cord or conductor which jsiexternal to a switch

3.5.2
integrated conductor

condpctor which is either inside a switch or is used to permanently interconnect termina
terminations of a swit¢h

3.6 | Terms-and definitions relating to terminals and terminations

3.6.1
termjnal

uring

e the
brated

and
sical

lated

Is or

I 4 £ H N =l P i 4l tale 4
Cond Clve part Ul a owitLll, PruviutTu 1TUT CUTTTTITULUITITY  UTc SWILLIT 1TU  UTIT Ul TTITUTT TAL

conductors

3.6.2
screw type terminal

rnal

terminal for the connection and/or interconnection and subsequent disconnection of one or

more conductors, the connection being made directly or indirectly by means of screws or
of any kind

Note 1 to entry: Examples of screw type terminals include those in Figures 1 through 5.

nuts
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3.6.3

screwless terminal

terminal for the connection and/or interconnection and subsequent disconnection of one or
more conductors, the connection being made, directly or indirectly, by means other than
screws

Note 1 to entry: Examples of screwless type terminals are shown in Figure 6.

Note 2 to entry: Push-in terminals, which are wire terminals that lock a stripped conductor when inserted in the
terminal, are covered by the definition of screwless terminals.

3.6.4

termjnation
arrarjgement provided for making the connections between the switch internal leads ang the
extennal conductors

3.6.5
flat quick-connect termination
electfical connection consisting of a male tab and a female connector which can be insgrted
and Withdrawn with or without the use of a tool

[SOURCE: IEC 60050-442:1998, 442-06-07]

3.6.6
tab
portipn of a flat quick-connect termination which is inserted into the female connector and is a
part integral with the switch

Note { to entry: Examples of tabs are shown in IEC 61210,

3.6.7
femdle connector
portion of a flat quick-connect termination which is pushed onto the tab

Note { to entry: An example of a female connector is shown in Figure 7.

3.6.8
solder terminal
condpctive part of a switch provided to enable a termination to be made by means of solder

3.7 | Terms anddefinitions relating to insulation

3.71
basi¢ insulation
insulation applied to live parts to provide basic protection against electric shock

3.7.2

supplementary insulation

independent insulation applied in addition to the basic insulation in order to provide protection
against electric shock in the event of a failure of the basic insulation

3.7.3
double insulation
insulation comprising both basic insulation and supplementary insulation

3.74

reinforced insulation

single insulation system applied to live parts which provides a degree of protection against
electric shock equivalent to double insulation
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Note 1 to entry: The term “insulation system” does not imply that the insulation is one homogeneous piece. It may

consist of several layers which cannot be tested separately as supplementary or basic insulation.

3.7.5
functional insulation

insulation between live parts which is necessary only for the proper functioning of the switch

3.7.6
coating
solid insulating material laid on one or both sides of the surface of the printed board

Note to-ontos: Coatina—can-bo-varnich o dry filon annlicgd tao thg nrintad hoard or can ho ochiguad hy th
T I g P4 Lid o i B4

ermal

deposijtion.

Note 2 to entry: Coating and base material of the printed board form an insulating system that=may
propefties similar to solid insulation.

3.7.7
solid insulation
insulation material interposed between two conductive parts

Note {1 to entry: In the case of a printed board assembly with a coating, solid-insulation consists of the g
board|itself as well as the coating. In other cases, solid insulation consists of the 'encapsulating material.

3.7.8
class 0 appliance
applipnce in which protection against electric shock relies upon basic insulation, which im

have

rinted

plies

that there are no means for the connection of accessible conductive parts, if any, t¢ the

protgctive conductor in the fixed wiring of the installation, reliance in the event of a failu
the basic insulation being placed upon the environment

3.7.

clasg | appliance

applipnce in which protection against electric shock does not rely on basic insulation only
whicl includes an additional safety precaution in such a way that means are provided fd

re of

, but
r the

conngction of conductive parts (which are not live parts) to the protective (earthing) conductor
in the fixed wiring in such a way that these parts cannot become live in the event of a failure

of the basic insulation

3.71
classg Il appliance
applipnce in which protection against electric shock does not rely on basic insulation only

, but

in which additiofial*safety precautions such as double insulation or reinforced insulation are

provided, therg being no provision for protective earthing or reliance upon install
condjtions

Note 1 toientry: A class Il appliance may be provided with means for maintaining the continuity of prof

ation

ective

circuits; pluvidcu' thatsuchmeansarewithimrthe app“dllbb‘ andaremsutated-fromaccessibtesurfaces—=accord
the requirements of class Il.

3.7.11
class Ill appliance

ing to

appliance in which protection against electric shock relies on supply at SELV and in which

voltages higher than those of SELV are not generated

3.7.12
comparative tracking index
CTI

numerical value of the maximum voltage in volts which a material can withstand without

tracking and without a persistent flame occurring under specified test conditions

[SOURCE: IEC 60050-212: 2010,212-11-59]
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3.8 Terms and definitions relating to pollution

3.8.1

pollution

addition of solid, liquid, or gaseous foreign matter that can result in a reduction of dielectric
strength or surface resistivity of the insulation

3.8.2

micro-environment

immediate environment of the insulation which particularly influences the dimensioning of
creepage distances

Note 1 to entry: For self-produced pollution in arc chambers of switches, see Annex F.

3.8.3
macto-environment
envirpnment of the room or other location in which the switch is installed or used

3.8.4
pollytion degree
numeral characterizing the expected pollution of the micro-environment

Note { to entry: Pollution degree 1, 2 and 3 are used (see 7.8, 7.9 and Annéx F).
3.9 | Terms and definitions relating to manufactureps’tests

3.91
routine test
test |to which each individual switch for appliances is subjected during and/or |after
manufacture to ascertain whether it complies’with the relevant requirements of this part of
IEC 61058 (see Annex K).

3.9.2
sampling test
test dn a number of switches taken at random from a batch

Note 1 to entry: Sampling tests are/specified in Annex L.

[SOURCE: IEC 60050-811:1991, 811-10-06, modified — "devices" replaced by "switches'|]

3.9.3
type|test
test ¢f one or more switches made to a certain design to show that the design meets certain
specffications

[SO RCE: |IEC 60050-81 1-1001, 811-10 nA’ modified — "devices" rnplnpnr{ hy "Q\A/ifhhnc‘]

4 General requirements

Switches shall be designed and constructed so that in normal use they function safely so as
to cause no danger to persons or surroundings even in the event of such careless use as may
occur in normal use, as specified in the IEC 61058-1 series.

Compliance is checked by carrying out all the relevant tests.
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5 General information on tests

5.1 Testing shall be performed according to the general guideline information
provided in Clause 5

5.1.1 In general, the test conditions for higher ratings of a switch may represent test
conditions for lower ratings. See 5.2.

5.1.2 In all tests, the measuring instruments or the measuring means shall be such as not
to affect appreciably the quantity being measured.

5.1. If only one of the specimen does not satisfy the requirements of a test in Clauses 14,
15, 16 and 17 (Clause 17 in IEC 61058-1-1:2016 or IEC 61058-1-2:2016), that test\and any
precéding which may have influenced the results of the test shall be repeated and alsp the
tests| which follow shall be carried out in the required sequence with new spécimens, gll of
which shall comply with the requirements.

5.1. Unless otherwise specified in this standard, the specimens arestested as delivered,
at anl ambient temperature of 25 °C + 10 °C.

5.1.5 The specimens are mounted as declared by the manufacturer, but, if significant,
using the most unfavourable method if more than one method\is-declared.

5.1.6 For the tests of this standard, actuation may be performed by test equipment.
Actugation may be applied to either the actuating member or the actuating means. A swilch is
not required to provide the actuating member if it is declared to be detachable.

5.1.7 Switches to be used with a non-detachable conductor are tested with the appropriate
condyuctor connected.

5.1.8 If the switches are provided\\with tabs, for the tests according to Clauses 16 (in
IEC $1058-1) and 17 (in IEC 61058<1-1:2016 or IEC 61058-1-2:2016), new female connectors
shall| be used. The female connectors shall be of a type suitable for the rated ampbient
templerature of the switch, and_the crimped conductors shall be soldered or welded tp the
crimping area of the female connector, if any.

5.1.9 If it is necessary to have parts with double insulation or reinforced insulatipn in
switghes for class 0 or class | appliances, such parts are checked for compliance with the
requirements spetified for switches for class Il appliances. Similarly if it is necessary to |have
parts in switches-operating at SELV, such parts are also checked for compliance with the
requirements specified for switches for class Ill appliances.

5.2 Electrical information

5.21 When more than one rating is combined or represented by testing as described
below, the following applies to all testing.

Dielectric strength test (Clause 15 and TE3) — based on the highest voltage.
Heating/temperature rise (Clause 16 and TE2) — based on the highest current rating.

5.2.2 Representative endurance testing for the same classified load type (see 7.2) is
allowed according to the following conditions:

a) Voltage — testing required for ratings at a higher voltage represents testing required for
ratings at a lower voltage.

NOTE For example 5 A, 125V AC and 5 A, 250 V AC is tested as 5 A, 250V AC.
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b) Current — testing at a higher current represent testing at a lower current.

NOTE For example 10 A, 250 V AC and 5 A, 250 V AC is tested as 10 A, 250 V AC.

5.2.3 Switches with 2 or more ratings are endurance tested for each rating on an additional
3 specimens unless permitted to use representative testing.

5.2.4 DC polarity rated switches without polarity markings are endurance tested with 3
specimens with one polarity and an additional 3 specimens with the opposite polarity.

5.2.5 DC and AC rated switches are endurance tested with DC voltage to represent AC if
the O€vottageandcurrent ratings fortheclassifiedfoadtype (see 7-2)areequat toorgreater

than the AC ratings.

NOTE| For example AC and DC rating 4 A 48 V AC as well as 4 A 48 V DC are endurance tested 4A 48 V D(.

5.2.6 AC only rated switches for each type of load with 2 or more current ratings, rated
nomipal 100 — 480 V AC, at the same power, are tested at the highest voltage.

NOTE| For example AC rating 10 A 125 V AC as well as 5 A 250 V AC as well as 4/6°A°277 V AC are tested|at 4,5
A 277|V AC.

5.2.7 AC only rated switches for each type of load, with 2'‘of more current ratings, rated
nomipnal 20 up to 100 V AC, at the same power, are endurancetested at the highest currgnt.

NOTE| For example AC rating 10 A 24 V AC/5 A 48 V AC is endurance tested at 10 A 24 V AC.

5.2.8 Switches with a rated frequency are endufance tested at that frequency. Swiiches
withqut a rated frequency are tested at 50 Hz.'Switches with a rated frequency rangé are
tested at the most unfavourable frequency within“that range.

NOTE| For example a switch classified as 50 Hz ta.60 Hz is tested at 50 Hz.

5.2.9 Switches intended to be operated from a specific supply, are tested with that specific
supply.

5.3 | Test loads on multiway'switches

Multiway switches are loaded according to Table 1. The load for the other switch positigns is
that fesulting from the"Toads necessary to achieve the conditions specified above.

Table 1 — Test loads for multiway switches

Operating’cycles Switch position of Load
Firs{ half Highest load IR
Next lower load 0.8« Ir
Further next lower load 0,533 x Ir
Second half Highest load Ir
Next lower load 0,5 x Ir
Further next lower load 0,333 x Ir

5.4 Test specimens

The minimum number of test specimens shall be according to IEC 61058-1-1 or
IEC 61058-1-2. Unless otherwise stated testing may be carried out in any order.
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6 Rating

6.1

The maximum rated voltage is 480 V.

6.2 The maximum rated current is 63 A.
6.3 Switches with signal indicators may have different rated voltages for the s
indicators.

Compliance with 6.1 to 6.3 is checked by inspection in conjunction with Clause 8.

6.4
circu

controlling the circuit in the actual application.

7 Classification

7.1
7.1.1

7.1.2

7.1.3

7.2
7.21

7.2.2

or a ¢ombination of both;

A switch having more than one circuit needs not have the same classification. for
t. Annex D may be used for determining whether a particular switch rating is ‘stitab

According to nature of supply

switches for AC only
switches for DC only;
switches for both AC and DC

According to type of load to be controlled by each circuit of the switch

circuit for a substantially resistive l[oad with a power factor not less than 0,9;

circuit for either a resistive load, a motor load with a power factor not less thar

ignal

each
e for

0’6’

7.2.3 circuit for a combination of resistive and capacitive loads;

7.2.4 circuit for ordinary tungsten filament lamp load;

7.2.5 circuit fora;declared specific load;

7.2.6 circuibfor a current not exceeding 20 mA.

7.2.7 circuit for specific lamp load;

7.2.8 circuit for an inductive load with a power factor of not less than 0,6;

7r;2.90 . circuit for specific load of motor with a locked rotor and with a power factor not less
than 0,6.

7.2.10 general purpose load with a power factor of not less than 0,75;

7.3

7.3.1

7.3.2

According to ambient temperature

Switches with all parts intended to be used 0 °C < T <55 °C.

Switches not classified as 7.3.1 and 7.3.3.
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7.3.3 Switches with accessible parts in one ambient temperature and non-accessible parts
in a different ambient temperature according to

— accessible member and parts 0 °C < T <55 °C, and

— other parts of the switch not classified to the range of 0 °C < T < 55 °C.
7.4 According to number of operating cycles

7.41 100 000 operating cycles;

7.4.2 50 000 operating cycles;

7.4.3 25 000 operating cycles;

7.4.4 10 000 operating cycles;

7.4.5 6 000 operating cycles;

7.4.6 3 000 operating cycles;

7.4.7 1 000 operating cycles;

7.4.8 300 operating cycles.

7.4.9 operating cycles — as declared for a specifie/application.

7.5 | Degree of protection against solid foreign objects

NOTE| Determined according to IEC 60529 with the switch mounted as declared.

7.5.1 if no declaration, the switch is'fion-protected against solid foreign objects (IP0X)
7.5.2 protected against solid foreign objects of 50 mm diameter and greater (IP1X);
7.5.3 protected against.solid foreign objects of 12,5 mm diameter and greater (IP2X);
7.5.4 protected against solid foreign objects of 2,5 mm diameter and greater (IP3X);
7.5.5 protected against solid foreign objects of 1,0 mm diameter and greater (IP4X);

7.5.6 dust-protected (IP5X);

7.5. 71— dust-tight- (HP6X)-

7.6 Degree of protection against ingress of water
NOTE Determined according to IEC 60529 with the switch mounted as declared.

7.6.1 if no declaration, the switch is non-protected against ingress of water (IPX0);
7.6.2 protected against vertically falling water drops (IPX1);

7.6.3 protected against vertically falling water drops when enclosure tilted up to
15° (IPX2);

7.6.4 protected against spraying water (IPX3);
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7.6.5 protected against splashing water (IPX4);

7.6.6 protected against water jets (IPX5);

7.6.7 protected against powerful water jets (IPX6);

7.6.8 protected against the effects of temporary immersion in water up to 1 m (IPX7).

7.6.9 protected against the effects of immersion in water greater than 1 m (IPX8).

7.6.10 protected against the effects of high pressure water (IPX9).

7.7 | According to degree of protection against electric shock for an incorporated
switch for use in

7.71 a class 0 appliance;
7.7.2 a class | appliance;
7.7.3 a class Il appliance;

7.7.4 aclass Ill appliance.

NOTE| Explanations of classes are given in 3.7.8, 3.7.9, 3.7.10.and 3.7.11.
7.8 | According to degree of pollution inside the switch

7.8.1 Micro-environment pollution degree 1
7.8.2 Micro-environment pollution degree 2
7.8.3 Micro-environment pollution‘degree 3

7.9 | According to degree of pollution outside the switch

7.91 Macro-environment pollution degree 1
7.9.2 Macro-environment pollution degree 2

7.9.3 Magcro-environment pollution degree 3

NOTE| Details for the micro and macro pollution degrees are specified in 3.8 and Annex F.

7.10 According to marking

7.10.1  Switch with limited marking UT (unique type reference, UT);

7.10.2 Switch with full marking CT (common type reference, CT).

NOTE Explanations of type references are given in 3.1.8 and 3.1.9.
7.11 According to resistance to ignitability by the glow wire temperature

7.11.1 650 °C;

7.11.2 750 °C;
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7.11.3 850 °C;
7.11.4 960 °C.

The resistance to abnormal heat for the switch represents the lowest glow wire temperature of
the materials of parts which are in contact with, maintain or retain in position electrical
connections including those parts which maintain an electrical connection under spring force.

7.12 According to the rated impulse withstand voltage

7.12.1 330 V:

7.122 500 V;
7.1283 800 V;
7124 1500 V;
7.12)5 2500 V;

7.12)6 4000 V.

NOTE| The relation between rated impulse withstand voltage, rated voltage and overvoltage category is given in
AnneX E.

7.13| According to the rated overvoltage category

7.13[1 Category |
7.13)2 Category Il

7.13/3 Category Il

NOTE| The relation between rated impulse withstand voltage, rated voltage and overvoltage category is given in
AnneX E.

7.14| According to type of disconnection

7.14/1 electronic disconnection;
7.142 micro~disconnection;

7.143 ~ full disconnection.

7.14.4 switches with a combination of disconnections shall be declared specifically
depending on their construction.

NOTE Explanations of disconnections are given in 3.4.6, 3.4.7 and 3.4.8.
7.15 According to the type of coating for rigid printed board assemblies

7.15.1 type 1 coating;

7.15.2 type 2 coating.

NOTE Explanations for type 1 and type 2 coating are given in Annex I.

7.16 According to type and/or connection of switches
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7.16.

7.16.

7.16.

7.16.

7.16.

1 number of poles
2 number of ways
3 polarity reversal
4 all-pole disconnection

5 number of non-switchable through connections

7.16

NOTE
717
7.17.

7.17.
provi

7.17.
the s

7.17

7.18
7.18)

7.18

7.18
(see

7.18

6 according to code of switch type given in Table 2

2 electronic switch with SD with series mechanical switching ,device;
13 electronic switch with SD with parallel mechanical switehing device;

H4 electronic switch with SD with series and parallel mechanical switching device;

7 mechanical switch with electronics, which impacts the safety of the switch.

2 short-time duty — Duty type S2 with defined ON and OFF times (see Figure 13);

4 </as declared for a specific application.

Details for types of switches and connections are specified in Table 2.
According to configuration of switching device

1 electronic switch with SD without mechanical switching device;

5 electronic switch with only mechanical switching device without SD. SD t
ded in the end application;

6 mechanical switch with or without €lectronics, which does not impact the safg
witch;

According to duty type
1 continuous duty,—Duty type S1 (see Figure 12);

3 intermittent periodic duty — Duty type S3 with defined ON and OFF
Figure . 14).

b be

ty of

imes

NOTE
7.19
7.19.

7.19.

7.20
7.20.

7.20.

The concept duty-type is taken from IEC 60034-1.
According to linkage between contact and actuator speed

1 Speed of contact closure or opening is dependent on the actuator speed.
2 Speed of contact closure and opening is independent of the actuator speed.

According to the type of terminals

1 Terminals intended for the connection of unprepared conductors,

2 Terminals intended for the connection of prepared conductors;
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Twisting of a stranded conductor to consolidate the end is not considered as special preparation.

3 Terminals intended for the connection of flexible stranded conductors;

7.20.4 Terminals intended for the connection of rigid stranded conductors;

7.20.

7.20.

7.20

5 Terminals intended for the connection of solid conductors,

6 Terminals intended for conductor size range according to Table 4;

2016

7.20

7.20

7.20.

7.20.

NOTE|

7 Terminals intended for a declared limited conductor size range;

B8 Terminals intended for the connection of only one conductor;

9 Terminals intended for the interconnection of two or more conductorss

10 Terminals intended for assembling one time.

11 Terminals intended for assembling and disassembling more\than one time.

A push-in terminal intended for only one insertion (no disconnectidnr means) is considered to be int

for assembling one time. A push-in terminal with a disconnect means“or screw terminal is considered

intend

7.20.

7.20.

7.20.

NOTE|

7.20.

7.20.

7.20.

7.20.

7.20.

led for assembling and disassembling more than one time.

12 Screw terminals and connections;
13 Push-in terminals and connections;

14 Flat quick-connect termination;

Standard termination dimensions are found in IEC 61210.

15 Solder terminals

16 Welding or ridged terminals

17 Wires for connections;

18 Terminalsfor piercing conductors

19 Termihals as declared by the manufacturer.

NOTE|

ended
to be

Terminals may have multiple characteristics.

7.21
7.21.

7.21.

NOTE
7.22
7.22.

7.22.

According to the type of built in protection

1 Built in protection provided

2 None provided

Explanations of testing for Built in Protection are given in Clause 23.
According to the type of forced cooling

1 Not requiring forced cooling.

2 Forced cooling required, with description of forced cooling.
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NOTE Explanations of testing for forced cooling are given in Clause 23.

7.23 According to the capacitor provided with the switch

7.23.1 Capacitor class X1,
7.23.2 Capacitor class X2,
7.23.3 Capacitor class X3,
7.23.4 Capacitor class Y2,
7.23J5 Capacitor class Y4.
NOTE|1 Capacitor class definitions are given in IEC 60384-14.
NOTE|2 Explanations of capacitor requirements are given in 24.3.
Table 2 — Type and connection of switches (71 of.§)
Gode" Type of switch Type of connection Test circuit?)
One-way switch
Principle of one-way switches with one to n
poles | |
1 2 ...
1.1 The number of poles, type of connection and load as declared
1.2 Single pole Single Joad (single-
pole disconnection)
Iy
A\
S x i
L2l
|
L N
S = Specimen
1.3 Double pole Single load
(all-pole 14
disconnection)
UG
S\
G G, o
L N
S = Specimen
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Table 2 (2 of 8)

Code") Type of switch Type of connection Test circuit?)

1.4 Double pole Double load (single-
pole disconnection)
[12]

F————-

1.5 Double pole Double load (single-
pole disconnection,
1.2 ] load connected to
opposite polarity)
1.4 |
1.6 Three pole Three loads
unswitched neutral.
(three-pole
disconnection)
Ly L Lz N
S = Specimen
1.7 Four pole Three loads switched ¢ ¢
heutral. (four-pole
disconnection) [ Iy I3
§ i \oor\ooe =
L1 Lg |-3 N
S = Specimen
148 Three pole Three loads (three-
pole disconnection)

Ly Lz Ls

S = Spécimen
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Table 2 (3 of 8)

disconnection)

Code") Type of switch Type of connection | Test circuit?)
One-way switch
Principle of one-way switches with one to n
poles |
1 2 . n
2.1 The number of poles, type of connection and load as declared
2.2 Single pole Single load (single-
pole disconnection) /
- N
[[1.2] :
‘:
N
S = Specimen
A = Auxiliary switch
2.3 Single pole Double load (single-
pole disconnection)
2.4 Double pote Single load (all-pole

S = Specimen
A = Auxiliary switch
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Table 2 (4 of 8)

Code") Type of switch Type of connection Test circuit?)

2.5 Double pole Double load

(all-pole
disconnection)

2.6 Double pole Single load with
polarity reversal

L N
S = Specimen
2.7 Double pole Four load (single-pole
disconnection, load
connected to opposite
polarity)
2.8 Double pole Doublevload (single-

pote disconnection,
load connected to
opposite polarity)

S = Specimen
A = Auxiliary switch

219 Double pole Four load

(singte-pote
disconnection)

S = Specimen
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Table 2 (5 of 8)

Code?) Type of switch Type of connection | Test circuit?)
Two-way switch with centre position for disconnection
Principle of two-way switches with center
position and one to n poles | | | | |
1 2 ... n
3.1 The numbar of pnlne’ h]/nn of connection-and load as daeclarad
3.2 Single pole Single load (single-
pole disconnection) Ri
A
S
S = Specimen
A = Auxiliary switch
3.3 Single pole Double load (single-
pole disconnection)
Il) L2
s |
L9
L N
S = Specimen
3.4 Double pole Single load (all-pole
disconnection)
A
) ‘%
L N
S = Specimen
A = Auxiliary switch
35 Double pole Double foad (all-pole
disconnection)
S = Specimen
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Table 2 (6 of 8)

Code?) Type of switch Type of connection Test circuit2)

3.6 Double pole Single load with
polarity reversal (all-
pole disconnection)

3.7 Double pole Four load

(single-pole
disconnection, load
connected to opposite
polarity)

3.3 ]

3.8 Double pole Double load

(single-pole
disconnection, load
connected to opposite
polarity)

S = Specimen

A = Auxiliary switch

3.9 Double pole Four load

(single-pole

3.3] disconnection)

S = Specimen
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Table 2 (7 of 8)

Code)

Type of switch Type of connection

| Test circuit?)

Multiway switches

Principle of multiway switches with 3 to n
ways and 1 to n poles

4.1

The number of poles, type

of connection and load as declared

4.2

Single pole

Four positions with polarity reversal
(single-pole disconnection)

Qm

1a
h 2a
) Ry

4.3

Double pole

Four positions with polarity reversal (all-
pole disconnection)

1a"—| 1b|| 2a
1 I

4.4

Double pale

Five positions with polarity reversal (all-
pole discennection)

4.5

Double pole

Seven positions with polarity reversal (all-
pole disconnection)
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Table 2 (8 of 8)

1) For switches of the same basic design, the test is considered to cover the tests for the code of switch given in
square brackets.

Switches are considerd to be the same basic design if:

— all parts are the same, except those which have to be different because of the different poles and
number of contact paths;

— the basic dimensions and mechanical constructions are the same;

— multipole switches are either composed of single-pole switches or built up from the same components as
the single-pole switches, having the same overall dimensions per pole.

A separate test on a switch with momentary action (monostable switch) is not necessary, if it can be shown
tfat the contact function 1s equivalent {0 a bistable swiich of equivalent construction.

2) The indication of L and N only symbolizes the connection to the mains.

8 Marking and documentation

8.1 | Switch information
8.1.1 General
The $witch manufacturer shall provide adequate information tg ensure that

— the appliance manufacturer can select and install a switch;
— the end user can use a switch as intended by the switch manufacturer;
— the corresponding tests can be performed in accardance with this standard.

The information shall be provided in a clear and"unambiguous manner.

This [information shall be provided in one\,or more of the following ways by marking ahd/or
documentation and as detailed in Table(3.

8.1.2 By switch marking

The information shall be provided by marking on the switch itself.

8.1.3 By documentation

The [information shall be provided by separate documentation, which may consist |of a
specfification sheet, or a drawing, etc.

The fontent:of the documentation shall be made available to the appliance manufacturer or
end-\rser as appropriate in any suitable format.

NOTE 1 Where Marking/Documentation is indicated, the information can be provided by either marking or
documentation.

NOTE 2 The format in which this information is presented is not within the scope of this standard.
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Table 3 — Switch information and loads placed in groups

Means of information

No Characteristic Subclause Common type unique type
reference CT reference UT
(7.10.2) (7.10.1)
1 SWITCH IDENTIFICATION
1.1 Manufacturer's or responsible vendor’s 8.1 Marking Marking
identification mark (name or trade mark)
1.2 Switch identifier such as type reference 8.1 Marking Marking
2 SWITCH ENVIRONMENT/MOUNTING
2.1 Degree of protection provided for the switch 7.5 Documentation Documentatjon
when mounted according to documentation (IP
Code of IEC 60529) and
7.6
2.2 Degree of protection against electric shock, from 7.7 Documentation | Documentatjon
outside an appliance
2.3 Method of mounting and actuating the switch and | 7.1.7 Documéntation Documentatfon
method of providing earthing, if appropriate. and
The intended method(s) of mounting and the
intended orientation(s) shall be declared. 7177
The declared methods of mounting, together with
any earthing terminal, are deemed to be the
methods of earthing conductive parts unless
otherwise specified.
2.4 Pollution degree micro 78 Documentation | Documentat{on
2.5 Pollution degree macro 7.9 Documentation Documentation
3 TEMPERATURE
3.1 Ambient temperature limits if different fram 0 °C 7.3 Marking Documentatfon
to 55 °C
4 ELECTRICAL LOAD
4.1 Rated voltage or rated voltage range 6.1 Marking Documentation
4.2 Nature of supply if the switch-is not intended for 71 Marking Documentatfon
both AC and DC or if the_rating is different for AC
and DC
4.3 Frequency or frequency range if different from 50 | 5.2.8 Marking Documentatfon
Hz or 50 Hz to~60-Hz
4.4 The rated.current and the electrical load type 7.2 Marking Documentation
4.5 For switehes for more than one circuit, the 7.16 and 5.2 | Marking / Documentat{on
current.applicable to each circuit and to each if applicable Documentation
terminal. If these are different from each other,
then it shall be made clear to which circuit or
which terminal the information applies
4.6 Rated impulse withstand voltage 7.12 Documentation Documentation
Note: not required when 4.7 is declared
4.7 Overvoltage category 7.13 Documentation Documentation
4.8 Duty-type and relevant (ON/OFF-time) 7.18 Documentation | Documentation
4.9 Type and/or connection of switch 7.16 Documentation Documentation
4.10 configuration of switching device 7.17 Documentation Documentation
5 TERMINALS/CONDUCTORS
5.1 All terminals shall be suitably identified, or their 8.1 Marking Marking

purpose self-evident, or the switch circuitry
visually apparent. For terminals intended for the
connection of supply conductors, the
identification may take the form of a letter L, a
number or of an arrow
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Means of information

No Characteristic Subclause Common type unique type
reference CT reference UT
(7.10.2) (7.10.1)
5.2 Terminals for the connection of earthing 8.2 Marking Marking
conductors shall be marked with the protective
earth symbol
5.3 The method of connection and disconnection for 11.2.2 Documentation | Documentation
push-in terminals.
5.4 The type of conductor to be connected to the 7.20 Documentation Documentation
terminal (solid or stranded)
5.5 The suitability of the terminal for connection of 7.20 Documentation Documentatijon
conductors indicated (maximum and minimum
conductor diameter).
5.6 The suitability of the terminal for two or more 7.20 Documentation Doecumentation
conductors
5.7 The type of solder terminal mechanical 7.20 Documentation Documentatfon
securement before soldering, iron, bath, etc.
5.8 For terminals with specific connection method, 7.20 Documentation | Documentat{on
such as solder temperatures or process shall be
declared.
5.9 Terminals for prepared conductors indicate the 7.20 Documentation Documentat{on
method for preparing the conductors, (such as
solder dipped, crimp connector, etc).
5.10 For tabs with dimensions other than those 7.20 Documentation Documentatfon
according to IEC 61210, the appropriate female
connector (size, material, insulation if applicable,
etc.).
6 OPERATING CYCLES/SEQUENCE
6.1 Number of operating cycles 7.4 Marking Documentatfon
6.2 Operating sequence for switches with mere than 13.5and 5 Documentation Documentatjon
one circuit, if significant.
For multi-circuit switches the opefating sequence
of the pairs of contacts shall be declared if this is
of importance for the safety of'the user. Contacts
which "make before break™or "break before
make" are examples.
6.3 Forces applied to endvstops or full travel of 17.4 Documentation Documentation
actuating membgr(optional)
IEC 61058-
1-1
or
IEC 61058-
1-2
7 SIGNAL INDICATORS
7.1 Maximum power o1 tungsten filament signal 6.3 Marking Marking
lamps. The marking shall be visible when
replacing the lamp
7.2 Intended function or operation of the signal 8.1 and Documentation Documentation
indicator 12.2.5
8 CIRCUIT DISCONNECTION
8.1 Electronic disconnection 7.14.1 Marking Documentation
8.2 Micro disconnection 7.14.2 Marking Documentation
8.3 Full disconnection 7.14.3 Documentation Documentation
8.4 Combination 7.14.4 Documentation Documentation
9 INSULATING MATERIALS
9.1 Tracking PTI or CTI 20.4 Documentation Documentation
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Means of information
No Characteristic Subclause | Common type unique type
reference CT reference UT
(7.10.2) (7.10.1)
9.2 Glow-wire temperatures 7.1 Documentation | Documentation
9.3 Type of coating for rigid printed board 7.15 Documentation Documentation
assemblies
10 COOLING CONDITION
10.1 Not requiring forced cooling 7.22 Documentation Documentation
10.2 Requiring cooling 71.22 Documentation Documentatjon
10.3 Direction of air for forced cooling 7.22 Documentation | Documentat{on
10.4 Speed of air for forced cooling 7.22 Documentation Docamentatjon
10.5 Thermal resistance of heat sink 7.22 Documentation Doeumentatfon
10.6 Incoming temperature, density and other details 7.22 Documentation Documentation
of the air stream
11 PROTECTIVE DEVICE
11.1 Rated current/fusing characteristic/breaking 7.21 Marking Documentation
capacity of replaceable built-in protection
11.2 Type/function of non-replaceable built-in 7.21 Documentation Documentat{on
protection
11.3 External protective device rated current, fusing 24.2 Documentation Documentatjon
characteristic, breaking capacity
12 TEST CONDITIONS
121 Test condition for switches having a contact 719 Documentation | Documentat{on
making and breaking speed independent from the
speed of actuation
12.2 Special requirements for testing such as Documentation Documentat{on
minimum electric load as defined in 3.2.11,
thermal current (3.2.12)
8.2 | Symbols
Wheh symbols are used, they\shall be in accordance with IEC 60417, |IEC 60529 and
IEC 60617, examples include the following.
Ampegre — current
Volt |- voltage \%
Watt|— power
Volt{Amperes — power of AC loads VA
Alterpating Current (single-phase)
“AC”| "a.c.” or “ac” or symbol or combination of one set of characters and symbol, with or without Ny
pungtuation.
example ~OAC
example AC
Direct Current
“DC”, "d.c.” or “dc” or symbol or combination of one set of characters and symbol, with or without _——
punctuation.
example === DC
example DC
Symbol for tungsten filament lamp load ®
Protective earth symbol @



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

—-40 - IEC 61058-1:2016 © IEC 2016
Hertz — Frequency of supply Hz
Number of operating cycles See 8.5
Symbol for micro disconnection n

Symbol for the "OFF" position or the direction of actuation to the "OFF

posit

: circle
ion

Symbol for the "ON" position or the direction of actuation to the "ON"

posit

- straight bar |
ion

Electronic disconnection

Greek epsilon g

8.3
8.3.1

Infor

figure for the rated current preceding or being placed above that for the ‘rated voltage

sepa

Inc
diffe

8.3.2
For s
curre
is plg

Resi

For qubstantially resistive loads, it is recommended to use V AC (instead of V ~).

Load rating
General

mation about rated current and rated voltage may be provided by using figures along

rated from it by a line.

es where the switch is rated for more than one type of load‘as specified in 7.2, se
ent current/ load type/voltage figures given by appropriate, 'markings are permitted.

Substantially resistive load

witches classified to operate substantially resistive load according to 7.2.1, the
nt is marked first, followed by the rated voltage: The symbol for the nature of the s
ced after the voltage rating.

5tive current, voltage and nature of supply may be indicated as in the following exam

16 RA 250 V AC

or 16 /250 ~

or 16 A250V ~

16
250~

or

, the
and

veral

rated
Lipply

ples:

8.3.3

Resistive load and motor load

For switches classified to operate resistive load and motor load according to 7.2.2, the rated
current for motor load is placed between round brackets and immediately follows the rated
current for resistive load. The symbol for the nature of the supply is placed before or after the
current and voltage ratings.

Current, voltage and nature of supply may accordingly be indicated as in the following
examples:

16(3) A 250 V ~

or 16(3) /250 ~
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16(3)
250~

or

8.3.4 Resistive load and capacitive load

For switches classified to operate resistive load and capacitive load according to 7.2.3, the
marking of the peak surge current is separated from the marking of the rated current for
resistive load by a stroke and follows immediately the rated current for resistive load. The
symbol for the nature of the supply is placed after the current and voltage ratings.

Resi tive current nealk clirae current  voltaae and natire of cunnly _mav _he indir\ated
? Lad J ’ J Ll il 4 J

accofdingly as in the following examples:

2/8 A 250 V ~
2/8
or —_
250~

Figune 8,9 and 10 indicate the current time characteristics of capacitive loads.

8.3.5 Resistive load and tungsten filament lamp load

For qwitches classified to operate resistive load and tutigsten filament lamp load accordipg to
7.2.4, the marking shall be according to a) or b):

The marking in item b) is not recommended for new designs.

a) Tlhe rated current for tungsten filament“lamp load is placed after the symbol for tungsten
filament lamp and follows immediatelythe rated current for resistive load. The symbpl for
the nature of the supply is placed after the current and voltage ratings.

Resistive current, current for tungsten filament lamp load, voltage and nature of supply| may
be indicated accordingly as in-the* following examples:

6@1A250V ~

or 6&1/250 ~

601

250~

or

b) The peak surge current for tungsten filament lamp load is placed between square brackets
and follows immediately the rated current for resistive load. The symbol for the nature of
supply is placed after the current and voltage ratings.

Resistive current, peak surge current, voltage and nature of supply may be indicated
accordingly as in the following examples:

6[16] A 250 V ~

or 6[16]/250 ~
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8.3.6 Declared specific load

For switches classified to operate declared specific loads according to 7.2.5, the information
may be given by reference to drawings or to types, for example:

"Electric motor, drawing number ...... , parts list No. ....... , made by...... " or "5x80 W
fluorescent lamp load".

8.3.7 Inductive loads

For switches classified to operate inductive load according to 7.2.8, the marking shdll be
accofding to method a) or b):

The arking in item b) is not recommended for new designs.

a) Hor circuits for inductive load according to 7.2.8, the rated curtent for inductive lopd is

ftt(llowed by the upper case letter “L” (indicating Inductance) followed by the letter “A”| See
examples.

4LA 250 V ~

or 4L/ 250

b)

-

or inductive loads using the historical marking indication, the rated current for indyctive
¢ad placed between double, pointed brackets. The symbol for the nature of the supply is
aced before or after the current and voltage ratings. See examples.

o =

—

he marking “b” is not recommended-for new designs.

[[4 A]] 250 V ~

8.3.8 General Purpose lpads

For gwitches classified to operate General Purpose loads according to 7.2.10, the symbol
“GP’[follows the Amp symbol. See example.

10 AGP 250V ~
8.4 | Temperature rating
8.4.1 Information about rated ambient temperature shall be provided by indicating the
negailve (less than zero degrees Celsius) iemperature value preceding the letier "1, the

higher temperature value (greater than 55 °C) following the letter "T".

If no lower temperature value is given, the lower temperature value is 0 °C:

25T85 (meaning —25 °C up to +85 °C)

T85 (meaning 0 °C up to +85 °C)

If no information is given, for mechanical switches and electronic switches the rated ambient
temperature range is 0 °C up to 55 °C.


https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016 - 43 -

8.4.2

For switches only partially suitable for a rated ambient temperature higher than 55 °C
(according to 7.3.3), the information shall be provided as follows:

T 85/55 (meaning up to 85 °C for the switch body and up to 55 °C for the actuating member).

Examples:

25T85/55
8.5 | Operating cycles
Infornation about the rated operating cycles shall be provided in a scientific manner by using
symbol "E", indicating the exponent. For switches for 10 000 operating cycles according to
7.4 .4 this information is not necessary:
Exanpples:
1E3 £ 1 000 25E3 =25 000 1E5 =100 000
8.6 | Switches intended for use in Class Il equipment or appliances
The symbol (O] (symbol 5172 of IEC 60417) shall net'be marked on the switch. This symbol
applies to equipment or an appliance, and not an individual switch.
8.7 | Required marking
Reqyired marking on a switch shall preferably be on the body of the switch. It may, howgver,
be placed on non-detachable parts -but not on screws, removable washers or other parts
which might be removed when cefnnecting conductors and during installation of the switch.
The marking for characteristics\lof any replaceable fuse incorporated in a switch shgll be
placgd on the fuse-holder or_innthe proximity of the fuse. The characteristics may be indi¢ated
by syymbols (see IEC 60127).
For gwitches of smalldimensions, the marking may be on different surfaces.
8.8 | Legibilitysand durability of marking
The fequiredymarking shall be legible and durable.
Comphidance with the requirements of 8.1 to 8.8 is checked by inspection and by rubbing the

mark

Ing Dy nanda as T0lIOWS:

The test is made by rubbing the marking by hand for 15 s with a piece of cotton cloth soaked
with water, and again for 15 s with a piece of cotton cloth soaked with aliphatic solvent
hexane with a content of aromatics of maximum 0,1 % by volume, a kauributanol value of 29,
an initial boiling point approximately 65 °C, a dry-point of approximately 69 °C and a density

of ap

proximately 0,68 g/cm3.

Marking made by impressing, moulding, laser or engraving is not subjected to this test.

After

this test, the marking shall be easily legible.
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8.9 Switches with their own enclosure

For switches with their own enclosure and not intended to be incorporated in an appliance,
the "OFF" position shall be clearly indicated. Switches with micro-disconnection or electronic
disconnection shall not be marked with the symbol "O" for the "OFF" position. For switches
where the marking of the switch position is impossible or leads to misunderstanding, for
example rocker switches or push-button switches with more than one biased push-button, the
direction of actuation(s) shall be marked. For switches having more than one actuating
member, this marking shall indicate, for each of the actuating members, the effect achieved
by its operation.

For gwitchresTiassifred—asumque—type, 70+ the OFF mmarkimg—s—tobe—according tp the

manyfacturer’s declaration.
For gush-button switches with a single button, the OFF position is not required to\be marked.
NOTE[ The symbol "O" is used only for full disconnection.
9 PRrotection against electric shock

9.1 | Switches shall be constructed so that there is adequate protection against contac{ with
live parts in any position of use when the switch is mounted{and operated as in normalf use,
and after any detachable parts have been removed, exceptdamps with caps.

For qwitches for class Il appliances, this requirement{applies also to contact with metal parts
sepafated from live parts by basic insulation only, ofawvith basic insulation itself.

NOTE| For the purpose of this standard, metal-sensing_surfaces which are connected to live parts by megns of
protedtive impedance (see 9.1.1) are considered to offerprotection against electric shock.

Compliance is checked by inspection andby the following test:
a) Tlhe test is applied to those parts of the switch which are accessible when it is mounted in
any position in accordance with the manufacturer's documentation, with any detachable
rts, except lamps with caps; removed;

b) The insulating properties)of lacquer, enamel, paper, cotton, oxide film on metal parts,
ads and sealing compounds which soften in heat shall not be relied upon to give the

réquired protectiop~against contact with live parts.

robe B according to IEC 61032 (IEC 60529:1989, Figure 1) jointed test finger is applied
ithout forcewin every possible position. If Probe B is able to enter the opening, the fijnger
repeatedwith an electrical contact indicator to show contact, the test allows the finger
to be in<the angled position. It is recommended to use a lamp for the indication of contact
af a voltage not less than 40 V.

c)

obe 11 according to IEC 61032 straight unjointed test finger is applied with 20 N of [force
toany opening that prevents the entry of probe B.

e) Test pin Probe 13 according to IEC 61032 is applied to openings in insulation materials
and unearthed metal parts without force in every possible position.

f) In case of doubt the tests are repeated under the conditions for the test of Clause 16.

It shall not be possible to touch bare live parts.

For switches which have any parts of double insulation construction, it shall not be possible to
touch with the jointed test finger unearthed metal parts which are only separated from live
parts by basic insulation, or by the basic insulation itself.

9.1.1 Accessible metal parts which are needed for the operation of a switch (for example,
sensing surfaces) may be connected to live parts by means of a protective impedance.
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The protective impedance shall consist of resistors and/or capacitors and shall comply with
one of the following:

a) At least two independent resistors of the same nominal value in series. The resistors shall
comply with the requirements given in 24.4;

b) at least two independent capacitors in series, of the same value. The capacitors shall
comply with the requirements for class Y2 according to IEC 60384-14;

c) at least one resistor complying with 24.4 and one capacitor complying with the
requirements for class Y2 according to IEC 60384-14 in series The impedance of the
resistor and capacitor should be approximately equal

The femoval of protective impedances, or their short-circuiting, shall be possible only by
destrnuction of the switch or by rendering the switch obviously unusable. The protgctive
impefdances shall be so designed and arranged that along their surfaces and between|their
surfalces, the requirements according to Clause 20 are met.

Compliance is checked by inspection and by the tests in 24.4.

9.1.2 If a cover or cover-plate or a fuse can be removed without the’use of a tool or |f the
instrdiction for use specifies that, for the purpose of maintenance, ‘when replacing the [fuse,
covefs or cover-plates fastened by means of a tool have te- be removed, the protgction
against contact with live parts shall be assured even after removal of the cover or cover-plate.
If thi$ requirement is achieved after a switch is built into an ‘appliance, the switch itself [does
not have to comply with this requirement.

Compliance is checked by applying Access Probe<C according to Figure 3 IEC 61032:1997,
throdugh the hole, applying up to 20 N of force. The\pin shall not touch live parts.

9.1.3 An actuating member shall be fixed adequately if the removal of the actuating
memper gives access to live parts. An actuating member is considered to be fixed adequately
if acgess to live parts can be gained only, by breaking or cutting or by dismantling with the aid
of a fool.

Compliance is checked by inspection, during the tests according to Clause 18 and by applying
the test probe B according to"lIEC 61032 without force.

9.2 | For switches forfappliances other than those of class Ill, accessible parts of actufating
mempers shall be of-oné of the following types:

a) insulating material;
b) njetal separated from basic insulated parts by supplementary insulation;

c) metalseparated from live parts by double or reinforced insulation;

d) metalseparated from live parts by protective impedances.

Compliance for items a) to c) is checked by inspection, measurement and test as appropriate.
Compliance for item d) is checked as follows:

The measurements are carried out between either a single accessible metal part or any
combination of accessible metal parts and earth, through a non-inductive resistor of 2 kQ at
rated voltage (and rated load in ON-state), in ON- and OFF-state, and/or at lowest and
highest setting value. During the measurements, each one of the resistors and all other
components, if any, in the protective impedance, are short-circuited one at a time.

The current shall not exceed, in any measurement, 0,7 mA (peak value) for AC up to 1 kHz or
2 mA for DC.
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For frequencies above 1 kHz, the limit of 0,7 mA is multiplied by the value of the frequency in
kHz, but shall not exceed 70 mA.

9.3 Capacitors shall not be connected to unearthed metal parts which are accessible when
the switch is mounted in accordance with the manufacturer's declarations. Metal casing of
capacitors shall be separated by supplementary insulation from accessible unearthed metal
parts, when the switch is mounted in accordance with the manufacturer's declarations.

Compliance is checked by inspection and according to the requirements in Clauses 15 and
20.

10 Provision for earthing

10.1| Switches for class Il appliances shall have no provision for earthing the switch or parts
thergof. Interconnections for maintaining the earthing circuit are permitted.

Compliance is checked by inspection.

10.2| Earthing terminals, earthing terminations and other earthing means shall ngt be
conngcted electrically to any neutral terminal.

Compliance is checked by inspection.

10.3| Accessible metal parts of switches for class |-appliances which may become live ih the
event of an insulation fault shall have provision for.earthing.

Compliance is checked by inspection.

10.3]1 Parts separated from live partsiby double insulation or reinforced insulation] and
parts| screened from live parts by metal parts connected to an earthing terminal, eanthing
termination, or other earthing meansyare not regarded as likely to become live in the evgnt of
an inpulation fault.

10.3)2 Accessible metal parts of switches may be connected to earth through their fixing
means, provided that provision is made for clean metallic surfaces at the connection points.

10.4| The connection between an earthing terminal, earthing termination or other eanthing
means and partswrequired to be connected thereto shall be of low resistance.

Compliancelis’checked by the following test:

a) a cufrent of 1,5 times the rated current but not less than 25 A, derived from an AC source,
‘/I‘th d IIU'IIUCICII vut’tayc lIUt UAUUUdI‘IIy 12 ‘VI, ;\) paoocd bUtVVUUII thU Ualthl.lly tUII inal,

earthing termination, or other earthing means, and each of the parts in turn;

b) the voltage drop between the earthing terminal, earthing termination, or other earthing
means, and each part connected thereto is measured when steady-state conditions have
been achieved and the resistance is calculated on the basis of the current and this voltage
drop.

In no case shall the resistance exceed 50 m£.

10.5 Earthing terminals of all types for unprepared conductors shall be of a size equal to, or
larger than that required for the corresponding current-carrying terminal. It shall not be
possible to loosen the clamping means without the aid of a tool, and they shall be adequately
locked against unintentional loosening.
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Compliance is checked by inspection, by manual test and by the appropriate tests of
Clause 11.

10.5.

1 In general, the designs commonly used for terminals according to 11.1 and

11.2

provide sufficient resilience to comply with the requirement for adequate locking against

unint

10.5.

may

entional loosening.

2 If the switch is subjected to excessive vibration or temperature cycling, special
provisions, such as the use of an adequately resilient part (for example, a pressure plate),

be necessary if pillar terminals are used (See Figure 1).

10.6
provi
screy

Com

10.7
from

metal that is in contact with those parts.

10.8
corrg
plate

Com
of Cl

10.9
alum
betw

Com
case

11 Terminals and terminations

111
111

1 General

Thread-cutting and thread-forming screws may be used to provide earthing conti
ded that it is not necessary to disturb the connection in normal use and atyleas
Vs are used for each connection.

bliance is checked by inspection and during the tests of 19.2.

All parts of an earthing terminal shall be such that there is no risklef corrosion res
contact between those parts and the copper of the earthing‘conductor, or any

The body of an earthing terminal shall be of brass orother metal no less resistg
sion, unless it is a part of the enclosure, when any~screws or nuts shall be of b
d steel complying with 19.3, or other metal no less¢esistant to corrosion and rusting

bliance is checked by inspection, in case of doubt, compliance is checked by the te
huse 22.

If the body of an earthing terminal“is part of a frame or enclosure of aluminiu
nium alloy, precautions shall be taken to avoid risk of corrosion resulting from co
ben copper and aluminium or its alloys.

bliance with the requirements of 10.7, 10.8 and 10.9 is checked by inspection a
5 of doubt by analysis of‘the’ materials and their coatings or platings.

Common requirements to terminals

Ter
cond

inals_shall enable a safe and reliable connection for the conductors declared unde

huity,
two

ilting

bther

nt to
rass,

sting

m or
ntact

nd in

r the
5izes

tions of the intended use. The evaluation and tests are done considering the wire

given In Table 4 with respect 1o ithe resistive currents declared IT no oiher wire sizes are
declared by the manufacturer.
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Table 4 — Resistive current carried by the terminal and related cross-sectional

areas of terminals for unprepared conductors

Flexible conductors

Resistive current carried by the terminal
Cross-sectional areas
A mm? Terminal size
Over Up to and including Minimum Medium Maximum
- 3 - 0,5 0,75 0
3 6 0,5 0,75 1,0 0
B TO 0,75 T,0 T.5 T
10 16 1,0 1,5 2,5 2
16 25 1,5 2,5 4,0 3
25 32 2,5 4,0 6,0 4
32 40 4,0 6,0 10,0 5
40 63 6,0 10,0 16,0 6
Rgsistive current carried by the terminal Rigid conductors
Cross-sectional areas
A mm? Terminal size
Over Up to and including Minimum Medium Maximum

- 3 0,5 0,75 1,0 0
3 6 0,75 1,0 1,5 1
6 10 150 1,5 2,5 2
10 16 1,5 2,5 4,0 3
16 25 2,5 4,0 6,0 4
25 32 4,0 6,0 10,0 5
32 40 6,0 10,0 16,0 6
40 63 10,0 16,0 25,0 7

Screws and nuts for clamping the conductors shall not serve to fix any other part, although

they may hold the clamping part in place or prevent it from turning.

Clamping shall‘be between metal surfaces except that, for terminals intended to be usgd in

circu

Compliarice is checked by inspection.

ts carrying a current not exceeding 0,2 A, one of the surfaces may be non-metallic.

11.1.2 Design of terminals

Term

inals shall be designed so that a suitable conductor may be inserted into the aperture to

the designed depth without undue force and undue damage to the conductor and terminal.

Compliance is checked by inspection.

11.1.

Term

3 Insulation

inals shall be designed so, that there is no reduction of the insulation strength when the

conductor is attached to the terminal as declared by the manufacturer.

Compliance is checked according to Clause 20 with the conductors connected as declared.
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NOTE This can be done having the end of a conductor introduced into the hole visible or that the insertion of the
conductor is prevented by a stop if further insertion may reduce creepage distances and/or clearances or influence
the mechanism of the switch.

11.1.4 Connection

A terminal shall be designed so that a conductor cannot slip out while being connected or
while the switch is being operated as intended.

Compliance is checked by TT1.

11.2 _Fixing of terminals

11.21 Terminals shall be fixed so, that they will not work loose when the conduc']or is
connected or disconnected. For example this can require that the clamping ‘mieang are
tightgned or loosened.

The intended removal of a conductor shall require an action other than a pull.at the condyctor.

This |requirement does not preclude floating terminals or terminals’ mounted on floating
elements, such as those used in some stack-type switches. For-terminals declared 7.20.14
(flat guick-connect termination) the tabs shall allow the application and withdrawal of fgmale
conngctors without damage to the switch such as to impair compliance with this standard

Compliance is checked by TT2.

11.2)2 For terminals declared 7.20.13 (push in) in combination with conductors dec]ared
unprepared (7.20.1):

Compliance is checked by inspection and 11.8.4.

11.3| Location and shielding of terminals

11.3/1 Terminals shall be located-or shielded so that when wires are connected there |is no
redugtion of the insulation strength of the terminals, live parts or to accessible metal partg.

11.3)2 Terminals suitable-for the connection of flexible conductors (7.20.3) shall be lo¢ated
or shlielded so that theretis no risk of contact between live parts and accessible metal parts.

11.3/3 For switches for class Il appliances there shall be no risk of contact between live
parts| and metal-parts separated from accessible metal parts by supplementary insulation
only.

Compliance is checked by inspection and for stranded wires by TT3 (strand escape test).

11.4 Terminals for interconnection of more than one conductors

Terminals intended to be used for the interconnection of more than one conductor (7.20.9)
shall be designed so that the combination of the most onerous sizes connected
simultaneously, does not result in a hazard.

Compliance is checked by inspection and TT4.

11.5 Thermal stress

Terminals shall withstand thermal stress occurring in normal use. Terminals rated for less
than 20 mA are not subjected to this test.
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Compliance is checked according to TEZ2 in Clause 17 of |IEC 61058-1-1:2016 or
IEC 61058-1-2:2016.

11.6 Test sequences

Depending on terminals allowing the connection of prepared or unprepared conductors, the
tests are conducted according Table 5 in the sequence with increasing TT-number.

Table 5 — Terminal test sequence

Examples of terminals

R% ~annection Conductor IT1 TII2 TI3 ITA
(not exhaustive)
Screw  7.20.12,
possjble
unprepared X X X X Piercing 7.20.18,
(7.24.11) (7.20.1).

Pushin 7.20.13

Screw  7.20.12,
possjble prepared Piercing 7.20018]
(7.29.11) (7.20.2) Push in 72013,

Quick ¢onnect

not dossible Soelder 7.20.15

unprepared

X — - -
(7.24.10) (7.20.1). Welding 7.20.16

not gossible prepared ~ ~ ~ ~ Fixed wires (7.20.17) and terminati¢ns
(7.24.10) (7.20.2) in general

NOTE1 “X” indicates the test is required.

NOTE 2 Column descriptions and test codes:

TT

N

Conductor escape test.
TT2 |Terminal displacement test.
TT3 |Strand escape test

TT4 |Multiple conductors

11.7| Conductor escapge test (TT1)

Conductors to be fitted)are selected as declared by the manufacturer or of maximum cyoss-
sectipnal areas accerding to Table 4.

The [conductor’is inserted into the terminal over a length equal to the minimum dis{ance
pres¢ribed-or,”if no distance is prescribed, until an end-stop is reached or until the conductor
justs;[;rojects from the far side of the terminal and in the position most likely to assist a sfrand
to esfcape.

The test is repeated with the terminal fitted with conductors as declared or of minimum cross-
sectional area according to Table 4.

For terminals declared suitable for prepared conductors (7.20.2) the declared type shall be
used.

For terminals declared suitable for rigid conductors (7.20.5), before insertion into the terminal,
the wires are straightened.

For terminals declared suitable for stranded conductors (7.20.3 or 7.20.4), these are twisted
in one direction, so that a uniform twist of one complete turn in a length of approximately 2 cm
is obtained.
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For terminals declared screw type terminals (7.20.12) these are tightened with the torque
according to Table 10.

For terminals declared suitable for the connection of two or more conductors (7.20.9), the test
is repeated with the terminal fitted with the declared numbers of conductors;

For terminals declared for solder or welding terminals (7.20.15 or 7.20.16) or if the connection
is designed so that a slip out is prevented by design, no test is necessary.

Compliance of test:

After| the test, the conductor shall not have escaped into or through the gap between the
clamping means and retaining device.

11.8| Terminal displacement test (TT2)
11.8/1 Connection test

A conductor shall be connected and disconnected 10 times using the_parameters of TT1,|if no
test according to 11.8.2 is required.

For terminals declared for only one time connection (7.20.10)his test is not required.
Compliance of test:
After|the test, the terminal shall not have displaced.from its intended position.

11.82 Screw-type terminal

For {erminals declared 7.20.12 “screw’~additionally the following test is conducted of the
samg samples:

a) The screw-type terminal is_fitted with a conductor of the smallest or declared cross-
sectional area specified in. Table 4, the terminal screw being tightened with a torque ¢qual
te that specified in the appropriate column of Table 10.

b) If the screw has a hexagonal head with a slot, the torque applied is equal to that spegified
n column Il of Table*0.

c) The conductor is_subjected to a pull of the force as given in Table 6, the pull being applied
wlithout jerkss«for 1 min, in the direction of the axis of the conductor space.

d) repeat a)to’c) with the largest wire size.

Fpr terminals declared suitable for the connection of two or more conductors (7.20.9), the
testis-repeated with the terminal fitted with the declared number of conductors.

F % : 1 ol Il ol H | £ 4 ol 4 ([Z ON O\ 4l HIY ” H
CTIrrTars UucilalTlu suUTtaulc TUT twU Ul THUTT CUTITUULLUTS (7.2U.J), U1 appruplidic |.U IS

applied consecutively to each conductor.

During the test, the conductor shall not move noticeably in the terminal.

11.8.3 Flat quick-connect termination

For terminals declared 7.20.14 (flat quick-connect termination) compliance is checked by
applying the axial forces without jerks to the tab equal to those specified in IEC 61210:2010,
Table 6 (retention force). No significant displacement or damage shall occur.

11.8.4 Push in terminals

For terminals declared 7.20.13 (push in) in combination with conductors declared unprepared
(7.20.1), the test procedure is:
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Conductors to be fitted are selected as declared by the manufacturer or of maximum cross-
sectional areas according to Table 4.

Perform steps a) to f).

The test is repeated with the terminal fitted with conductors as declared or of minimum cross-
sectional area according to Table 4.

Step a) — Insert the conductor into the terminal, either as far as possible or insert so that
adequate connection is obvious.

Step|b) — Twist it through 90° in an axial direction.

Step|c) — Apply a pull force in opposite to direction of insertion as specified in\(Table §; the
pull i applied without jerks, for 1 min

Step|d) — Disconnect the conductor, use the designed disconnect means.other than a pdll on
the cpnductor only.

Steple) — Select a new conductor for each of the next 3 insertiops indicated above.

Step|f) — At the 5th insertion, the conductor used for the 4th insertion is reused (the intention
is thgt the conductor be used twice and gripped at the same’ place on the conductor).

Compliance of the test:

Durirjg the application of the pull, the conducter, shall not come out of the terminal. After these
tests| neither the terminal nor the clampingsmeans shall have worked loose.

Table 6 — Pulling-forces for screw-type terminals

Terminal size 0 1 2 3 4 5 6 r
Pdlling force (N) 35 40 50 60 80 90 100 1B5

11.9| Strand escapetest (TT3)

The [nsulation from-the end of a stranded conductor having the minimum or declared cyoss-
sectipnal area<speécified in Table 4 is removed for a length of 8 mm. One strand of the flgxible
conductor is'separated and left free and the remainder are fully inserted into the terminal and
clamped.

For lrw-y-mimnln Ann’I r

ara
TTirrraro g orarc

test is required.

.
T

ard—20-4 this

Compliance of the test:

The free strand shall be bent without tearing the insulation back and without making sharp
bends in every possible direction.

The free strand of the flexible conductor shall not touch relevant parts mentioned in 11.3.

The free strand of a flexible conductor connected to an earthing terminal shall not touch any
live part.
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11.10 Multiple conductors (TT4)

Conductors to be fitted are selected as declared by the manufacturer or of maximum cross-
sectional areas according to Table 4.

For conductors classified 7.20.13, perform steps a) to ¢) of TT2 Clause 11.8.4.
For conductors classified 7.20.12 perform steps a) to c) of TT2 Clause 11.8.2.

For terminals declared suitable for the connection of two or more conductors (7.20.9), the test

is repeated with the terminal fitted with the declared number of conductors;

For ferminals declared suitable for two or more conductors (7.20.9), the appropriate’ pull is
applipd consecutively to each conductor.

Compliance of the test:

During the application of the pull, the conductor shall not come out of the“terminal. After these
tests| neither the terminal nor the clamping means shall have worked\oose.

12 Construction

12.1| Constructional requirements relating to protection against electric shock

12.11  When double insulation is used the design‘shall be such that the basic insulation and
the gupplementary insulation can be tested separately unless compliance with regard tp the
prope¢rties of both insulations is provided in anothéer way.

Compliance is checked by inspection.

a) I the basic and the supplementary insulation cannot be tested separately, [or if
cpmpliance with regard to the praperties of both insulations cannot be obtained in anpther
way, the insulation is considered to be reinforced insulation.

b) Specially prepared specimens, or specimens of the insulating parts, are considered o be
wlays of providing means of determining compliance.

12.1)2 Switches shall)be designed so that creepage distances and clearances cann¢t be
redu¢ed, as a result of wear, below the values specified in Clause 20. They shall be
consjructed so_that'if any conductive part of the switch becomes loose and moves qut of
positlon, it cannot get so disposed in normal use that creepage distances or cleargdnces
acrogs supplementary insulation or reinforced insulation are reduced.

Compliance is checked by inspection, by measurement and by manual test.

For the purpose of this test:

— itis not to be expected that two independent fixings will become loose at the same time;

— parts fixed by means of screws or nuts provided with locking washers are regarded as not
liable to become loose, provided that these screws or nuts are not required to be removed
during user maintenance or servicing;

— springs and spring parts are not regarded as being liable to become loose or fall out of
position if they do not do so during the tests of Clauses 18 and 19.

12.1.3 Integrated conductors shall be rigid, fixed, or insulated so that in normal use
creepage distances and clearances shall not be reduced below the values specified in
Clause 20.
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Insulation, if any, shall be such that it cannot be damaged during mounting or in normal use.
Compliance is checked by inspection and by the tests of Clause 20.

If the insulation of a conductor is not at least electrically equivalent to that of cables and cords
complying with the appropriate IEC standard or does not comply with the dielectric strength
test made between the conductor and metal foil wrapped around the insulation under the
conditions specified in Clause 15, the conductor is considered to be a bare conductor.

12.1.4 Full disconnection or micro-disconnection can only be achieved using a series

nic ata a vithou D el path o D ol path g uated—using—-the—impulse

12.1/5 Electronic disconnection is formed by any parallel components or path®acrgss a
seriep contact, or when no mechanical contact is provided in the switch.

12.2| Constructional requirements relating to safety during mounting.and normal
operation of the switch

12.21 Covers, cover plates, removable actuators and the like providing safety shall be [fixed
in such a way that they cannot be displaced or removed except by use of a tool. The fikings
for alcover or cover plate shall not serve to fix any other part €xcept an actuating membet.

It shiall not be possible to mount removable parts,for"example cover PLATES befpring
indicators or knobs, such that indication of switch_fositions does not correspond with the
actugl switch position.

12.2)2 Fixing screws of covers or cover plates shall be captive.

The use of tight-fitting washers of cardbeard or similar material is deemed to be adequate for
this gurpose.

12.23 A switch shall not be damaged when its actuating member is removed as intendgd.

Compliance with the requirements of 12.2.1, 12.2.2 and 12.2.3 is checked by inspection|after
remaving the actuating member and, by the tests of 18.3 and 18.4.

12.2/4 A pull-cord_shall be insulated from live parts and designed such that it shgll be
poss|ble to fit or¢a replace it without removing parts causing live parts to become accessible.

Compliancezis’checked by inspection.

12.25° 1f an illuminated indicator is incorporated in a switch, it shall provide the cqrrect
indication as declared by the manufacturer.

Compliance is checked by connecting the switch to a voltage not deviating by more than
+10 % of the marked voltage for the lamp circuit or rating of the switch, whichever is
applicable.

12.3 Constructional requirements relating to the mounting of switches and to the
attachment of cords

12.3.1 Switches shall be designed so that the methods of mounting in accordance with the
manufacturer's declarations do not adversely affect compliance with this standard.

These methods of mounting shall be such that the switch cannot rotate, or be otherwise
displaced, and cannot be removed from an appliance without the aid of a tool. If the removal
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of a part, such as a key, is necessary during the normal use of the switch, then the
requirements of Clauses 9, 15 and 20 shall be satisfied before and after such removal.

Compliance is checked by inspection and by manual test.

a) Switches fixed by a nut and a single bush concentric with the actuating means are
deemed to comply with this requirement, provided that the tightening and/or loosening of
the nut requires the use of a tool, and that the parts have adequate mechanical strength.

b) An incorporated switch mounted by screwless fixing is deemed to comply with this
requirement if the use of a tool is required before the switch can be removed from the
appliance.

12.3]2 A conductor intended to be disconnected, shall indicate an obvious methof for
insertion and disconnection of the conductors. The intended disconnection of &/ conductor
shall|require an operation, other than a pull at the conductor.

12.33 Openings for the use of a tool intended to assist the insertion or,disConnection |shall
be clearly distinguishable from the opening for the conductor.

13 Mechanism
Switg¢hes with series contacts shall comply with the following:

13.1| For DC switches with a voltage rating above 28 V dc in combination with a cyrrent
rating above 0,1 A the speed of contact making and/breaking shall be sufficiently independent
of thé speed of actuation.

Compliance is checked during the test TC1Qac¢cording to Clause 17 of IEC 61058-1-1:20(16 or
IEC $1058-1-2:2016.

13.2| A switch with an intermediate pesition shall not create an unintended operation.

Compliance with the requiremeht is checked by the test in 15.3. With the actuator ip the
intermediate position, apply the withstand test voltage in Table 8 for declared tyge of
discgnnection in 7.14 between the adjacent terminals associated with the disconnection.

13.3| When the actuating member is released, it shall take up automatically or stay in the
positljon corresponding to that of the moving contacts, except that, for switches which [have
only pne rest pesition, the actuating member may take up its normal rest position.

Compliance=with the requirements of 13.3 is checked by manual test, the switch being
mounted\according to the manufacturer's declarations and the actuating member being
actugted’as in normal use.

If necessary, the adequacy of the separation of the contacts in an intermediate position is
determined by a dielectric strength test in accordance with 15.3, the test voltage being
applied between the relevant terminals, without removing any cover.

13.4 A cord-operated switch (pull cord) shall be constructed so that, after actuating the
switch and releasing the cord, the relevant parts of the mechanism are in a position from
which they allow the immediate performance of the next movement in the cycle of actuation.

Compliance is checked by inspection and by the following test.

Cord-operated switches shall be actuated from any one position, to the next position, by the
application and removal of a steady pull not exceeding 45 N vertically downwards, or 70 N at
45° to the vertical, with the switch mounted as declared.
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13.5 Multi-pole switches shall make and break all related poles substantially together unless
otherwise declared according to Table 3 “Operating sequence”. For switches with switched
neutral, the neutral may make before and break after the others.

Compliance is checked by inspection and, if necessary, by test.

14 Protection against ingress of solid foreign objects, ingress of water and

humid conditions

14.1 _Protection against ingress of solid foreign objects

Switghes shall provide the declared degree of protection as in 13.3 of IEC 60529:1
against solid foreign objects when mounted and used as declared.

Compliance is checked by the appropriate test specified in IEC 60529.

Detarhable parts are removed. A switch which relies on mounting in, ap-06n, an appliand
the declared degree of protection against solid foreign objects shall be'suitably mounted
on, & closed box to simulate the appliance, and the tests shall\be performed using
simulated assembly.

For numerals 5 and 6, the test is carried out according to category 2 with the specimen |
mostlunfavourable position considering the manufacturer's.declarations continued for a p
of 8 h. During the 8 h period, the specimen under test-shall be alternatively loaded for 1 K
the maximum rated current and 1 h without current.

For the test for first characteristic numeral 5, thexswitch is deemed to comply if

For the test forfirst characteristic numeral 6, the protection is satisfactory if no deposit of
is observable inside the switch at the end of the test.

14.2| Protection against ingress of water

all actions function as declared;

~

he temperature rise at the termindls does not exceed 55 K when tested in accord
with Clause 16, with the exception-that the temperature-rise test at the terminals is c3
Ut at rated current and at an ambient temperature of 25 °C + 10 °C;

= O

he dielectric strength requitement of 15.3 applies with the exception that the speci
ale not subjected to the(humidity treatment before the application of the test voltage
tgst voltage shall be 75 % of the corresponding test voltage specified in 15.3;

there is no evidence that transient fault between live parts and earth metal, acces
metal parts, or dctirating members has occurred.

989,
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Switches shall provide the declared degree of protection against ingress of water when
mounted and used as declared.

Compliance is checked by the appropriate tests specified in IEC 60529 with the switch placed
in any position of normal use. Switches are allowed to stand at 25 °C + 10 °C for 24 h before
being subjected to the following test.

The test is then carried out according to IEC 60529 as follows:

IPX1 switches as described in 14.2.1 with the drain holes open;
IPX2 switches as described in 14.2.2 with the drain holes open;
IPX3 switches as described in 14.2.3 with the drain holes closed;
IPX4 switches as described in 14.2.4 with the drain holes closed;
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IPX5 switches as described in 14.2.5 with the drain holes closed,;
IPX6 switches as described in 14.2.6 with the drain holes closed;
IPX7 switches as described in 14.2.7 with the drain holes closed,;
IPX8 switches as described in 14.2.8 with the drain holes closed,;
IPX9 switches as described in 14.2.9 with the drain holes closed.

Immediately after the appropriate test, the switch shall withstand the dielectric strength test
specified in 15.3, and inspection shall show that there is no trace of water on insulation which
could result in a reduction of creepage and clearance below the values specified in Clause 20.

b)
c)

d)

e)

f)

9)

14.3| Protection against humid conditions

a)
b)

c)

he switch shall not be electrically loaded during these tests. The water temperature|shall
ot differ from that of the switch by more than 5 K.

Detachable parts are removed.

Jwitches incorporating separate gaskets, screwed glands, membranes or,. ‘other sdaling
heans, manufactured from rubber or thermoplastic materials are aged in' a,heating capbinet
ith an atmosphere having the composition and pressure of the ambient air and ventflated
natural circulation.

Jwitches declared 7.3.1 are kept in the cabinet at a temperature of 70 °C +2 °C| and
switches declared 7.3.2 and 7.3.3 are kept in the cabinet at a temperature of T + 30 qC for
40 h. If the switch is declared according to 7.3.3, the /T Jequals the lower of the two
alues following the letter T in 8.4.2. Switches with glahds or membranes are fitted and
cpnnected with conductors as specified in Clause 11.cGlands are tightened with a tgrque
as specified in Table 11. Fixing screws for enclosures are tightened with a torqye as
specified in Table 10.

Immediately after ageing, the parts are taken>out of the cabinet and left at 25 °C + 10 °C,
alvoiding direct daylight, for at least 16 h.

A switch which relies on mounting in,»0r on, an appliance for the declared degrée of
protection against harmful ingress of water shall be suitably mounted in, or on, a closed
box to simulate the appliance, and,the tests shall be performed using this simulated
assembly.

or the tests of second characteristic numerals 3 and 4, preferably the hand-held $pray
nozzle specified in IEC 60529 shall be used.

Hefore being placed in the humidity cabinet, the specimens are brought to a tempergture

between 74 where he dy otempe of-the-htmidity mber)

Detachable parts are removed and subjected, if necessary, to the humidity treatment with
the main part.

The humidity treatment is carried out in a humidity cabinet containing air maintained within

+5 °C of any convenient value (t) between 20 °C and 30 °C, with a relative humidity above

91 %. The specimens are kept in the cabinet for a minimum of 96 h.

d) After removing the specimens from the cabinet, the testing of 15.2 and 15.3 shall be

completed within 2 h under ambient conditions.

The switch shall not show any damage such as to impair compliance with this standard.

In most cases, the specimens may be brought to the specified temperature by keeping them
at this temperature for at least 4 h before the humidity treatment.
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In order to achieve the specified conditions within the cabinet, it is necessary to ensure
constant circulation of the air and, in general, to use a cabinet which is thermally insulated.

15 Insulation resistance and dielectric strength

151
The i

General requirements

nsulation resistance and the dielectric strength of switches shall be adequate.

Compliance is checked by the tests of 15.2 and 15.3, these tests being made immediately

after

the test of 143

The
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the jointed test finger (test probe B acéording to IEC 61032).

In c4

the insulation provided is subjected to the test voltages specified for reinforced insulation

The
comf

15.2

The
meaq

g@inforced insulation: between all live parts connected together and a metal foil cov

est voltage according to Table 8 is applied in the case of:
Linctional insulation: between the different poles of a switch. For the purpose of the
| the parts of each pole are connected together;

asic insulation: between all live parts connected together and a metal foil coverin
Liter accessible surface of the basic insulation and accessible metal’parts in contac
e basic insulation;

buble insulation: between all live parts connected together.ahd a metal foil coverin
iter, normally not accessible surface of basic insulation and non-accessible metal [
hd following this: between two metal foils covering séparately the inner, normall
ccessible surface of supplementary insulation and connected to non-accessible

arts, and the outer, accessible surface of supplémentary insulation and connects
ccessible metal parts;

e outer accessible surface of reinforced instilation and accessible metal parts.

bntacts: between the open contacts of each pole of a switch.

foils are not pressed into openings-hut are pushed into corners and the like by mea

ses where basic insulation:and supplementary insulation cannot be tested separ

tests are not carried out across protective impedances and poles interconnectg
onents.

Measurement of insulation resistance

nsulation’resistance is measured with a DC voltage of approximately 500 V applied
urement being made 60 s after application of the voltage.

test,

y the
with

g the
arts;

not
metal
pd fo

ering

ns of

htely,

d by

, the

The

nsulation resistance shall not be less than specified in Table 7.

NOTE Materials such as ceramic or porcelain are considered to have adequate insulation resistance and are not
subjected to the insulation resistance tests.
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Table 7 — Minimum insulation resistance

Insulation resistance
Insulation to be tested
MQ
Functional 2
Basic 2
Supplementary 5
Reinforced 7

15.3| Insulation test voltage

The Insulation is subjected to a voltage of substantially sine-wave form, having a.frequericy of
50 Hi or 60 Hz. The test voltage shall be raised uniformly from a value not greater thap the
rated voltage to the value specified in Table 8 within not more than 5 s and held at that yalue
for 60 s.

No flashover or breakdown shall occur. Glow discharges withautodrop in voltagd are
neglécted.

Table 8 — Dielectric strength

Test voltage (r.m.s.)"
Insulation or rated voltage u rated voltage rated voltage rated voltage
disconnection to be to and inclgdinp above 504V) up to above 130 V up above 250 \fup
tested? 50 V 9 and including to and including to and includling
130V 250 V 480 V
Vv Y, \% \%
Fundtional insulation® 500 1300 1500 1500
Basi insulation®) 500 1300 1500 1500
Supglementary insulation?) - 1300 1 500 1 500
Reinforced insulation®) %) 500 2 600 3000 3000
Acrops electronic 100 400 500 700
discgnnection
Acrops micro- disconnection 100 400 500 700
Acrops full disconnection 500 1 300 1500 1500

NOTE 1 Up to 50 V:(Not‘intended to be connected direct to the mains and not expected to be subject¢d to
temporary overvoltagesas defined in IEC 61140.

NOTE 2 Over 50)\/> The values are based on IEC 61140.

—  For functional, basic and supplementary insulation, and for full disconnection, the values are calculated| with
he formuta: U, + 1 200 V and rounded.

— Fof_miCro and electronic disconnection, the values are calculated with the formula: UN + 250 V and rounded.

N The overcurrent relay shall not trip when the output current is less than 100 mA. Care is taken that the
r.m.s. value of the test voltage is measured within £3 %.

2) Special components which might render the test impractical such as discharge lamps, coils, windings, or
capacitors are disconnected at one pole, or bridged, as appropriate to the insulation being tested. Where
this is not practical on the specimens to be used for the test of Clauses 16 and 17 in IEC 61058-1-
1:2016 or IEC 61058-1-2:2016, the test of 15.3 shall be carried out on additional specimens. These may
be special specimens with the appropriate components omitted.

3) An example is the insulation between poles (see definition 3.1.4).

4) For the test of basic, SUPPLEMENTARY and REINFORCED INSULATION, all LIVE PARTS are
connected together and care is taken to ensure that all moving parts are in the most onerous position.

5 For SWITCHES incorporating REINFORCED INSULATION as well as DOUBLE INSULATION, care is

taken that the voltage applied to the REINFORCED INSULATION does not overstress the basic or the
supplementary parts of the DOUBLE INSULATION.
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Heating

16.1 General requirements

Switches shall be constructed so that they do not attain excessive temperatures in normal

use
affe

The

16.2 —Contacts-and-terminals

The

perfgrmance of the switch is not adversely affected by their oxidation or other deterioratign.
Compliance is checked by Clause 17.

16.3| Other parts

. The materials used shall be such that the performance of the switches is not adversely
cted by operation in normal use at the rated temperature of the switch.

procedure to conduct the compliance test is described in 16.4.

material and design of the contacts and terminals shall be such that the operatjon and

16.3/1 Switch parts other than the contacts and terminals, in pormal use, shall not attain

tem
the

Compliance is checked by Clauses 17 and 21.

peratures which impair the performance or operation of the-switch or create a hazard to
user.

16.3)2 Insulation for conductors provided with the&l switch shall be rated not less than the

rele

Compliance is checked/verified on data provided by switch manufacturer.

16.4| Heating test

vant maximum temperature rating of the switch:

Unlegs declared otherwise, the testvis carried out on 3 specimens mounted as declared bl the

mandfacturer.

a)

b)

c)

d)

f)

9)

Jonductors of an approXimate length of 1 m, are fitted to the terminals or leads| The
cross-sectional area.shall be as declared or specified in Table 4 “medium”.

NOTE In case ofl doubt, the cross-sectional area of the conductor is measured to verify that the marked
alue is the measured value declared or given in Table 4.

Qonnected‘conductors when provided are joined to conductors in item a) per the
manufacturer’s instructions.
S
a

crew terminals and/or nuts are tightened with a torque equal to two-thirds (2/3) df the
bpropriate column of Table 10 (see Figures 2 and 6).

Heating cabinets for testing switches shall be without forced convection or a draught free
condition. A cabinet with forced convection may be used, provided the test specimens are
not affected by the forced convection.

The temperature of the air in the heating cabinet is measured as near as possible to the
center of the space occupied by the specimens and at a distance not closer than 50 mm to
the specimen.

Switches declared as 7.3.2 or 7.3.3, are placed in a heating cabinet and the temperature
is raised to the maximum T-rating of the switch. The temperature of the cabinet is
maintained at T +5 °Cor T+ 5 % (T + 0,05 T), whichever is greater.

Partially suitable rated switches declared as 7.3.3, with accessible parts (after the switch
is mounted as declared) rated 0 to 55 °C, shall be exposed to a temperature not higher
than 55 °C. The internal switch enclosure with a T rating is tested as described for “all
parts”.
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h) The temperature of mounting surfaces of the test equipment shall be between T and

i)

J)

k)

l)

p)

q)

During the test, the temperatures necessary to perform the ball pressure test of 21.1 are
meagured. The non-metallic surfaces likely to attain the highest temperature are meag
withqut disassembling the switch!

17
Refefence IEC 61088:1-1 for mechanical switch testing.

Refefence IEC:61058-1-2 for electronic switch testing.

NOTE| Refento Figure 16.

20 °C.

The specimens are subjected to 20 operating cycles with no current flowing. The actu

ating

member is left in the most unfavourable "ON" position. If there are more "ON" positions,
then the verification shall be realized at the most unfavourable one. Actuating members of

biased switches are fixed in the declared "ON" position.
Multi-way switches are loaded as specified in 5.3 resulting in the maximum heating.

Switches designed for DC only or AC and DC voltage where no polarity is given, the test
performed with DC voltage shall be performed in both polarities and an average value

calculated.

uring the test, the switch state shall not change. Fuses and other protective devices
npt operate. Small unintended variations of the switch state, for example .reve
variation of phase angle, are disregarded.

Alny convenient AC or DC voltage may be used for the test circuit as far as-the result
ffected.

a
The load is adjusted to allow the maximum rated current. Resistive loads are used u
declared specifically.

-~

i the switch is provided with components generating heat\in addition to the
generated by the contacts, these have to be operated in the,most unfavourable mode
segmiconducting devices)

The ON period is maintained with the test current uhtil*a constant temperature a
tarminals is attained. A temperature is considered to be constant when three succe
readings taken at intervals of 5 min indicate no ctiange greater than + 2 °C. For a c)
Iqad, after 1 h, the maximum temperature of the‘cycle is measured.

Thermocouples shall measure the temperature of the surfaces of the switch indi
below. Temperatures shall be determined-by means of fine wire thermocouples or
efuivalent means, so chosen and positioned that they do have the minimum effect o
tamperature of the part under test.
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18 Mechanical strength

18.1 General requirements

Accessible parts shall have adequate mechanical strength to withstand a minimum level of
force during normal use.

The specimen may be used for more than 1 test, if cumulative stress as a result of sequential
testing is avoided. When a specimen is damaged a new specimen shall be used for the next
test.

18.2 Impact

Switches rated equal to or above 0 °C are tested at 25 °C+ 10 °C.
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Switches rated below 0 °C are cooled to the minimum rated temperature T +0/-5 °C for 2 h
prior to testing.

The impact is delivered using the spring hammer test apparatus of IEC 60068-2-75. The
impact is equal to 0,5 Nm # 0,04 Nm, for foot operated switches the impact is equal to
1,0 Nm + 0,05 Nm.

One specimen is mounted in the test plate of Figure 11. Remove the mounting device and
specimen from the cold cabinet, when required. Immediately apply 3 blows, in a direction
perpendicular to the switch.

Compliance is checked by inspection and in case of doubt by Clause 9.

18.3| Pull

18.3/1 Cord-operated switches are submitted to an additional pull test as follows.

The switch is mounted as declared by the manufacturer, and the pull-¢ord is subjecteq to a
force, applied without jerks, first for 60 s in the normal direction,.and then for 60 s|in a
direction 45° maximum from the normal direction. The minimum Values of the pull force|shall
be as specified in Table 9 or three times the values of the nérmal operating force if that is
greater.

Table 9 — Minimum values of pull force

Force
RATED CURRENT N
Normal direction 45° from normal direction
A
Up t¢ and including 4 50 25
Overn 4 100 50

The sample shall not be damdged in a way that reduces the electrical safety.
Compliance is checked by inspection.
18.3)2 Pull (switches other than cord operated switches).

One specimen is used for testing, only parts accessible after mounting are tested. Testing is
completed at 25 °C + 10 C.

A pull force shall be applied for 60 s to try to pull off the actuating member.

The pull to be applied is 15 N, but if the actuating member is intended to be pulled in normal
use, the force is increased to 30 N.

The sample shall not be damaged in a way that reduces the electrical safety.
Compliance is checked by inspection.

18.4 Push

A push force of 30 N, using a switch not subjected to the pull force, shall be applied for 60 s
to try to push the actuating members in.
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The sample shall not be damaged in a way that reduces the electrical safety.

Compliance is checked by inspection.

19 Screws, current-carrying parts and connections

19.1 General requirements for electrical connections

Electrical connections shall be designed so that contact pressure is not transmitted through
insulating material other than ceramic, pure mica or other material with characteristics no less
suitaple, unless ithere Is visual evidence of suificient resiliency In the metallc parts to
compensate for any possible shrinkage or distortion of the insulating material.

The s$uitability of the material is considered in respect to the stability of the dimenasions within
the t¢mperature range applicable to the switch.

This frequirement is not applicable to connections internal to a switch where the connection is
used|for lamps for indicating purposes and where the current in this-Gircuit is equal or Qelow
20 mA.

Compliance is checked by inspection.

19.2| Screwed connections

19.21 Screwed connections, not tested in Clause{11Y electrical or other, shall withstanfd the
mechanical stresses occurring in normal use.

19.22 Screws transmitting contact pressuré’shall be in engagement with a metal thfead.
Such| screws shall not be of metal which is\soft or liable to creep, such as zinc or aluminigm.

19.213 Mechanical connections to ‘be used during installation of switches may be fnade
using thread-forming tapping screws’ or thread-cutting tapping screws, only if the screws are
supplied together with the piece-in which they are intended to be inserted. In addition, thfead-
cutting tapping screws intended to be used during installation shall be captive with the
relevant part of the switch.

19.2/4 Thread-forming (metal sheet) screws shall not be used for the connection of cugrent-
carrying parts, unless they clamp these parts directly in contact with each other and are
provided with a ‘suitable means of locking. Thread-cutting (self-tapping) screws shall npt be
used|for the elgctrical connection of current-carrying parts, unless they generate a full metric
ISO thread or-a thread of equivalent effectiveness. Such screws shall not, however, be used if
they |are(likely to be operated by the user or installer, unless the thread is formed |by a
swadging’action.

Compliance is checked by inspection.

For screws and nuts which are likely to be operated while the switches are being mounted
and connected, compliance is checked by the following test.

The screws or nuts are tightened and loosened:

— 10 times for screws in engagement with a thread of insulating material;
— &times in all other cases.
Nuts concentric with the button or lever are tightened and loosened five times. If either thread

is of insulating material, the torque is 0,8 Nm. If the threads are of metal, the torque is
1,8 Nm.
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Screws and nuts are tightened and loosened by means of a suitable test screwdriver or
spanner. The torque applied when tightening being equal to that specified in the appropriate
column of Table 10, if not otherwise specified.

The conductor is moved each time the screw or nut is loosened.

Column | applies to screws without heads which do not protrude from the hole when they are
tightened and to other screws which cannot be tightened by means of a screwdriver with a
blade wider than the diameter of the screw.
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mn Il applies to other screws which are tightened by means of a screwdriver;

mn |V applies to screws and nuts, other than nuts of mantle terminals, which
bned by means other than a screwdriver.

mn V applies to nuts of mantle terminals which are tightened“-by means other th
vdriver.

‘e a screw has a hexagonal head with a slot and the values in columns Il and |
ent, the test is made twice, first applying to the hexagonal head the torque specifi
hn IV, and then, on another set of specimens, applying the torque specified in colur
cans of a screwdriver. If the values in columns/fkand IV are the same, only the tes
crewdriver is made.

g the test, terminals shall not work JoOse and there shall be no damage, sud
age of screws or damage to the head slots, threads, washers or stirrups that
fir the further use of the screwed connection.

nantle terminals, the specified.hominal diameter is that of the slotted stud (see Figur

shape of the blade of the\test screwdriver shall suit the head of the screw to be teg
bcrews and nuts shall not be tightened in jerks.
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e terminal screws lor jnuts, screws for fixing covers, etc.
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Table 10 — Torque values

Nominal diameter of thread Torque
mm Nm

Over Up to and including | 1 11l 1\ \'
- 1,6 0,05 - 0,1 0,1 -
1,6 2,0 0,10 - 0,2 0,2 -
2,0 2,8 0,2 - 0,4 0,4 -
2,8 3,0 0,25 - 0,5 0,5 -
3.0 3,2 0,3 = 0,6 0,6 =
3,2 3,6 0,4 0,8 0,8 -
3,6 4,1 0,7 1,2 1,2 1,2 1.
(4,1 4,7 0,8 1,2 1,8 168 1.8
1,7 5,3 0,8 1,4 2,0 2/0 2,0
5,3 6 - 1,8 2,5 3,0 3p
6 8 - 2,5 3,5 6,0 4,0
8 10 - 3,5 4,0 10,0 6,0
10 12 - 4,0 - - 8,p
12 15 - 5,0 - - 10{0

19.2)5 Switches having screwed glands are submitfed to the following test.

Screwed glands are fitted with a cylindrical metal rod having a diameter equal to the nearest
integer value less than the internal diameter of the packing, in millimetres. The gland§ are
then tightened by means of a suitable spanner, the torque specified in Table 11 being agplied
to th¢ spanner for 60 s.

Table 11.~ Torque values for screwed glands

Diameter of the testirod Torque
mm Nm
Over Up to and including Metal glands Glands of insulatihg
material
_ 14 6,25 3,75
14 20 7,5 5,0
20 - 10,0 7,5

After the test neither the glands nor the enclosure of the specimen shall show any damage
within the meaning of this standard.

19.2.6 Correct introduction of the screws which are operated during mounting or connection
of the switch into the screw holes or nuts shall be ensured.

The requirement of correct introduction is met if introduction of the screw in a slanting manner
is prevented, for example, by guiding the screw by the part to be fixed, by a recess in the
female thread or by the use of a screw with the leading thread removed.

Compliance is checked by inspection and by manual test.
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19.2.7 Screws which make a mechanical connection between different parts of the switch
shall be locked against loosening if the connection carries current. Rivets used for current-
carrying connections shall be secured against loosening if these connections are subject to
torsion in normal use.

Compliance is checked by inspection and by manual test.

Spring washers may provide adequate locking. For rivets, a non-circular shank or an
appropriate notch may be sufficient.

Seali g r\nmpnllnd which softens in hoat prn\lirlne ernqllafn |nr\l(ing nnly for crew

conngctions not being subject to torsion in normal use.

19.2/8 Screws and nuts for clamping the conductors shall have a metric ¢SO standard
threqd or a thread comparable in pitch and mechanical strength.

Compliance is checked by inspection and by the tests of 19.2.

19.3| Current-carrying parts

Curre¢nt-carrying parts and parts in an earthing path shall haveladequate mechanical strength
and fesistance to corrosion.

Compliance is checked by inspection, in case of doubticcompliance is checked by the tdsting
of Clause 22.

20 Clearances, creepage distances, solid insulation and coatings of rigid
printed board assemblies

20.1| General requirements

Switghes shall be constructed so that the clearances, creepage distances, solid insulatiog and
coatihgs of rigid printed board- assemblies are adequate to withstand the elecfrical,
mechanical and thermal strgsses taking into account the environmental influences that| may
occuf during the anticipated’ life of the switch. Creepage distances and clearanceg are
meagured as shown in Annex A.

Clearances, creepage distances, solid insulation and coatings of rigid printed hoard
assemblies shall'comply with the relevant subclauses 20.2 to 20.6.

NOTE| The requirements and tests are based on IEC 60664-1 and IEC 60664-3.

Compliance is checked with detachable parts removed and movable parts which can be

Jouf VI oL £ H R Il J e 4 £ o] HH
assenmoreamatretreri-otrtettations Prat T Imrtric 1rrost urifavouravic PUSIITUIT.

Distances through slots or openings in surfaces of insulating material are measured to a metal
foil in contact with the surface. The foil is pushed into comers and the like by means of the
jointed test finger of IEC 61032 Probe B (IEC 60529:1989, Figure 1), but is not pressed into
openings.

A force is applied to bare conductors and accessible surfaces in order to attempt to reduce
clearances and creepage when making the measurement.

The force is:

— 2 N for bare conductors;

— 30 N for accessible surfaces.


https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016 - 67 -

The force is applied by means of a straight unjointed test finger Probe 11 of IEC 61032 the
same dimensions as the jointed test finger Probe B of IEC 61032 (Figure 1 of
IEC 60529:1989).

When applied to openings as specified in 9.1, the distance through insulation between live
parts and the metal foil shall not be reduced below the values specified.

NOTE 1 Movable parts are for example hexagonal nuts, the position of which cannot be controlled throughout an
assembly.

NOTE 2 A flow chart for the dimensioning of clearances is given in Annex B.

NOTE|3 A creepage distance cannot be less than the associated clearance.
20.2| Clearances
20.21 General

The ¢learances shall be dimensioned to withstand the rated impulse voltage declared by the
manufacturer according to 7.12 considering the rated voltage and the oVgfrvoltage category as
giver) in Annex E and the applicable pollution degree declared by the~tmanufacturer according
to 7.8 and 7.9.

20.22 Clearances for basic insulation

The ¢learances for basic insulation shall not be less than the values given in Table 12.

Howgver, smaller clearances, except those values“marked in Table 12 with note 5, may be
used|if the switch meets the impulse withstand voltage test of Annex G but only if the parts
are rjgid or located by mouldings, or if the construction is such that there is no likelihopd of
the distances being reduced by distortion; 0¥ by movement of the parts during mounting,
conngction and normal use.

Compliance is checked by measurement and, if necessary, by the test of Annex G| For
production where Annex G was uséed to show compliance, routine testing shall be conduicted
in acpordance with Annex K.

20.2/3 Clearances for functional insulation

The glearances for functional insulation shall not be less than the values specified for pasic
insulation in 20.2.2.

Compliance js\€hecked by measurement and, if necessary, by the requirements of Anng¢x G.
For production where Annex G was used to show compliance, routine testing shajl be
condycted jn accordance with Annex K.

20.2.4 Clearances for supplementary insulation

The clearances for supplementary insulation shall not be less than the values given in
Table 12.

Compliance is checked by measurement.
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Table 12 — Minimum clearances for basic insulation

2016

Rated impulse withstand voltagez) Minimum clearances in air ir;er‘r,llllhi)rr;;egl)'es up to 2 000 m above sea-
kV Pollution degree 1 Pollution degree 2 Pollution degree 3
0,33 0,01 0,24)%) 0,8%
0,50 0,04 0,249 0,89
0,80 0,10 0,24) %) 0,8%
1,5 0,5 0,5 0,8%
2,5 1.5 1.5 1.5
4,0 3 3 3
6°) 5,5 5,5 6/5

2)

Tlhis voltage is:

learances for altitudes above 2 000 m sea-level shall be multiplied by the altitude e¢orrection f
pecified in Annex H.

for functional insulation: the maximum impulse voltage expected to occur across.the clearance;

Actor

- for basic insulation directly exposed to or significantly influenced by transiént-overvoltage from the|low-
voltage mains: the rated impulse withstand voltage of the switch
- for other basic insulation: the highest impulse voltage that can occup-in the circuit.
3) Details for pollution degree are given in Annex F.
4} Hor printed wiring material, the values for pollution degree 1 apply; except that the value shall not be|less
than 0,04 mm.
5)  Minimum clearance values based on experience rather thammon/fundamental data.
6) Tlhis voltage is only applicable when determining reinforced insulation for a impulse withstand voltage of
4,0 kV.
7) Tlhe values for clearances on rigid printed boards~de not apply under the provision that the requirements of
Glause 23 are fulfilled and that the overcurrent protection provides full disconnection.
NOTE The values given in Table 12 are equ@l)to IEC 60664-1 and are not increased because only migimal
reduftion of clearances, for example, due to.mechanical abrasion during the lifetime of the switch, is expgcted
and pecause of the, in general, small overall dimension of switches for appliances.
20.2/5 Clearances for reinforced insulation
The glearances for reinforced insulation shall be not less than the values specified for pasic
insulation in 20.2.2(but using the next higher step for the rated impulse withstand voltage in

Tablg¢ 12. Smaller‘clearances than those specified in Table 12 are not allowed.

Com

20.3

bliancenis.checked by measurement.

Clearances for disconnection

20.3.

No cl

20.3.

1 Electronic disconnection

earances are specified for electronic disconnection.

2 Micro-disconnection

Clearances between terminals and terminations shall fulfil the requirement for functional
insulation according to 20.2.3.

No cl

earances are specified for the distance across the contacts.

For switches with a rated impulse withstand voltage less than 1,5 kV, clearances between
other current-carrying parts which are separated by the action of the switch shall be equal to
or greater than the actual value of the distance between the relevant contacts. Switches with
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a rated impulse withstand voltage of 1,5 kV the clearance of the other current carrying parts
which are separated by action of the switch shall be at least 0,5 mm.

NOTE The values for clearances on rigid printed boards do not apply under the provision that the requirements of
Clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.3.3 Full disconnection

The clearances for full disconnection shall not be less than the values for basic insulation
specified in 20.2.2, except that smaller values than those given in Table 12 are not allowed.
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Creepage distances
1 General

Creepage distances shall be dimensioned for the voltage which+is expected to ocg

rding to 7.8 and 7.9 and the material group.

elationship between material group and Proof Tracking Index (PTI) values is as follg

rial group | 600 < PTI

rial group 11 400 <PTIl <600
rial group Illa 175 <PTIl <400
rial group 111b 100 <PTI <175

e PTI values are obtained in accordance with the proof tracking test of Annex C.

1 Attention is drawn to the fact that certain IEC 60335-2 parts require a minimum PTI or CTI value of

2 For glass, ceramics and other inorganic materials which do not track, creepage distances need
r than their associated CLEARANCE.

Comparative tracking index) may be substituted for PTI in Clause 20. If a CTI of 1

test

20.4.
The

greailsr is needed, and the data is not available, the material group can be established W

r proof tracking index (PTI) as detailed in IEC 60112.

2 Creepage distances for basic insulation

sum
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creepage distances for basic insulation shall not be less than the values gian in
Tablée43

Compliance is checked by measurement.
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Table 13 — Minimum creepage distances for basic insulation

Creepage distance in millimetres °
Rated voltage I I
Pollution degree 2 Pollution degree 3
rm.s.? .
Zzg:‘et:::‘ Material group Material group

Vv | 1 Ila/lllb | 1 Ila/lllb
50° 0,2 0,6 0,9 1,2 1,5 1,7 1,9
125 0,3 0,8 1,1 1,5 1,9 2,1 2,4
250 0,6 1,3 1,8 2,5 3,2 3,6 4,0
320 0,75 1,6 2,2 3,2 4 4,5 g
400 1,0 2,0 2,8 4,0 5,0 5,6 63
500 1,3 2,5 3,6 5,0 6,3 ™™ 8)0

a8 This voltage is the voltage rationalized through Table 3a and Table 3b of IEC 60664-1(based on the fated

=

oltage.

etails for pollution degrees are given in Annex F.

i
¢ (Qoncerning SELV, the last paragraph of 9.1 should be considered.

20.43 Creepage distances for functional insulation

The preepage distances for functional insulation shall{not be less than the values given in

Table 14.

Compliance is checked by measurement.
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Table 14 — Minimum creepage distances for functional insulation

Working Printed board
voltage assemblies Pollution degree 2) 6)
rms. 1) Pollution degree
13) 24) 13) 2 3
Material group Material group
| 1 115) 1 1l 115)
\ mm mm mm mm mm mm mm mm mm
0 0,025 0,04 0,08 0,4 0,4 0,4 0,95 0,95 0,95
1R,5 0,025 0,04 0,09 0,42 0,42 0,42 1,0 1,0 ,0
6 0,025 0,04 0,1 0,45 0,45 0,45 1,05 1,05 1,05
PO 0,025 0,04 0,11 0,48 0,48 0,48 1,1 1,1 1
P5 0,025 0,04 0,125 0,5 0,5 0,5 1,2 1,2 ,2
2 0,025 0,04 0,14 0,53 0,53 0,53 1525 1,25 1125
0 0,025 0,04 0,16 0,56 0,8 1,1 1,3 1,3 3
50 0,025 0,04 0,18 0,6 0,85 12 1,4 1,6 ,8
53 0,04 0,063 0,2 0,63 0,9 1,25 1,5 1,7 .9
B0 0,063 0,1 0,22 0,67 0,95 1,3 1,6 1,8 20
1100 0,1 0,16 0,25 0,74 1 1,4 1,7 1,9 21
125 0,16 0,25 0,28 0,75 1,05 1,5 1,8 2,0 2,2
160 0,25 0,4 0,32 0,8 1,1 1,6 1,9 21 24
200 0,4 0,63 0,42 1 1,4 2 2,0 2,2 25
250 0,56 1 0,56 1,25 1,8 2,5 2,5 2,8 ,2
320 0,75 1,6 0,75 1,6 2,2 3,2 3,2 3,6 4,0
400 1 2 1 2 2,8 4 4,0 4,5 5,0
500 1,3 2,5 1,3 2,5 3,6 5 5,0 5,6 4,3
g30 1,8 3,2 1,8 3,2 4,5 6,3 6,3 7.1 8
g00 2,4 4 2,4 4 5,6 8 8 9 0
1p00 3,2 5 3,2 5 7.1 10 10 11 1,5
1) Ipterpolation forintermediate values is allowed.
2) Details for(pollution degrees are given in annex F.
3) aterjal groups I, I, Illa and lllb.
4) waterial group I, I, llla.

5) Material groups Ill includes llla, and IlIb.

6) The values for creepage distances on rigid printed boards do not apply under the provision that the
requirements of Clause 23 are fulfilled and that the overcurrent protection provides full disconnection.

20.4.4 Creepage distances for supplementary insulation

The creepage distances for supplementary insulation shall not be less than the values
specified for basic insulation in 20.4.2.

Compliance is checked by measurement.
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20.4.5 Creepage distances for reinforced insulation

The creepage distances for reinforced insulation shall not be less than double the values
specified for basic insulation in 20.4.2.

Compliance is checked by measurement.

20.4.6 Creepage distances for disconnection

The creepage distances for disconnection shall not be less than the values specified for
functional insulation in 20.4.3.

Compliance is checked by measurement.

NOTE|1 For conductive pollution, see Annex F, last paragraph.

NOTE|2 The values for creepage distances on rigid PRINTED BOARDS do not apply under the provision tHat the
requirements of Clause 23 are fulfilled and that the overcurrent protection provides full disconnection

20.5| Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical strgsses
as well as thermal and environmental influences which may ogcur during the anticipated ljfe of
the switch.

Compliance is checked during the tests of Clauses 14,15, 16 and 17 in IEC 61058-1-112016
or IEIC 61058-1-2:2016.

The fistance through accessible supplementary.solid insulation shall have a minimum yalue
of 0,8 mm.

The dlistances through accessible reinfarced solid insulation shall have the following minijmum
valugs:

— fqr rated impulse withstand valtage equal to or less 1 500 V: 0,8 mm;
— fqr rated impulse withstand\voltage equal to or larger 2 500 V: 1,5 mm.

NOTE| 1 The values take inte consideration the possibility of cracks as a single fault occurring in thg solid
insulafion. The values corresponding to basic insulation are taken from Table 12, considering pollution degreg 3.

NOTE| 2 No minimum thickness is specified for functional, basic, inaccessible supplementary and inaccgssible
reinfofced insulations

Compliance. s checked by inspection and by measurement.

NOTE|3< An abrasion test for accessible insulation is under consideration.

20.6 Coatings of rigid printed board assemblies
20.6.1 General

Coatings of rigid printed board assemblies shall provide protection against pollution and/or
insulation depending on the type 1 or type 2 coating used.

NOTE Explanations for type 1 and type 2 coating are given in Annex I.
20.6.2 Type 1 coating

The insulation distances of a rigid printed board assembly with type 1 coating, as declared by
the manufacturer, shall comply with the highest value for pollution degree 1 of the clearances
given in Table 12 and of the creepage distances given in Table 14. Details for the measuring
of the insulation DISTANCE of a coated printed board are given in Annex J.
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Compliance is checked by measurement and for the type 1 coating by the relevant tests of
Clause 6 of IEC 60664-3:2003 with the test levels or conditions as given in Table 15.

Test specimens can be

— standard test specimens as specified in 5.1 and 5.2 of IEC 60664-3:2003, or
— any representative rigid printed board assemblies as specified in 5.3 of IEC 60664-3:2003

Table 15 — Test levels and conditions

IEC 60664-3:2003 subclause Test levels and conditions
6.6.1 Cold storage -25°C
6.6.3 Rapid change of temperature Degree of severity 2 (-25 °C to 125 °C)
6.7 Electromigration Not applicable
6.8.4 Partial discharge Not applicable

20.63 Type 2 coating
A rigid printed board assembly with type 2 coating as declared~by the manufacturer |shall

comply with the requirements for solid insulation as specified~in 20.5. No clearanceq and
creepage distances are specified between conductors on printeéd boards under the coating.

Compliance for the type 2 coating is checked by, the relevant test of Clause |6 of
IEC $0664-3:2003 with the test levels or conditions” as given in Table 15 and the| test
specimens as specified in 20.6.2.

21 FKire hazard

21.1| Resistance to heat

21.11  Parts of non-metallic material shall be resistant to heat.

This requirement applies to the following:

— Alctuators integral with the actuating means.

— (ritical parts when deteriorated by heat, will result in a reduction of the declared degrge of
plotection against electrical shock.

The resistant.to heat requirement does not apply to the following:

— small‘parts (when not critical),

hoarativia trimma onA

— actuators which are not integral with the actuating means

NOTE The definition for small parts is given in IEC 60695-4.

21.1.2 Compliance is checked with new samples using the ball pressure test according to
IEC 60695-10-2 at the temperatures using either the (A) heating test results or (B) calculated
temperatures.

The heating test results method can be used only when stable steady state temperatures can
be achieved. Switches that do not achieve a stable steady state temperature shall use the
calculated temperature method.
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21.1.3 Heating test results A

a) The test temperature is 20 °C +2° C plus the value of the maximum temperature
measured during the heating test of Clause 16 or as declared, or at 75°C +2 °C
whichever is the highest:

1) for parts which are accessible when the switch is mounted as declared, and the
deterioration of which may result in the switch becoming unsafe (e.g. reduction in the
declared degree of protection, or reduction of creepage and clearances below those
values required according to Clause 20).

b) The test temperature is T plus 20° C +2 °C with a minimum value of 125 °C or the
L i - ) e 2d fo

1) for parts which are in contact with, maintain or retain in position electrical éonnedtions
including those parts which maintain an electrical connection under spfing force, for
example a connection within the switch maintained in position by™~a spring in
association with a non-metallic part, the deterioration of which™ could dause
overheating;

2) for parts which are in contact with or support heat-sources (forvexample, heat sinks);
where “T” is the rated maximum temperature of the switch.
21.14 Calculated temperatures B

a) [ or 75 °C whichever is the highest.

1) for parts which are accessible when the switch is mounted as declared, and the
deterioration of which may result in the switeh\becoming unsafe (e.g. reduction in the
declared degree of protection, or reduction of creepage and clearances below those
values required according to Clause 20):

b) T +70°Cor 125 °C whichever is the highest.

1) for parts which are in contact with,\maintain or retain in position electrical connedtions
including those parts which maintain an electrical connection under spring force, for
example a connection withins'the switch maintained in position by a spring in
association with a non-metallic part, the deterioration of which could dause
overheating;

2) for parts which are ifi ¢ontact with or support heat-sources (for example, heat sinks);
where “T” is the rated maximum temperature of the switch.

Insulgtion external to(the switch (such as non-detachable conductors) shall be minimum the T
valug of the switch.

Coil windings~shall be minimum the T value of the switch.

The $witch/conductive materials are evaluated during testing according to Clause 17.

21.2 Resistance to abnormal heat

Parts of non-metallic material shall be resistant to abnormal heat.

This resistance to abnormal heat requirement does not apply to the following:

— small parts where no reduction of the declared degree of protection against electric shock
will result from deterioration by abnormal heat;
— decorative trims;

— actuators which are not integral with the actuating means.

NOTE The definition for small parts is given in IEC 60695-4 .
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In cases where it is neither practical nor possible to carry out the tests on a complete switch,
e.g. when the switch is of an inconvenient shape, then the test is carried out using a
specimen of the material from which the relevant part is manufactured. The size of the
specimen shall be a minimum of 25 mm x 25 mm and having a thickness equal to the
minimum thickness as measured for the relevant part.

Compliance is checked with one new sample using the glow wire test of IEC 60695-2-11 at
the declared glow wire temperature:

a) the declared glow wire temperature for parts which are in contact with, maintain or retain
in posmon e/ectrlcal connectlons /nclud/ng those parts Wh/ch ma/ntam an electrical

b)
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est specimen is considered to have passed the glow-wire test if flames or glowing ¢
bpecimen extinguish within 30 s after removal of the glow wire and_there is no igniti
hyer of wrapping tissue.

re is no flame or ignition, this shall be reported.

Resistance to rusting

us parts, the rusting of which might impair safety,/shall be adequately protected ag

bliance is checked by the following test.

rease is removed from the parts to-be tested, by immersion in an appropriate cle
{ for 10 min. The parts are thenimmersed for 10 min in a 10 % solution of amma
ide in water at a temperature 0of25 °C + 10 °C.

but drying, but after shaking off any drops, the parts are placed for 10 min in 3
ining air saturated at“a temperature of 25 °C + 10 °C with a relative humidity 4
After the parts have been dried for 10 min in a heating cabinet at a temperaty
C + 5 °C, their strfaces shall show no signs of rust.

helical springs and the like, and for inaccessible parts exposed to abrasion, a lay
be may \provide sufficient protection against rusting. Such parts are only subjected f
f there is doubt about the effectiveness of the grease film, and the test is then
ubprevious removal of the grease.

bs of rust on-sharp edges and any yellowish film removable by rubbing are ignored.
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23 Abnormal operation and fault conditions for switches

Reference IEC 61058-1-1 for mechanical switch testing.

Reference IEC 61058-1-2 for electronic switch testing.

24 Components for switches

241

General requirements

Components which, if they fail, may cause risk of electric shock or fire (for example, SELV
transformers, protective impedances, fuses, capacitors which may cause a shock hazard, and
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capacitors for electromagnetic interference suppression) shall comply either with the
requirements of this standard or with the relevant IEC component standard as far as they
reasonably apply.

If components are marked with their operating characteristics, the conditions under which they
are used in the switch shall be in accordance with these markings, unless a specific exception
is made in this standard.

The testing of components which have to comply with other standards is, in general, carried
out separately, according to the relevant standard as follows.

If thd component is marked and used in accordance with its marking, the number of samples
is that required by the relevant standard.

Whefe no IEC standard exists or when the component has not been tested in aceordancg with
a relevant IEC standard, or is used not in accordance with its specified ratings| the
component is tested under the conditions occurring in the switch.

Components incorporated in the switch are subjected to all the teSts of this standard|as a
component of the switch.

NOTE| Compliance with the IEC standard for the relevant component doesfiot necessarily ensure compliande with
the refjuirements of this standard.

24.2| Protective devices
24.2/1 General

Protgctive devices shall be in accordance wijth the relevant IEC publications and/of the

additjonal requirements specified in the following subclauses:

244.2.2 fuses;

2§4.2.3 cut-outs;

— 2#.2.7 protective devices which only decrease the current;
2

1.2.8 fusing resistors.
24.222 Fuses

Fuseps, if any, shall ycomply with IEC 60127 or IEC 60269-3 and have a rated breaking
capafity of at least.1 500 A unless any fault current through the fuse is limited to the bregaking
capagity of the(Juse.

24.213 Cut-outs

Cut-auts_shall have sndnnllmfn mnking and hrnnking r‘alnsmi’ry7 he selected for the approj riate
number of operations and be in compliance with the requirements and test specifications in
the following subclauses:

— 24.2.4 non-resettable cut-outs;
— 24.2.5 resettable, non-self-resetting cut-outs;
— 24.2.6 self-resetting cut-outs.

Compliance is checked by subjecting three specimens to the tests according to the following
general test specification and the additional tests specified for the relevant type.

If the cut-out in the switch is subjected to a reference temperature outside the range 0 °C to
35 °C or 55 °C (according to 7.3.2 or 7.3.3), the samples are tested at this reference
temperature.
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During the test, the other conditions shall be similar to those occurring in the switch.
During the test, no sustained arcing shall occur.

After the test, the specimens shall show no damage impairing their further use or the safety of
the switch.

The switching frequency of the cut-out may be increased above the normal switching
frequency inherent to the switch, provided that no greater risk of failure of the cut-out is
induced.

If it Is not possible to test the cut-out separately, it will be necessary to submit additional
specimens of the switch in which the cut-out is used.

24.24 Non-resettable cut-outs

Non-fesettable cut-outs shall be thermal links in accordance with IEC 60691 or bi-maqtallic
single operation devices (SOD) according to IEC 60730-2-9.

Compliance is checked by the tests according to 24.2.3.

After| the test, the supply shall be cut out and the temperature shall neither exceed the
maximum temperatures specified by the manufacturer for abnormal conditions.

24.2/5 Resettable, non-self-resetting cut-outs

Resgdttable, non-self-resetting cut-outs shall«be in accordance with IEC 60730-1( and
appropriate parts of IEC 60730-2.

Compliance is checked by the tests according to 24.2.3 and the following additional tests

Resdttable, non-self-resetting cut-outs in the load circuit of the switch are tested at 1,1 fimes
the rated voltage of the switch and with loads as specified below.

The ¢ut-outs are reset after each operation and thus caused to operate 10 times successively.

Cut-quts in switches\for incandescent lamps are tested in a non-inductive circuit and are
loaded with the canvrentional fusing current of the protecting fuse;

Cut-quts in switches for speed control circuits are subjected to two series of 10 operation

2l

In the(first series, the cut-out under test closes a circuit through which a current of|9 In
(cos p =08 +0058) passes this current being interrupted by means of an auxiliary switch
50 ms to 100 ms after each closure.

In the second series, the circuit through which a current of 6 In (cos ¢ = 0,6 + 0,05) passes is
closed by an auxiliary switch and opened by the cut-out under test.

Cut-outs for other types of load are tested with the opening and closing current declared by
the manufacturer.

NOTE 1 The values 6 I, and 9 7 are provisional.

NOTE2 "I " is the rated current of the switch. If the switch has a rated load instead of a rated current, 7 is
calculated under the assumption that cos ¢ of the motor load is 0,6.
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6 Self-resetting cut-outs

Self-resetting cut-outs shall be in compliance with IEC 60730 series.

Compliance is checked by the tests according to 24.2.3 and the following additional tests.

2016

Self-resetting cut-outs in the load circuit of the switch are tested at 1,1 times the rated voltage
of the switch and with loads as specified below:

Cut-outs in switches for incandescent lamps are operated automatically for 200 cycles in a

non-i
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NOTE
24.2,

Prote
Anne

Com

For R
resis
the fl

Com

ductive circuit and are loaded with the relevant conventional fuqing current o
cting fuse.

Cut-outs in switches for other types of load are tested as declared by the manufacturer.
ctive devices which only decrease the current shall be of a thermijstor type accordi
x J in IEC 60730-1:2013 or PTC-S thermistors according to IEC 607/38-1.
bliance is checked by the tests according to 24.2.3 and the following additional tests

PTC-S thermistors, the power dissipation of which exceeds 15 W for the rated zero-p
fance at an ambient temperature of 25 °C, the encapsulation or tubing shall comply
ammability category V-1 or better according to IEC60695-11-10 and IEC 60695-11-]

bliance with the flammability criteria is checked according to IEC 60695-11-10

IEC $0695-11-20.
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8 Fusing resistors

g resistors shall have adequaté“breaking capacity and shall not cause emissig
s or burning particles during rdpture under fault conditions.

se of doubt, the test js“tepeated on a new sample of the same resistor. If agai
for interrupts in the same’ way it is accepted as a fusing resistor for protection agains
ant fault condition.

Capacitors
citors

hich-may cause a shock or fire hazard or

7 Protective devices which only decrease the current (for example'PTC resistors)

ng to
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hich have a current > 0,5 A through their terminals

shall

comply with the requirements of IEC 60384-14.

When determining the current through the terminals of the capacitor a user replaceable fuses
shall be short-circuited. For other protective devices, the resistive element is to be replaced
by an equivalent impedance, such as 2 Q2 or equivalent.

The capacitor class shall comply with Table 16 or as declared (7.23). The voltage rating of the
capacitor shall be at least equal to the rating of the switch.
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Table 16 — Minimum requirements for capacitors

Types of capacitors (according to IEC 60384-14)

130 V< U <480V

Application of capacitors -
U, <130V Without

overcurrent

protection™ protection’)

With overcurrent

Between live conductor (L or N) and earth (PE) Y4 Y2 Y2
Between live conductors (L and N or L1 and
L2)

without impedance in series X2 X2 X2

with impedance in series which, by short-
ircuiting of the capacitor, limits the current

o0 a value
» of 0,5 A and higher X3 X2 X3
* below 0,5 A No special No special No specia
requirement requirement requiremerjt

using resistor (built-in or external).

24.4

Resistors

Resigtors for protective impedances according to 9.1.1 and resistors the short-circuiting or

discd
fault
overl

25 E

25.1

Mech
elect

Mech
elect

Incor

pad and shall comply with the requirements of\14.1 of IEC 60065:2014.

EMC requirements

General

anical switches without electronic circuits are considered not to be affectef
romagnetic disturbances afd therefore, no immunity tests are necessary.

romagnetic disturbances and therefore no emissions tests are necessary.

Tests

mamrfacturer.

in(Clause 25 may however, be carried out on such switches if requested bj

nnecting of which would cause an infringement. of‘the requirements for operation ynder
conditions (see Clause 23) shall have an adedquately stable resistance value ynder

by

anical switches without electronic circuits are considered not to generate continuous

porated switches for appliances are not subjected to the tests of this Clause 25, as the
result of thesedests can be affected by the incorporation of the switch in the appliance.

the

Electronic switches for appliances shall fulfil the requirements for immunity and emission
when used in accordance with the manufacturer's specification.

Electronic switches intended to be built in or incorporated in an appliance when applicable
comply with the requirements for immunity and emission as evaluated in the end product.

Compliance is checked with the electronic switch incorporated or integrated in the appliance.
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25.2 Immunity
25.2.1 General

Electronic switches shall be designed so that the switch state (on or off) and/or setting value
is protected against electromagnetic interference.

For the following tests the electronic switch is mounted as in normal use and is loaded as
specified in Clause 17 so that at the rated voltage the rated load will be obtained.

Each electronic switch is tested, if applicable, in the following states:

rl the ON state, highest setting;

r the ON state, lowest setting;
rn the OFF state, highest setting;
rl the OFF state, lowest setting.

25.212 Voltage dips and short interruptions

The g¢lectronic switch shall be tested as described in 25.2.1 in accoerdance with Table 17 lising
the test equipment specified in IEC 61000-4-11 with a sequence~of three dips/interrudtions
with [ntervals of 10 s minimum (between each test event).

Abrupt changes in supply voltage shall occur at zero crossings.

The ¢hange between the test voltage Uy and the changed voltage is abrupt.
Note|100 % Uy is equal to the rated voltage.

A tedt level of 0 % corresponds to a total:supply voltage interruption.
During the test, the electronic switch)state and/or setting may alter.

Occgsional flickering of luminaires and irregular running of motors during the tesi are
neglécted.

After| the test, the electronic switch shall be in the original state and the setting shgll be
unchgpnged.

Table17 — Test levels and duration for voltage dips and short interruptions

Test level Voltage dip/interruptions Duration number of cycles|at
% Uy % Uy rated frequency
Cyu:ca
0 100 10
40 60 10
70 30 10

25.2.3 Surge immunity test

The tests are carried out according to IEC 61000-4-5 with an open-circuit test voltage of 1 kV
(level 2).

During the tests, the switch state and/or setting shall not alter.
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Occasional flickering of luminaires and irregular running of motors during the test are
neglected.

After the tests the electronic switch shall be in the original state and the setting shall be
unchanged.

25.2.4 Electrical fast transient test

The electronic switch shall be subjected to repetitive fast transients (bursts) on supply and
control terminals/terminations.

The fest is carried out according to IEC 61000-4-4 with the following specification.

The
term

Both

The

During the test, the electronic switch state and/or setting may_ alter.

Occgsional flickering of luminaires and irregular running of motors during the tes
neglécted.

After|the test, the switch shall remain in its originakstate.

evel of the repetitive fast transients consisting of bursts coupled into supply.and cqd
nals/terminations of the electronic switch is in accordance with Table 18.

polarities of the test voltage are mandatory.

Huration of the test shall be not less than 1 min.

Table 18 — Fast transient bursts

ntrol

are

Open circuit/output test voltage +10 %

Supply terminals/terminations Control terminals/terminations

1KV (level 2) 0,5 kV (level 2)

25.2,

The

discHarges.

The
disch
desig

5 Electrostatic discharge test

blectronic switchymounted as in normal use shall withstand electrostatic contact an

est is carried out according to IEC 61000-4-2 by applying one positive and one neg
arge, ;of both types (air/contact), if necessary, to each of the 10 preselected p
nated by the manufacturer.

d air

ative
oints

The following levels apply:

— test voltage of contact discharge: 4 kV;

— test voltage of air discharge: 8 kV.

During the test, the switch state and/or setting may alter.

Occasional flickering of luminaires and irregular running of motors during the test are
neglected.

After

the test, the electronic switch shall remain in its original state.
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Electronic switches (for example, passive infrared switches — "PIR switches") with adjustable
time delay devices should be adjusted in such a way that the delay time is higher than the
testing time.

NOTE Measured values within the test limits are acceptable for the results until the situation on uncertainty
measurements has been clarified.

25.2.6 Radiated electromagnetic field test

The electronic switch subjected to electromagnetic fields such as those generated by portable
radio transceivers or any other device that will generate continuous wave radiated
electromagnetic energy shall be tested as follows.

The Jest is carried out according to IEC 61000-4-3, applying a field strength of 3 V/m.

After| the test, the electronic switch shall be in the original state and the setting shgll be
unchgnged.

During the test, the electronic switch state and/or setting may alter; 6ther changes arg not
acceptable.

Occgsional flickering of luminaires and irregular running of motors during the tes{ are
neglected.

25.2J7 Power-frequency magnetic field test

This ftest is applicable only to electronic switches centaining devices susceptible to magnetic
fieldgq, for example, Hall elements, electro dynami¢.microphones, etc.

Electronic switches shall withstand the powetfrequency magnetic field test.

The fest is carried out according to JEC 61000-4-8 by applying a magnetic field of 3|A/m,
50 Hg.

During the test, the state of the'electronic switch shall not change.
Occgsional flickering of lamps or irregular running of motors during the test is not allowed,.

25.3| Emission
25.31 Low-frequency emission

Elecfronic.'switches intended to be connected to the public low-voltage supply systems |shall
be s@ designed that they do not cause excessive disturbances in this network.

Compliance is checked by carrying out tests according to IEC 61000-3-2 and IEC 61000-3-3
or [IEC TS 61000-3-5.

The requirements of IEC 61000-3-2 and IEC 61000-3-3 or IEC TS 61000-3-5 apply, except
that for harmonics of order 11 and above, an overview of the spectrum is taken.

If this overview shows an envelope of the spectrum with a monotonal decrease according to
the increasing order of harmonics, measurements can be restricted to harmonics up to
order 11.

25.3.2 Radio-frequency emission

Electronic cord switches and independently mounted switches shall be so designed that they
do not cause excessive radio interference.
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The electronic switch shall comply with the requirements of CISPR 14-1 or CISPR 15. For

elect

Subclauses 8.1.4.1

ronic switches used for electrical lighting application, CISPR 15 applies.

modifications.

Compliance is checked as follows:

a) At the main terminals (8.1.4.1 of CISPR 15:2013).
An initial survey or scan of the complete frequency range 9 kHz to 30 MHz shall be made

and 8.1.4.2 of CISPR 15:2013 are applicable with the following

t all

i
6

-~

m

9

6
b) A
A
m
i

(s
m
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~\

in—on=-state—at—the highnof onffing_ In anlnlifinn’ the followinga frnquanr\iao and

In initial survey or scan of the complete frequency range 150kHz to 30 MHz sha

equencies at which there is a local maximum disturbances above the predetern
vel of 6 dB below the limits given in CISPR 15, the control setting shall be~varig
aximum disturbance while connected to the maximum load:

kHz, 50 kHz, 100 kHz, 150 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2~-MHz, 3,5
MHz, 10 MHz, 22 MHz and 30 MHz.

t the load and/or control terminals (8.1.4.2 of CISPR 15:2013).

ade in on-state at the highest setting. In addition, the following frequencies and
equencies at which there is a local maximum disturbanees”above the predetern
vel of 6 dB below the limits given in CISPR 15, the cantrol setting shall be varie
aximum disturbance while connected to the maximumdoad:

60 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz,~3,5 MHz, 6 MHz, 10 MHz, 22
nd 30 MHz.

nined
d for

MHz,
Il be
at all

nined
d for

MHz
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Terminals without pressure plates

NN
g

Part of accessory
with cavity for terminal

Terminals with pressure plates

IEC
Key
D conductor space (not specified)
g distance between clamping screw and end-stop (not specified)

Figure 1 — Examples of pillar terminals
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Key
A fixedvpart D conductor space (not specified)
B washer or clamping plate E stud

C anti-spred device

Figure 2 — Examples of screw terminals and stud terminals
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Key
A saddle
B cable lug or bar
C stud
D conductor space (not specified)
Figure 3 — Examples of saddle terminals
| A

— »;%% —
N

F
EC
Key
A locking means
B cable lug or bar
E fixed part
F stud

Figure 4 — Examples of lug terminals
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I
1

| 4 -4

b /) - b /) —
IEC
Key
A fixed part
D conductor space (not specified)

The bpttom of the conductor space shall be slightly rounded in_order to obtain a reliable connection.

Figure 5 — Examples‘ofmantle terminals
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Mg

T f

Screwless terminal with indirect pressure clamping
means and loosening with an actuating element

C

Screwless terminal with direct pressure
clamping means and loosening with a tool

Screwless terminal with direct pressure clamping
means and loosening with an actuating element

IEC
Key
A conductor D conductor opening G pressure-spring
B current-carrying part E tool opening H actuating element
C clamping spring F tool (screwdriver) | part at the switch

Figure 6 — Examples of screwless terminals
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e
7

L3

Dimersions of female connectors

IEC.

Dimen'sions in millimeters

Connector for tab size B, L, L,
Max. Max. Max.

2,8 x0,5 3,8 2,3 0,5
2,8x0,8 3,8 2,3 0,5
4,8x0,5" 6,0 2,9 0,5

4,8 x0,8 6,0 2,9 0,5

6,3 x0,8 7,8 3,5 0,5

9,5 x1,2 1.1 4,0 0,5

Nominal size 4,8 x 0,5 is not recommended for new.design.

Figure 7 — Example of female (test) connector of flat quick-connect terminations
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Key
R, = H/ I'where E is the rated voltage and 7is the rated resistive current or the"rated current of the lamp;
R, = H, x 1,414 / (X — 1) where X is the ratio between the peak surge currenf and the rated resistive current, for the
ratio df the peak inrush current of the cold lamp and the rated current of the‘lamp;
R, = (800/X) x R,
C x RJ=2500 ps
D is a rectifier-bridge
The cfrcuit elements and the source impedance are chosen*so as to ensure a 10 % accuracy of the surge c{rrent,
the pgak inrush current of the cold lamp, the rated resistive current, or the rated current of the lamp.

Figure 8 — Circuit for.capacitive load test and simulated
tungsten filamentlamp load test for AC circuits
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Key
R, = H/ I where E is the rated voltage and I is the rated resistive current.or the rated current of the lamp;

R, =N,/ (X - 1) where X is the ratio between the peak surge current-and the rated resistive current, or the rptio of
the pgak inrush current of the cold lamp and the rated current of thejlamp;

Ry = (BOO/X) x R,
C x RJ=2500 ps

S = sgecimen

The cfrcuit elements and the source impedance are‘chosen so as to ensure a 10 % accuracy of the surge c{rrent,
the pgak inrush current of the cold lamp, the ratedjresistive current, or the rated current of the lamp.

Figure 9 — Circuit for capacitive load test and simulated
lamp load test for DC circuits
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I (A) —p

1004

501 Rated current (r.m.s.)

,f

N e e ———
50 ° \/ ‘\/100\\_/ \\/f\\_/ S \jzoo

£ (MNS) — -

—504 Peak value

11004

List off values
R, =25Q

R, =393 Q
R, =2000Q
C =636 uF

Figure 10 — Values of the.capacitive load test circuit for test
of switchés rated 10/100 A 250 V~
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Dimensions in millimeters

E — Cut-out for the specimen

L -
=
a A — Steel plate 1,5 mm thick.a
k]
B Alainiim nlata Q s thinle
4
- L _J
C - Plywood 8 mm thick
D — Steel mounting-support
10 155 10
s ©
@ © b o\ -
@ &
B B
E o
/ 8 8 e
/7 | !
c
N [ce]
i <
Ml
b
5] &
Y @
175 D
Top view Side view
EC
Key
A interchangeable steel plate with a thickness of 1,5 mm
B altminium plate with a thickness of 8 mm
C sheet of plywood with a thickness of 8 mm
D mounting-support of steel with a minimum mass of 10 kg
E cut-out in the steel plate for the specimen

Figure 11 — Mounting device for the impact tests
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Period of
A & one cycle
N N | DN R ‘
Load 4 7 Load % ] ! Load | |
7an |
i % /" | | ’ '
Electric Electric | Electric : ‘ : |
Losses / Losses V ! Losses V V i
| o
— omax |- j omax : R __!9
- N | \__ LN T
Temp Temp / | Temp / | \.
r’ | n | |
Time Time Time
IEC IEC IEC
Key
N Operation at constant load
Omax Maximum temperature attained
R At rest and de-energized
Figure 12 — Continuous duty Figure 13 — Short-time duty — ell:-i?dl‘ilt-:ed1u“t __Inl:t)i';m_'1tte:ts3
— Duty type S1 (see 7.18.1) Duty type S2 (see 7:18.2) P (seey7 18 33)’ yp
A
O | O
S
| — ‘_\:-.;_ ]
o t 1
L - —
R
o
IEC
Key
A Auxiliary switch to set switch load
R Resistive load to attain current
S Test specimen

Figure 15 — Diagram for heating test
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circuit
Throu
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load t
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For th
where
time i
equip
NOTE|
corred

IEC
onents

Auxiliary switch to set switch load

Auxiliary switch to attain "break" current

Test specimen

Resistive load to attain "break" current

Load for "make" current

nake" test load is set by closing the auxiliary switches A and A, and adjusting Z,,.

reak" test load is set by closing the auxiliary switch A and adjusting/Z, with the auxiliary switch A,
ed.

phout the electrical endurance test, the auxiliary switch A is open-circuited.

nitially closed and is open-circuited time-delayed after th® ‘te'st specimen closes, to reduce the "mak
b the break load. After the test, the specimen S switches off, and the auxiliary switch A, is closed befq
peration of the test specimen.

e test of electrical contacts, the delay time shall/be 50 ms to 100 ms. For the test of electronic swi
the phase angle of the switched load voltage yaries with the movement of the actuating member, the
5 chosen in such a way that, depending on, the operating speed of the actuating mechanism of th
pent, A, is open-circuited at maximum phase.angle.

t break load.

Figure'16 — Diagram for endurance test

open-

b" test
re the

tches,
delay
e test

Some simulated loads, for example 12(2) A, will require auxiliary additional switches in order to set the
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Annex A
(normative)

Measurement of clearances and creepage distances

The methods of measuring clearances and creepage distances which are specified in the
following figures are used in interpreting the requirements of this standard.

In the following figures, the minimum values of X are given in Table A.1. Where the distance
shown is less than X, the depth of the gap or groove is disregarded when measuring a

creepage distance.

Tabl¢ A.1 is valid only if the required minimum clearance is 3 mm or more. If _thé req

minir
— th

- 0

num clearance is less than 3 mm, the value of X is the lesser of:

e relevant value in Table A.1; or
he third of the required minimum clearance.

Table A.1 — Minimum values for distances with specific pollution degrees

uired

Width X
Pollution degree Minimum values
mm
1 0,25
2 1,0
3 1,5

The
funct

Thesg cases do not differentiaté between gaps and grooves or between types of insulation.

The following assumptions are made:

vidth X specified in the following examples 1 to 11 in Annex A apply to all examples
on of the pollution degree as follows:

Ny recess is assumed to be bridged with an insulating link having a length equal t
becified width. X~and being placed in the most unfavourable position (see example 3)

here the distance across a groove is equal to or larger than the specified width X
eepage.distance is measured along the contours of the groove (see example 2);

eepage distances and clearances measured between parts which can assume diff]
bsitions in relation to each other, are measured when these parts are in their

as a

b the

[, the

erent
most

a
]
W
c
c
p
u

£ Jol s
favourabteposition:

Explanation for examples 1 to 11:

clearance

— creepage distance
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IEC

Example 1

Condition: Path under consideration includes a parallel-sided or converging-sides groope of
any depth with a width less than X mm.

Rule Creepage distance and clearances are measured directly @cross the grooye as
shown.
> X mm
IEC
Example 2

Condition: Path under consideration includes a parallel-sided groove of any depth and with a
width equal to ormore than X mm.

Rule Clearance._is the "line of sight" distance. Creepage path follows the contour gf the
groove.
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IEC

Example 3

Condition: Path under consideration includes a V-shaped groove with a width greater than X
mm.

Rule Clearance is the "line of sight" distance. Creepage path follows, the contour qf the
groove but "short-circuits" the bottom of the groove by an X mm link.

IEC
Example 4
Condition: Path under consideration includes a rib.
Rule Clearance is the_shortest direct air path over the top of the rib. Creepage|path
follows the centour of the rib.
<X mm <X mm
IEC

Example 5

Condition: Path under consideration includes an uncemented joint with grooves less than
X mm wide on each side.

Rule: Creepage and clearance path is the "line of sight" distance shown.
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> X mm > X mm

IEC

Example 6

Condition: Path under consideration includes an uncemented joint with groéves equal [to or
more than X mm wide on each side.

Rule Clearance is the "line of sight" distance. Creepage path fellows the contour gf the
grooves.

> X mm <X mm

b — — = e R A T T —

IEC

Example 7

Condition: Path under<«ansideration includes an uncemented joint with a groove on onge side
less than. X mm wide and the groove on the other side equal to or more than X mm
wide.

Rule Clearance and creepage paths are as shown.
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Cong

Rule

ition: Creepage distance through an uncemented joint is less than creepage disf

over a barrier.

Clearance is the shortest direct air path over the top of the\barrier.

Example 8

> X mm

IEC

Gap between head of screw and wall of recess wide enough to be taken into account.

IEC

Examplie 9

ance
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=X mm

IEC

Example 10

Gap petween head of screw and wall of recess toe narrow to be taken into account.

Meagurement of creepage distance is from seréw to wall when the distance is equal to X

> X > X

IEC

Example 11

C floating part
Clearance is the distance dq + dp
Creepage distance is also dq + dp
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(informative)
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Diagram for the dimensioning of clearances and creepage distances

Creepage
Clearance distance
Yes Circuit directly No Yes Circuit directly No
connected to the connected to the
supply (Note) supply (Note)
Rafed impulse
Withstand Measured or Rated voltage Worki
voltage controlled or o|,: n9
B overvoltage ] rated insulation voltage
Tlable E.1 voltage
Minimum Material] group
Mininpum Pollution Impulse Rollution creepage of Insylation
clearance < degree testing degree distance material
Tablg 12 7.8and 7.9 Table G.1 7.8and 7.9 Tables 13 and 14 204

Note Ing¢ludes all circuits significantly affected by ttansient overvoltages.
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Annex C
(normative)

Proof tracking test
The proof tracking test (PTI) is carried out in accordance with IEC 60112.

For the purpose of this standard, the following details apply:

a) 60112:2003, 7.3 — Only the test solution “A” described in 7.3 shall be used.

b) 60112:2003, Clause 8, Basic test procedure

c) 6P112:2003, 8.2 “Set the test voltage to the required value”. The required testwoltage
value is the PTI voltage of the material group according to IEC 61058+1:2016, |20.2

pically the minimum value of the range).

—
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Annex D
(informative)

Switch application guide

General

In actual applications switches control many different types of circuits throughout a broad
range of currents. It is not economically feasible to test every switch on every application

load.
estal

Eaor thg nurnnacg aof tgctina faor caortification ctandard tact circuit caonditions havg een
—OH—He—ptHPOS —e8-SHRg—+o4 eSHHeaHeR—S R eaa—8St+—6GHGHHT AReHHe RSy

lished which are representative of typical circuits in the application. The elegtrical

ratings of the switch are then verified using the standard circuit conditions. The,follqwing

guide
contn

D.2

D.2.1
a po

D.2.2

— th
th
th

— th
th

D.2.3
load,
10 %

D.3

D.3.1
maki

D.3.2
comk
sSWitG
resis

lines may be used for determining whether a particular switch rating is- suitable for
olling the circuit in the actual application.

Resistive load current ratings

The resistive load current rating is established using a substantially resistive load with
ver factor not less than 0,9.

Switches with resistive load rating may be used to cantrol a motor load provided

e power factor is not less than 0,8 and the motor.foad current does not exceed 60|% of
e resistive load current rating of the switch and’the inrush current value does not exceed
e resistive load value, or

e power factor is not less than 0,6 and the-motor load current does not exceed 16|% of
e resistive load current rating of the switch.

Switches with resistive load rating may be used to control a tungsten filament [lamp
provided the steady-state currentof the tungsten filament lamp load does not exceed
of the resistive load current rating of the switch.

Resistive and/or motor load current ratings

The motor load-current rating is established using a load with a power factor of 0|6 for
Ng the circuit and-a power factor of 0,9 for breaking the circuit.

Switches-having both resistive and motor load ratings are not suitable for switchjng a
ined load)of the full resistive load plus the full motor load. Such switches can be usé€d for
hing~a. combined resistive load plus a motor load, provided the vector sum of the
ivé etrrent and six times the steady-state motor current does not exceed either the

resis
depe

and
nding upon the power factor of the combined load. The vector sum of the resistive

current and the steady-state current of the motor shall not exceed the resistive current rating.

NOTE
incorp

An example is a switch in which the same set of contacts is used to control a circuit in a fan heater which
orates both a heating element and a motor.

D.3.3 Switches having both resistive and motor load ratings may be used for tungsten
filament lamp loads and capacitive load, provided that the steady-state current does not
exceed either 10 % of the resistive current rating or 60 % of the motor current rating,
whichever is greater.

D.3.4 Switches with motor current ratings only may either be classified

— according to 7.2.2 by declaring the resistive load to be equal to the motor load, or
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— according to 7.2.5 for a declared specific load.

D.4 Combination capacitive and resistive load ratings
NOTE An example is a circuit in a radio-receiving apparatus for sound and television.

D.5 Declared specific load ratings

NOTE 1 Examples are fluorescent lamp loads and inductive loads with a power factor less than 0,6.

NOTE_2_Switches submitted in an appliance may be tested using the circuit in the appliance and classified
accordiing to 7.2.5 as a declared specific load.

D.6 | Current ratings not exceeding 20 mA

NOTE| Examples are switches which control discharge lamp indicators and other signal lamps)
D.7 | General purpose load

D.7.1 The general purpose load current rating is established using an inductive load with a
powdr factor within 0,75 to 0,8.

D.7.2 It is for inductive or general use but not representing 'motor or lamp load.
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Annex E
(normative)

Relation between rated impulse withstand voltage,
rated voltage and overvoltage category

See Table E.1.
Table E.1 — Rated impulse withstand voltage for switches
energized directly from the low voltage mains
Nominal voltage of the supply Voltage line to neutral derived from Rated impulse withstand
gystem based on IEC 60038 nominal voltages AC or DC up to voltage 23
including
\ KV
Three-phase Single-phase \% Overvoltage categqry
| I 1"
50 0,33 0,5 D,8
100 0,5 0,8 n,5
125 150 0,8 1,5 .5
230§400; 277/480 250 300 1,5 2,5 #,0
NOTE 1 For more detailed information, see IEC 60664-1:2007. For example, for the overvoltage category| see
2.2.3.1.1.

NOTE 2 In general, switches for appliances are considered to fall within overvoltage category Il. Overvo|tage
category | is applicable if special precautions against transient overvoltage are built into the appliance.

") Tlhe / mark indicates a four-wire three-phase disfribution system. The lower value is the voltage lin-to-
nleutral, while the higher value is the voltage liné<to-line.

2) dqwitches with these rated impulse withstand® voltages can be used in installations in accordance |with

(D

FC 61140.
3) Hor switches capable of generating.dn overvoltage at the switch terminals, the rated impulse withgtand
vpltage implies that the switch shalf not generate overvoltage in excess of this value when usdd in
dccordance with the relevant appliance standard and instructions of the manufacturer.
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Annex F
(normative)

Pollution degree

The environment determines the effect of pollution on the insulation. The macro-environment,
however, has to be taken into account when considering the micro-environment.

In general, the macro-environment is the outside of the switch, and the micro-environment is
the inside of the switch.

Withi
provi
pollu
subje

Small clearances can be bridged completely by solid particles, dust andywater and ther

minir
NOTE|

soot,

For t
of po

n a switch, designed for a particular pollution degree, enclosures or sealing. m3g
ded to allow the use of clearances and creepage distances appropriate. far a
ion degree. Such means to reduce pollution may not be effective when, the swit
ct to condensation.

hum clearances are specified where pollution may be present in @ environment.

Pollution will become conductive in the presence of humidity. Pollution“caused by contaminated
netal or carbon dust is inherently conductive.

he purpose of evaluating creepage distances and clearances, the following three deg
[lution in the environment are established.

ollution degree 1

o pollution or only dry, non-conductive pollution occurs. The pollution has no influen
ollution degree 2

nly non-conductive pollution occurs.except that occasionally a temporary condug
hused by condensation is to be expécted.

ollution degree 3
onductive pollution occursl-or dry non-conductive pollution occurs which bec
bnductive due to condensation which is to be expected.

uctive pollution by ionized gases and metallic depositions may occur in arc chambe
hes. For this type-of‘pollution, no pollution degree is specified.

y aspects are_checked during the tests of Clause 17.

y be
ower
ch is

efore

water,

jrees

re.

tivity

pmes

rs of
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Annex G
(normative)

Impulse voltage test

2016

The purpose of this test is to verify that clearances will withstand specified transient
overvoltage. The impulse withstand voltage test is carried out with a voltage having a
1,2/50 us wave form as specified in I[EC 60060-1 and is intended to simulate overvoltage of
atmospheric origin. It also covers overvoltages due to switching of low-voltage equipment.

The fest shall be conducted for a minimum of three impulses of each polarity with an interval
of at|least 1 s between pulses.
The joutput impedance of the impulse generator should not be higher than 500 Q. (hen

testin
impe

Whe

g specimens incorporating components across the test circuit, a muech lower o
Hance may be used.

N surge suppression is provided inside the specimen, the impulse¢hall have the follg

characteristics:

— K
T

— th
The

equif
impu

e waveform 1, 2/50 us for the no-load voltage with amplitudes equal to the valu
able G.1;

e waveform 8/20 us for an appropriate surge current.

ped with surge suppression. If the specimen™is provided with surge suppression
se voltage wave may be chopped but thecspecimen should be in a condition to op

normfally again after the test.

If the
the W

aveform will not be noticeably distorted.

Table G.1 - Test voltages for verifying clearances at sea-level

utput

wing

Bs in

oltage waveform of the test voltage source is applicable whether or not the specimen is

, the
erate

specimen is not provided with surge\suppression and it withstands the impulse voltage,

Rated impulse withstand.voltage Impulse test voltage at sea-level

0 0

K\ kV

0733 0,35

0,5 0,55

0,8 0,91

1,5 1,75

2,5 2,95

4,0 4,8

6,0 7,3

NOTE 1 When testing clearances, associated solid insulation will be subjected to the test voltage. As the
impulse test voltage of Table G.1 is increased with respect to the rated impulse withstand voltage, solid
insulation will have to be designed accordingly. This results in an increased impulse withstand capability of the
solid insulation.

NOTE 2 The test may be made with the pressure adjusted to the value corresponding to the altitude of 2 000 m
(80 kPa) and 20 °C with the test voltage corresponding to the rated impulse withstand voltage. In this case, solid
insulation will not be subjected to the same withstand requirements as when testing at sea-level.

NOTE 3 Explanations concerning the influencing factors (air pressure, altitude, temperature, humidity) with
respect to dielectric strength of clearances are given in 4.1.1.2.1.2 of IEC 60664-1:2007.
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Annex H
(normative)

Altitude correction factors

As the dimensions given in Table 12 are valid for altitudes up to and including 2 000 m above
sea-level, clearances for altitudes above 2 000 m shall be multiplied by the altitude correction
factor as specified in Table H.1

Table H.1 — Altitude correction factors

Altitude Normal barometric pressure Multiplication factor for
m kPa clearances
2 000 80,0 1,00
3000 70,0 114
4 000 62,0 1,29
5000 54,0 1,48
6 000 47,0 1,70
7 000 41,0 1,95
8 000 35,5 2,25
9 000 30,5 2,62
10 000 26,5 3,02
15 000 12,0 6,67
20 000 5,5 14,50



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

- 110 - IEC 61058-1:2016 © IEC 2016

Annex |
(normative)

Types of coatings for rigid printed board assemblies

Type 1 coating: Provides only protection against pollution by improving the environment for
spacings between printed wiring conductors under the coating to pollution degree 1. The
clearance and creepage distance requirements of 20.1, 20.2 and 20.4 apply to the rigid
printed board assembly under the coating.

Type 2 coating: Provides protection against pollution and nsulation by enclosing the
condpctors in solid insulation so that the clearance and creepage distance requiremer|ts of
20.1)20.2 and 20.4 are not applicable between conductors under the coating.

NOTE|1 Coating can be effective between two conducting parts if it covers either one or both\conductive |parts,
together with at least 80 % of the creepage distance between them. As a result, some coated,rigid printed|board
assenjblies can be used with higher voltage or reduced clearances and creepage distances: between conductive
parts gompared to the same rigid printed board assembly when uncoated.

NOTE| 2 Clearance and creepage distance requirements according to 20.1, 20.2 and 20.4 apply to all ungoated
parts ¢f the rigid printed board assembly and between conductive parts over the coating.
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Annex J
(normative)

Measuring the insulation distance of a coated
printed board with type 1 coating

See Figure J.1.

Conductive part Insulation distance Coating
A A
— RN \ ANk
2

Base material
IEC

Figure J.1 — Measurement of the insulation distance

The insulation distance is measured under the coating on the base material.
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Annex K
(normative)

Routine tests

Routine tests are prescribed in those situations where detection on a sampling basis is
considered to be essential for safety.

Clearances for basic or functional insulation which are less than the values given in Table 12
shall be confirmed by routine test, using the test of Annex G.

In cases where the switch does not pass the relevant tests, corrective actions shall be made.
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L.1

Annex L
(informative)

Sampling tests

General

Annex L is provided for guidance as a means to confirm that products manufactured after type
testing to this standard continue to perform in the declared manner. Test plans other than as

desc

L.2

Tests

tTroT

General considerations

specified in Annex L may be considered as part of a product examinatior’ test plan

prodiict examination is applied during ongoing production of the switch.

The

In cages where the switch does not pass the relevant tests, correctivé action should be taken.

Testq
line,
the s
o th
e th
e th

Testq
type

The
syste
contn

L.3

L.3.1
switg

e (C
a

according to Clause L.3 are conducted on samples taken_randomly from the production

in accordance with written procedures. The need, nature{and frequency of the test§ and

ampling rates used for these tests may be influenced by:

e construction of the product;
e quality control system used, and;

e quantity of products manufactured.

tests if the alternate test methods can*be shown to be equivalent.

may be carried out with different test methods than those applied in conjunction with the

uality control system used should include the elements of an ISO 9000 quality cantrol

m which apply to manufacturing and production systems. The requirements of the q
ol system may be met by.ather means.

Tests

The following tests apply as part of a sampling plan on all production, independen
h types or_switch groupings.

ccording to 8.8.

Lality

tly of

heck-'of*content of marking according to Clause 8, legibility and durability of marking

NOTE

e D

NOTE

T The test may be omitted when ongoing conformity is found (e.g., by use of moulding, efching or similar
processes).

ielectric strength test according to Clause 15 without humidity treatment.

2 The test may be omitted when ongoing conformity is found (e.g. by design).

L.3.2 Within a time period specified in written procedures, the following tests should be

cond

ucted in the order given:

o dielectric strength test according to Clause 15;

e heating test on contacts and terminals according to Clause 16;

e endurance test according to Clause 17.
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The tests should be conducted on individual switch types, which may be selected from switch
families, according to Annex M. The number of test samples is according to Table 101 of
IEC 61058-1-1:2016 or Table 101 of IEC 61058-1-2:2016. They may be grouped into switch
families according to Annex M, and the tests may then be carried out with samples selected
according to Annex M. Annex M gives an example system for grouping switch types into
switch families for this purpose. Other grouping systems may also be appropriate for this
purpose.

L.3.3 Within a time period specified in written procedures, glow wire tests and ball pressure
tests according to Clause 21, and proof tracking tests according to Annex C, should be
conducted on samples of material representing the different switch constructions and
matefials I production. However, ihese iests do not apply 1T It Is oitherwise veriiied thgt the
samg raw materials, moulds and processes are used as for the type test. This ‘mdgy be
accomplished as part of a moulder's verification program. These tests may dbevpdrt of
incorning inspection rather than as part of production testing.
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Annex M
(normative)

Switch families

M.1 Overview

Annex M gives an example system for grouping switch types into switch families, as relates to
tests specified in L.3.2. Other grouping systems may be appropriate for this purpose. As used

in Amrpex—-M—a—switch—famih refers—to—a—sincle—aroupinag—of-different-switch—tvpes—that are
REXx——a—S W Y—Fe+eFs—to—a—SHgt groHpHg —eHeFe S WHHEH—YPeS—Hal

reprgsentative of one another in construction and performance.

M.2 | General

Swit¢h types may be grouped into switch families in such a way that the maost severe cage for
the switch family can be represented by the tests each time the tests aré’c¢onducted.

Alterpatively, when switch families include switch types with different ratings, the swiiches
should be selected for test in proportion to production volume, @nd, the severest rating qf the
selegted switch type should be tested each time.

A swijtch family may include the following variations:

a) djfferent electrical ratings for switches that employ

1) the same basic contact construction, except for the diameter, thickness or materjal of
the contacts;

2)) the same configuration of internal contacts, base and actuator; and
3) the same number of poles;

b) different external parts such as terminals and actuating members;

c) ophe-way, two-way, and multiway types;

d) nprmally open and normatly:closed biased types of switches;

e) d|fferent contact constructions under the following conditions: switches with the same or
wlith different electrical ratings that employ the same basic contact construction, except for
the diameter, thickness, or material of the contacts, may be included in the same switch
family, provided the switches have the same configuration of internal contacts, base and
aftuator, and'the same number of poles;

f) si|ngle-pale) double-pole, and multiple-pole types when the electrical rating is the same
ahd there'is a similar configuration of internal contacts, base and actuator;

g) d|ffetent combinations of electrical rating, temperature and number of operating cycles
it idemticatconstructions:

M.3 Guidelines for selection of switches in switch families for testing

M.3.1 One-way / two-way; or biased switches in same switch family: selection should be
made on an as-available basis.

M.3.2 Different number of poles in same switch family: selection should be rotated in
proportion to production volume.

M.3.3 Different operating cycle ratings for the same electrical rating within identical
constructions and different combinations of electrical, temperature and operating cycle
ratings: rotate selection in proportion to relative production volume of each type.
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M.3.4 Same contacts but different electrical ratings in same switch family: if the switch
family includes various ratings, rotate selection in proportion to relative production volume of
each type. The endurance test should be conducted at the maximum volt-ampere rating at the
highest voltage applicable to the selected switch type and the heating test should be
conducted at the highest current rating applicable to the selected switch type.

M.3.5 Different contacts and different ratings in same switch family: selection of switch types
for test should be rotated based on production volume of each contact type used. The
endurance test should be conducted at the maximum volt-ampere rating at the highest
applicable voltage applicable to the selected contact each time. The heating test should be
conducted at the highest applicable current rating applicable to the selected contact type each
time.

M.3.6 Co-ordinated electrical ratings (i.e., same volt-ampere ratings with differefit voltage
and pmpere ratings) in same switch family: selection should be rotated on ‘the basgis of
proddiction volume, considering maximum ratings in the switch family as specified in M.3.4.
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Annex N
(informative)

Dimensions of tabs forming part of a switch

Refer to IEC 61210.



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

- 118 - IEC 61058-1:2016 © IEC 2016

Annex O
(informative)

Common end product standards

Switches complying with this standard may be used in end products with additional
requirements.

End product standards of interest include the following.

IEC 60065 Audio, video and similar electronic apparatus — salety requirements
IEC 60335 (all parts): Household and similar electrical appliances — Safety

IEC 60745(all parts): Hand-held motor-operated electric tools —Safety

IEC 60950 (all parts): Information technology equipment — Safety
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

INTERRUPTEURS POUR APPAREILS -
Partie 1: Exigences générales

AVANT-PROPOS

1) Lal Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalilsation
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)/L’'IEC & pour
objet de favoriser la coopération internationale pour toutes les questions de normalisation daps les domaines
de| I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie) des Nprmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration“est confiée|a des
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participelr. Les
organisations internationales, gouvernementales et non gouvernementales, en liaisori avec I'lEC, participent
égplement aux travaux. L’IEC collabore étroitement avec I'Organisation Internatiopale de Normalisation |(ISO),
se|on des conditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'l[EC concernant les questions techniqiés représentent, dans la nmjesure
du| possible, un accord international sur les sujets étudiés, étant donné(que les Comités nationaux dg I'lEC
intéressés sont représentés dans chaque comité d’études.

3) Lep Publications de I'IEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les effortswraisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publications; I'|EC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite/par un quelconque utilisateur final.

4) D4gns le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tdute la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquées en-termes clairs dans ces dernieres.

5) L’IEC elle-méme ne fournit aucune attestation\de conformité. Des organismes de certification indépendants
folirnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L’IEC n'est responsablend’aucun des services effectués par les organismes de certification
indépendants.

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

7) Aucune responsabilité ne dojt\‘étre imputée a I'lEC, a ses administrateurs, employés, auxiliairgs ou
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités
nationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout| autre
dojmmage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris lep frais
de] justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC Jou de
todite autre Publicatioh d€ I'lEC, ou au crédit qui lui est accordé.

8) L'gttention est aitirée sur les références normatives citées dans cette publication. L'utilisation de publigations
référencées estiobligatoire pour une application correcte de la présente publication.

9) L’attention.est)attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven| faire
I'opjet de“droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels|droits
de|brevets et de ne pas avoir signalé leur existence.

La Nbrme-intermationatetEC61658-1a—¢été¢établie parte sous-comité—233: nterrapteurs pour
appareils, du comité d'études 23 de I'lEC: Petit appareillage.

Cette quatriéeme édition annule et remplace la troisieme édition parue en 2000,
I'Amendement 1:2001 et I'Amendement 2:2007. Cette édition constitue une révision
technique.

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

a) les exigences relatives aux constructions d'interrupteurs mécaniques sont maintenant
incluses dans I'lEC 61058-1-1;

b) les exigences relatives aux constructions d'interrupteurs électroniques sont maintenant
incluses dans I'lEC 61058-1-2.
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Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
23J/401/FDIS 23J/405/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une |liste de toutes les parties de la série IEC 61058, publiées sous le titre géLéraI
Interfupteurs pour appareils, peut étre consultée sur le site web de I'lEC.

Dang la présente partie, les caractéres d'imprimerie suivants sont employés:

e ekigences proprement dites: caractéres romains;
e modalités d'essai: caracteres italiques;

e nptes: petits caractéres romains.

Le comité a décidé que le contenu de cette publication ne séera pas modifié avant la daje de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date, la publication sera

¢conduite,

L]
-

e supprimée,

L]
-

g¢mplacée par une édition révisée, ou

e amendée.



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016 - 127 -

INTERRUPTEURS POUR APPAREILS -

Partie 1: Exigences générales

1 Domaine d'application

La présente partie de I'lEC 61058 s'applique d'une maniére générale aux interrupteurs pour

appa[eils. Les interrupteurs permettent de commander des appareils électriques et\a
maté

et le

Les i

C

[

c

La transmission d'un signal entre I'organe de manceuvre ouf'unité sensible et l'interru

peut

liaisgn appropriée et peut comporter des unités télécommandées.

Lap

courant assigné ne dépasse pas 63 A.

hterrupteurs pour appareils sont prévus pour étre manceuvrés par:

ne personne par l'intermédiaire d'un organe de manceuvre,
he manceuvre indirecte,

he unité sensible de manosuvre.

étre associée a une liaison optique, acoustique, thérmique, électrique ou toute

ésente partie de I'lEC 61058 s'applique aux interrupteurs pour appareils comportan

utres

iels pour usage domestique et analogue dont la tension assignée ne dépasse pas'480 V

pteur
autre

t des

fonctions de commande additionnelles gérées par-l'interrupteur, qui comporte lui-méme¢ des

circu

correct de l'interrupteur.

La gdrésente partie de I''EC 61058 -stapplique aux circuits lorsqu'ils sont évalués

I'inte

Lap
appa

— Partie 1-1: Exigences\relatives aux interrupteurs mécaniques, et/ou

— Partie 1-2: Exigences relatives aux interrupteurs électroniques.

Lap

suivgntes:

-
d

ts électroniques ainsi que des dispositifssnécessaires au fonctionnement prévu

‘rupteur, car nécessaires a sa fonetion de coupure.

ésente partie de I'lEC 61058 s'applique d'une maniére générale aux interrupteurs
reils conjointement aveC les parties suivantes:

résente partie de I''EC 61058 ne s'applique pas aux produits couverts par les ng

EC 60669 (toutes les parties), Interrupteurs pour installations électriques
bmestiques et analogues, et

et/ou

avec

pour

rmes

fixes

EC 60730 (toutes les parties), Dispositifs de commande électrique automatiques;

La présente partie de I'lEC 61058 ne comporte aucune exigence relative aux interrupteurs
sectionneurs (IEC 60050-811:1991, 811-29-17).

NOTE
néces

1 Pour les interrupteurs utilisés dans des climats tropicaux, des exigences supplémentaires peuvent étre

saires.

NOTE 2 L'attention est attirée sur le fait que les normes des produits finaux pour appareils peuvent contenir des
exigences supplémentaires ou différentes pour les interrupteurs.

NOTE

3 Dans la présente partie de I'lEC 61058, le terme "appareil” signifie "appareil ou équipement".
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2 Reéférences normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s'applique. Pour les références non datées, la derniére
édition du document de référence s'applique (y compris les éventuels amendements).

IEC 60038, Tensions normales de I'lEC

IEC 60060-1, Technique des essais a haute tension — Partie 1: Définitions et exigences
généfates

IEC $0065:2014, Appareils audio, vidéo et appareils électroniques analogues — Exigenceés de
sécutité

IEC $0068-2-75, Essais d'environnement — Partie 2-75: Essais — Essai Eh; Essais au mafteau

IEC $0112:2003, Méthode de détermination des indices de résistance.gtde tenue au
cheminement des matériaux isolants solides
Amendement 1:2009

IEC 60127, Coupe-circuit miniatures

IEC 60269-3, Fusibles basse tension — Partie 3: Exigences supplémentaires pour les fugibles
destinés a étre utilisés par des personnes <non qualifiées (fusibles pour udages
esseptiellement domestiques et analogues) — Exemples de systémes de fusibles normaligés A
aF

IEC 60384-14, Condensateurs fixes utilisés ‘dans les équipements électroniques — Partie 14:
Spédification intermédiaire: Condensateurs fixes d'antiparasitage et raccordement a
I'alimentation

IEC 60417, Symboles graphiques utilisables sur le matériel (disponible $ous:
http:f/www.graphical-symbols.info/equipment)

Amendement 1:1999

IEC 10529:1989, Degrés-de protection procurés par les enveloppes (Code IP)
Amendement 2:20413

IEC 60617, Symboles graphiques pour schémas (disponible sous: http://std.iec.ch/iec606{17)

IEC 60664-3:2003, Coordination de l'isolement des matériels dans les systemes (réseaux) a
basse tension — Partie 3: Ufilisation de revétement, d'empotage ou de moulage pour la
protection contre la pollution

Amendement 1:2010

IEC 60691, Protecteurs thermiques — Exigences et guide d'application

IEC 60695-2-11, Essais relatifs aux risques du feu - Partie 2-11: Essais au fil
incandescent/chauffant — Méthode d'essai d'inflammabilité pour produits finis

IEC 60695-10-2, Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormales — Essai
a la bille

IEC 60695-11-10, Essais relatifs aux risques du feu — Partie 11-10: Flammes d'essai —
Méthodes d'essai horizontal et vertical a la flamme de 50 W
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IEC 60695-11-20, Essais relatifs aux risques du feu — Partie 11-20: Flammes d'essai —
Méthode d'essai a la flamme de 500 W

IEC 60730 (toutes les parties), Dispositifs de commande électrique automatiques

IEC 60730-1:2013, Dispositifs de commande électrique automatiques — Partie 1: Exigences
générales

IEC 60730-2-9, Automatic electrical controls — Part 2-9: Particular requirements for
temperature sensing control (disponible en anglais uniquement)

IEC (1;0738—1, Thermistances — Coefficient de température positif a chauffage direct — Partie 1:
Spédification générique

IEC $1000-3-2, Compatibilité électromagnétique (CEM) — Partie 3-2: Limites~ "Limites|pour
les émissions de courant harmonique (courant appelé par les appareils <a 16/A par phade)

IEC $1000-3-3, Compatibilité électromagnétique (CEM) — Partie 3-3:-limites — Limitation des
variafions de tension, des fluctuations de tension et du papillotement dans les réseaux pyblics
d'alimentation basse tension pour I'équipement ayant un courant assigné < a 16 A par phase
et ndn soumis a un raccordement conditionnel

IEC 'S 61000-3-5, Compatibilité électromagnétique (CEM) — Partie 3-5: Limites — Limifation
des fjuctuations de tension et du flicker dans les réseaux basse tension pour les équipements
ayanf un courant assigné supérieur a 75 A

IEC $1000-4-2, Compatibilité électromagnétique\(CEM) — Partie 4-2: Techniques d'essai et de
mesyre — Essai d'immunité aux décharges électrostatiques

IEC $1000-4-3, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'essai et de
mesyre — Essai d'immunité aux champs électromagnétiques rayonnés aux fréqugnces
radioélectriques

IEC $1000-4-4, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d'essai et de
mesyre — Essais d'immunité aux transitoires électriques rapides en salves

IEC $1000-4-5, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'essai et de
mesyre — Essai d'immunité aux ondes de choc

IEC 61000-4£8) Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d'essai et de
mesyre — Essai d'immunité au champ magnétique a la fréquence du réseau

|IEC ¢1000-4-11 Cnmpafihilifé élprfmmagnéﬁqlm (CFM) — Partie 4-11- Tpr‘hniqupq d'essai et
de mesure — Essais d'immunité aux creux de tension, coupures bréves et variations de
tension

IEC 61032:1997, Protection des personnes et des matériels par les enveloppes — Calibres
d'essais pour la vérification

IEC 61058-1-1, Interrupteurs pour appareils - Partie 1-1: Exigences relatives aux
interrupteurs mécaniques

IEC 61058-1-2, Interrupteurs pour appareils — Partie 1-2: Exigences relatives aux
interrupteurs électroniques


https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

- 130 - IEC 61058-1:2016 © IEC 2016

IEC 61210:2010, Dispositifs de connexion — Bornes plates a connexion rapide pour
conducteurs électriques en cuivre — Exigences de sécurité

CISPR 14-1, Compatibilit¢  électromagnétique —  Exigences pour les appareils
électrodomestiques, outillages électriques et appareils analogues — Partie 1: Emission

CISPR 15:2013, Limites et méthodes de mesure des perturbations radioélectriques produites
par les appareils électriques d'éclairage et les appareils analogues

3 Termes et définitions

Pour|les besoins du présent document, les termes et définitions suivants s'appliquent.

3.1 | Termes et définitions généraux

311
interrupteur mécanique
dispgsitif de coupure destiné a fermer et a ouvrir un ou plusieurs¥cifcuits électriqugs au
moygn de contacts séparables

Note {1 a l'article: Dans la série IEC 61058, les termes "interrupteur mécanigue" et "interrupteur" sont employés
indifféremment.

[SOURCE: IEC 60050-441:1984, 441-14-02]

3.1.2
partie conductrice
parti¢ capable de conduire du courant, bien gu'elle ne soit pas nécessairement utilisée|pour
condpire du courant en service normal

[SOYRCE: IEC 60050-441:1984, 441-14~09]

3.1.3
partie active
condpcteur ou partie conductrice destiné(e) a étre sous tension en service normal, y compris
le cohducteur de neutre,«mais par convention, excepté le conducteur PEN, le conducteur(PEM
ou lefconducteur PEL

Note 1 a l'article: Pour les interrupteurs d'appareils, une "partie active" implique un risque de choc électriqu¢.

Note 2 a l'articlem " Sauf spécification contraire, les parties raccordées a une alimentation en TBTS ou inférjeures
ou égales a 24\V-ne sont pas considérées comme des parties actives.

3.1.
poéleld'un i ur
partie d'un interrupteur associée exclusivement a un chemin conducteur électriquement

séparé des autres chemins de son circuit principal, les éléments constitutifs de la fixation et
du fonctionnement d'ensemble de tous les pbles étant exclus

Note 1 a l'article: Un interrupteur est appelé "unipolaire" s'il n'a qu'un péle. S'il a plus d'un péle, il peut étre
appelé "multipolaire" (bipolaire, tripolaire, etc.) a condition que les pbles soient liés de maniére a fonctionner
ensemble.

[SOURCE: IEC 60050-441:1984, 441-15-01, modifié — POle d'un appareil de connexion
remplacé par pble d'un interrupteur]

3.1.5

partie amovible

partie qui peut étre enlevée sans l'aide d'un outil, I'interrupteur étant monté comme en usage
normal
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3.1.6
outil

tournevis, piéce de monnaie ou autre objet pouvant étre utilisé pour manceuvrer un écrou,
une vis ou un élément analogue

3.1.7
usag

e normal

usage de l'interrupteur dans le but pour lequel il a été fabriqué et déclaré

3.1.8

référence unique de type

uT
ident
d'ide

Note
refere

3.1.9

fication de marquage sur un interrupteur qui, par son libellé complet, permet au fabrlicant

htifier un modéle d'interrupteur unique

a l'article: L'abréviation "UT" est dérivée du terme anglais développé correspendant "unique
hce".

référrence commune de type

CT

ident
spéc
de I'l
I'EC

Note
refere

3.1.1
capo
plaq

fication de marquage sur un interrupteur ne nécessitant pas d'autres informg
fiques que celles qui sont fournies par les exigences de{marquage de la présente {

type

tions
artie

FC 61058 pour le choix, l'installation et I'utilisation conformément a la présente partie de

61058

a l'article: L'abréviation "CT" est dérivée du terme‘anglais développé correspondant "commor
hce".

0
t
le de recouvrement

protécteur de contact

enve
élect
norm

31.1
indig
dispd

Note

3.1.1
cond
cond

oppe en matériaux isolants recouvrant des parties actives afin d'éviter un co
rique accidentel et qui est aceessible lorsque l'interrupteur est monté comme en u
al, et pouvant étre enlevée-al'aide d'un outil

1
ateur de signalisation
sitif associé a un.interrupteur pour visualiser I'état des circuits

a l'article: sbheéedispositif peut étre ou ne pas étre commandé par l'interrupteur.

2
ucteur non préparé

LcCtéur dont I'extrémité coupée a été dénudée pour étre insérée dans une borne

[SOURCE: IEC 60050-442:1998, 442-01-26]

3.1.1

3

conducteur préparé
conducteur dont I'extrémité dénudée est munie d'un accessoire tel que manchon ou cosse ou
raccord de cables

[SOURCE: IEC 60050-442:1998, 442-01-27]

3.1.1

4

inversion de polarité
changement de polarité des bornes raccordées a la charge par I'action d'un interrupteur

type

ntact
sage
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5

dispositif a semiconducteurs
DCSC

dispositif dont les caractéristiques essentielles sont dues au flux de porteurs de charges a
I'intérieur d'un semiconducteur

Note 1 a l'article: Les éditions antérieures de I'lEC 61058-1 désignent le dispositif a semiconducteurs sous |
de "dispositif de coupure a semiconducteurs (DCSC)" ou "dispositif statique".

[SOURCE: IEC 60050-521:2002, 521-04-01]

2016

e nom

teurs

uit a

nt, la
5sion

stent
bquel

3.11

circyit a semiconducteur

circu|t comportant plusieurs composants dont au moins un est un dispositif a semiconduc
3.1.17

interfupteur électronique

interfupteur pour appareils comportant un dispositif a semiconducteurs “ou un circ
semitonducteurs dans son circuit de coupure

Note 1 a l'article: L'interrupteur électronique peut comporter des contacts mécanigues en série et/ou en paralléle.
Se reporter aux exemples du Tableau 15 de I'lEC 61058-1-2:2016.

3.1.18

service

déclgration de la charge a laquelle l'interrupteur est-soumis, y compris, le cas échéa
fermegture, la commande et la coupure, ainsi que leurs durées et leur ordre de succe
dans|le temps

3.1.19

service type

service continu, temporaire ou périodique*comprenant une ou plusieurs charges qui re
consjantes pendant la durée spécifiece ou service non périodique pendant I
généralement la charge varie dans la plage de fonctionnement admissible

[SOYRCE: IEC 60050-411:19965411-51-13, modifié — "vitesse" est supprimé]

3.1.

comf
assu
nived

3.2

impﬁ?jance de protection

osant ou ensemble de composants dont I'impédance et la conception sont telles qu

ux non dangereux

Termes et définitions relatifs a la tension et au courant

elles

rent la limitation du courant de contact en régime établi et de la charge électrique & des

3.21

tension assignée
tension attribuée par le fabricant pour le fonctionnement spécifié

Note 1 a l'article: Elle est mesurée en valeur efficace sauf indication contraire.

Note 2 a I'article: Cette valeur correspond a la valeur maximale et couvre I'ensemble des valeurs inférieures.

3.2.2

trés basse tension de sécurité
TBTS

tension ne dépassant pas 50 V efficace en courant alternatif ou 120 V en courant continu
entre conducteurs ou entre un conducteur et la terre dans un circuit isolé de |'alimentation

princ

ipale

Note 1 a l'article: La TBTS est une trés basse tension non reliée a la terre (voir IEC 61140).
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3.2.3
courant assigné
courant attribué par le fabricant pour le fonctionnement spécifié

Note 1 a l'article: Il est mesuré en valeur efficace sauf indication contraire.

Note 2 a I'article: Cette valeur correspond a la valeur maximale et couvre I'ensemble des valeurs inférieures

3.2.4
charge assignée
type de charge attribuée par le fabricant, selon les classifications

3.2,
surintensité
courant supérieur au courant assigné

[SOYRCE: IEC 60050-441:1984, 441-11-06]

3.2.6
surcharge
condjtions de fonctionnement d'un circuit électriquement sain, qui provoquent une surintepsité

[SOURCE: IEC 60050-441:1984, 441-11-08]

3.2.7
tension locale
valeJr efficace la plus élevée de la tension en courant alternatif ou continu qui peut appagaitre
a trayers n'importe quelle isolation lorsque l'interrupteur est alimenté sous la tension assignée

Note 1 a l'article: Les surtensions transitoires sont négligées.

Note 2 a I'article: Il est tenu compte a la fois de's'conditions a vide et des conditions normales de fonctionnement.

3.2.8
surténsion
tensipn dont la valeur de créte dépasse la valeur de créte correspondant a la tepsion
maximale en régime établi dans les conditions normales de fonctionnement

3.2.9
catégorie de surtension
chiffrie définissant\itne condition de surtension transitoire

Note 1 a l'articles~ Voir Annexe E.

3.2.10
tension de tenue aux chocs
valeur de créte la plus élevée d'une tension de choc, de forme et de polarité prescrites, qui ne
provoque pas de claquage dans des conditions d'essai spécifiées

3.2.11

charge minimale

charge a laquelle, lorsqu'elle est déclarée, l'interrupteur électronique continue de fonctionner
correctement

3.2.12

courant thermique

courant résistif continu qui, dans les conditions d'essai déclarées par le fabricant (pouvant
inclure la température ambiante), génere, sans refroidissement forcé, le méme échauffement
que lorsque l'interrupteur électronique est en fonctionnement dans des conditions ambiantes
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spécifiées dans l'appareil a la charge assignée, avec un refroidissement forcé présent, s'il y a
lieu

Note 1 a l'article: Le concept "courant thermique" permet un essai simplifié des interrupteurs électroniques, dont
les conditions de refroidissement sont complexes dans une application normale. Le courant thermique sera
toujours déterminé par des essais d'un interrupteur positionné sur une table ou sur une simple plateforme d'essai,
et des essais comparatifs dans I'appareil en question. Par conséquent, le courant thermique sera normalement
inférieur au courant assigné. Cela implique des essais supplémentaires des bornes, contacts, etc., afin de
s'assurer qu'ils seront ensuite en mesure de supporter le courant assigné, une fois l'interrupteur électronique
monté dans I'appareil. Ces essais complémentaires sont spécifiés aux Articles 16 et 17 de I'lEC 61058-1-1:2016 ou
de I'lEC 61058-1-2:2016.

3.3 Termes et définitions relatifs aux différents types d'interrupteurs

3.3.1

interfupteur incorporé
interfupteur destiné a étre incorporé dans ou monté sur un appareil d'utilisation, mais quilpeut
étre ¢ssayé indépendamment de ce dernier

[SOURCE: VEI 442-04-01]

3.3.

interfupteur intégré
interfupteur dont la fonction dépend de son montage et dg,sa fixation correctes darls un
appareil d'utilisation et qui ne peut étre essayé qu'avec les\parties correspondantes dg cet
appareil

[SOYRCE: VEI 442-04-02]

3.3.3
interrupteur rotatif
interfupteur dont I'organe de manceuvre estvun axe ou une tige qui doit étre tourné verg une
ou plusieurs positions indexées afin d'obtenir un changement de I'état des contacts

Note 1 a I'article: La rotation de I'organe‘de.manceuvre peut étre illimitée ou limitée dans un sens ou dans ['autre.

3.3.

interrupteur a levier
interfupteur dont I'organe_de manceuvre est un levier qui doit étre déplacé (basculé) vers une
ou plusieurs positions. indexées afin d'obtenir un changement de I'état des contacts

3.3.

interrupteur alfouche basculante
interfupteur.dont I'organe de manceuvre est un levier de forme aplatie (touche basculante) qui
doit ¢tre basculé vers une ou plusieurs positions indexées afin d'obtenir un changemept de
I'état|des eontacts

~

3.3.6

interrupteur a bouton-poussoir

interrupteur dont I'organe de manceuvre est un bouton qui doit étre poussé afin d'obtenir un
changement de I'état des contacts

Note 1 a I'article: L'interrupteur peut étre équipé d'un ou de plusieurs organes de manceuvre.

3.3.7

interrupteur a tirage

interrupteur dont I'organe de manceuvre est un cordon de traction qui doit étre tiré pour
changer I'état des contacts

[SOURCE: IEC 60050-442:1998, 442-04-08, modifié — "dispositif de manoeuvre" modifié en
"organe de manoeuvre"]
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3.3.8

interrupteur poussez-tirez

interrupteur dont lI'organe de manceuvre est une tige qui doit étre tirée ou poussée vers une
ou plusieurs positions indexées afin d'obtenir un changement de I'état des contacts

3.3.9

interrupteur prépositionné

interrupteur dont les contacts et l'organe de manceuvre reviennent a une position
prédéterminée lorsque I'organe de manceuvre est relaché de sa position de commande

3.4 Termes et définitions relatifs au fonctionnement de l'interrupteur

341
mangauvre
déplacement de l'organe de manceuvre de l'interrupteur effectué a la main, audpied qu de
toutel autre maniére par l'utilisateur

3.4.2
mangeuvre indirecte
déplgcement de l'organe de manceuvre de l'interrupteur provoqué-indirectement par| une
parti¢ d'un appareil dans lequel l'interrupteur est incorporé ou intégre

Note { a I'article: Par exemple, l'interrupteur peut étre incorporé ou intégré dans la porte d'un appareil.

3.4.3
orgahe de manceuvre
parti¢ qui est tirée, poussée, tournée ou influencée d'une quelconque fagon pour provoqyer le
fonctjonnement de l'interrupteur

3.4.

liaispn de manceuvre
parti¢ qui peut étre interposée entre I'akgane de manceuvre et le mécanisme de contact|dans
le but de permettre son fonctionnement

3.4.

coupure
interfuption d'un circuit, électrique dans un péble de fagon a procurer lisolation pntre
I'alimentation et les parties a déconnecter de I'alimentation

3.4.

micrpcoupure
couplre qui procure un fonctionnement correct par séparation des contacts dans le cas ¢'une
surtejnsiontemporaire de longue durée

3.4.

coupure électronique
coupure qui procure un fonctionnement non cyclique satisfaisant par un dispositif a
semiconducteurs (SD) dans le cas d'une surtension temporaire de longue durée

3.4.8

coupure totale

coupure qui procure un fonctionnement correct par séparation des contacts dans le cas d'une
surtension temporaire de courte et de longue durée et d'une tension de tenue aux chocs
équivalente a l'isolation principale

3.49

coupure omnipolaire monophasée

coupure simultanée de tous les conducteurs d'alimentation, excepté le conducteur de terre,
par une seule manceuvre pour les appareils a courant alternatif et a courant continu
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0

cycle de mancuvres
suite de manceuvres d'une position a une autre avec retour a la premiére position en passant
par toutes les autres positions, s'il en existe

[SOURCE: IEC 60050-441:1984, 441-16-02]

341
orga

1
ne de manceuvre électronique

2016

partie, composant ou groupe de composants qui commande la liaison de manceuvre ou le
dispositif de coupure

Note

3.41

a l'article: Une unité sensible optique ou acoustique est un exemple d'un groupe de composants.

liaison de manceuvre électronique

parti
coup

3.4.1
cond
cond
dans

Note

consé
d'avar
(volon|

3.41

, composant ou groupe de composants qui commande électroniquement le disposi
re

3
itions anormales

tions entrainant une réduction de la sécurité, qui peuvent se’ présenter dans l'apparsé
I'interrupteur durant une manceuvre normale

a l'article: Ces conditions (p. ex.: échauffement, protectiondnsuffisante contre les chocs) peuvent
huence de défauts de I'interrupteur ou des conditions ambiantes associées, qui sont prévisibles dans
es ou d'un fonctionnement dégradé d'autres composantside I'application. Les cas de mauvais usage/
taire) ne sont pas couverts.

4

unitd sensible

unité
élect
unité

3.4.1
cond
cond
étre

3.5

3.5.1
cond
cablg

réglable par des moyens autres:*que mécaniques et constituée de compo

qui est activée par tout phénomeéne physique ou par une combinaison de ceux-ci

5
itions de défaut

simulées par des muodifications de l'interrupteur

Termes et définitions relatifs au raccordement de l'interrupteur

ucteur-externe
, cordon ou conducteur qui est extérieur a l'interrupteur

tif de

pil ou

btre la
e cas
tmploi

sants

foniques qui commande la grandeut’de sortie au moyen de composants électroniqués ou

tions anormales causées par une défaillance a l'intérieur de l'interrupteur, qui petivent

3.5.2

conducteur intégré
conducteur qui se trouve a l'intérieur d'un interrupteur, ou qui est utilisé pour le raccordement

perm

3.6

3.6.1
born

anent des bornes ou des terminaisons d'un interrupteur

Termes et définitions relatifs aux bornes et aux terminaisons

e

partie conductrice d'un interrupteur, destinée a le connecter a un ou plusieurs conducteurs
externes
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3.6.2

borne a vis

borne permettant le raccordement et/ou l'interconnexion et la déconnexion ultérieure d'un ou
de plusieurs conducteurs, le raccordement étant réalisé, directement ou indirectement, au
moyen de vis ou d'écrous de tout type

Note 1 a l'article: Des exemples de bornes a vis sont donnés aux Figures 1 a 5.

3.6.3

borne sans vis

borne permettant le raccordement et/ou l'interconnexion et la déconnexion ultérieure d'un ou
de p USECUFS Ccr‘.ductcurs lo caonnavian Atant réa!iséc dircctomant ol indiractamaoant nar deS

la—sonrnrexion—&tant direstement—oeu—indirestementpa
moyégns autres que des vis

Note { a I'article: Des exemples de bornes sans vis sont donnés a la Figure 6.

Note 2 a l'article: Les bornes pousse-fil, qui sont des bornes de fil permettant de maintenir en plage un
condufcteur dénudé introduit dans la borne, sont couvertes par la définition des bornes sans vis,

3.6.4
termjnaison
dispgsitif servant a la connexion non démontable d'un interrupteuriaux conducteurs exterpes

3.6.5
bornes plates a connexion rapide
raccgrdement électrique comprenant une languette et unh clip pouvant étre accouplés et
désapcouplés avec ou sans l'utilisation d'un outil

[SOYRCE: IEC 60050-442:1998, 442-06-07]

3.6.6
langliette
parti¢ d'une borne plate a connexion rapide qui regoit le clip et qui fait partie intégrante de
I'intefrupteur

Note | a I'article: Des exemples delanguettes sont donnés dans I'lEC 61210.

3.6.7
clip
parti¢ d'une borne plate)a connexion rapide qui est enfichée sur la languette

Note 1 a I'article: AJa-exemple de clip est donné a la Figure 7.

3.6.8
borne a souder
partiF conductrice d'un interrupteur prévue pour permettre de réaliser une terminaisovr par
soudbre

3.7 Termes et définitions relatifs a lI'isolation

3.71

isolation principale

isolation des parties actives destinée a assurer la protection principale contre les chocs
électriques

3.7.2

isolation supplémentaire

isolation indépendante prévue en plus de l'isolation principale en vue d'assurer la protection
contre les chocs électriques en cas de défaut de l'isolation principale
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3.7.3
double isolation
isolation comprenant a la fois une isolation principale et une isolation supplémentaire

3.7.4

isolation renforcée

isolation unique des parties actives assurant un degré de protection contre les chocs
électriques équivalant a une double isolation

Note 1 & l'article: Le terme "isolation unique" n'implique pas que l'isolation soit homogéne. Elle peut comporter
plusieurs couches qui ne peuvent pas étre soumises a l'essai séparément en tant qu'isolation principale ou
isolatipm cupp:élllclltailc.

3.7.

isolation fonctionnelle
isolation entre parties actives, uniqguement nécessaire pour le bon fonctiorhement de
I'intefrupteur

3.7.6
revéfement
matéfiau isolant solide posé sur I'une ou les deux faces de la carte.imprimée

Note 1 a l'article: Ce revétement peut étre un vernis ou un film sec po§é sur la carte imprimée, ou peyt étre
obteny par dépdbt thermique.

Note 2 a l'article: Le revétement et le matériau de base forment uf/systéme isolant qui peut avoir des propriétés
similalres a l'isolation solide.

3.7.7
isoldtion solide
matériau isolant interposé entre deux parties.¢onductrices

Note 1 a l'article: Dans le cas d'une carte imprimée a revétement, l'isolation solide est constituée de la cartg elle-
méme|ainsi que du revétement. Dans d'autres cas, l'isolation solide est constituée du matériau d'encapsulatign.

3.7.8
appareil de classe 0
appareil dans lequel la protection contre les chocs électriques repose sur lisolfation
princjpale, ce qui implique qu'aucune mesure n'existe pour le raccordement des parties
condpctrices accessibles\éventuelles a un conducteur de protection des canalisations fix¢s de
I'installation, la protection en cas de défaut de lisolation principale reposant| sur
I'environnement

appareil de classe |

t sur
taire
sont
pas des parties actives) a un conducteur de protection (conducteur de terre) faisant partie du
cablage fixe de maniére telle que ces parties conductrices accessibles ne puissent pas
devenir dangereuses en cas de défaut de l'isolation principale

3.7.10

appareil de classe ll

appareil dans lequel la protection contre les chocs électriques ne repose pas uniquement sur
I'isolation principale, mais dans lequel ont été prises des mesures supplémentaires de
sécurité, telles que la double isolation ou l'isolation renforcée, ces mesures ne comportant
pas de dispositif de mise a la terre de protection et ne dépendant pas des conditions
d'installation
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Note 1 a I'article: Un appareil de classe Il peut étre équipé de moyens permettant d'assurer la continuité du circuit
de protection, a condition que de tels moyens soient placés a l'intérieur de l'appareil et isolés des surfaces
accessibles selon les exigences de classe II.

3.7.11

appareil de classe Il

appareil dans lequel la protection contre les chocs électriques repose sur l'alimentation
sous TBTS et dans lequel ne sont pas engendrées de tensions supérieures a la TBTS

3.7.12

indice de résistance au cheminement
IRC

valeyr numérique de la tension maximale, exprimée en volts, qu'un matériau peut supgorter
sans|cheminement et sans apparition de flammes persistantes dans des conditions d'gssai
spécffiées

[SOYRCE: IEC 60050-212:2010, 212-11-59]

3.8 | Termes et définitions relatifs a la pollution

3.8.1
pollytion
apport de matériau étranger solide, liquide ou gazeux qui peut-entrainer une réduction de la
rigidifé diélectrique ou de la résistivité de la surface de I'isolation

3.8.2
micrp-environnement
envirpnnement immédiat de l'isolation qui influence en particulier le dimensionnement des
ligneg de fuite

Note 1 a I'article: Pour la pollution produite dans le tube a décharge des interrupteurs, se reporter a I'Annexg¢ F.

3.8.3
macro-environnement
envirpnnement de la piéce ou de tout autre endroit dans lequel l'interrupteur est instal|é ou
utilisg

3.8.4
degrg de pollution
nombre caractérisant la’ pollution prévue du micro-environnement

Note 1 a I'article: .e's degrés de pollution 1, 2 et 3 sont utilisés (voir 7.8, 7.9 et I'Annexe F).
3.9 | Termes et définitions relatifs aux essais du fabricant

3.9.1
essarndividuetde-séri
essai auquel est soumis chaque interrupteur d'appareil en cours de fabrication et/ou en fin de
fabrication pour vérifier qu'il satisfait aux exigences applicables de la présente partie de
I''EC 61058 (voir Annexe K).

3.9.2
essai sur préléevement
essai effectué sur un certain nombre d'interrupteurs prélevés au hasard dans un lot

Note 1 a I'article: Les essais sur prélevement sont spécifiés a I'"Annexe L.

[SOURCE: IEC 60050-811:1991, 811-10-06, modifié¢ — "dispositifs" remplacé par
"interrupteurs"]
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3.9.3

essai de type

essai effectué sur un ou plusieurs interrupteurs réalisés selon une conception donnée pour
vérifier que cette conception répond a certaines spécifications

[SOURCE: IEC 60050-811:1991, 811-10-04, modifié - "dispositifs" remplacé par
"interrupteurs"]

4 Exigences générales

fonctjonnent sans risque afin de ne pas mettre en danger les personnes ni I'environnement,
mémg en cas d'usage négligent pouvant survenir en usage normal, comme spécifié 'dans la
série| IEC 61058-1.

Les ipterrupteurs doivent étre congus et construits de telle maniere que, en usage norm’EI, ils

La conformité est vérifiée en effectuant tous les essais appropriés.

5 Ipformations générales sur les essais

5.1 | Les essais doivent étre réalisés conformément aux directives générales donnges
a I'Article 5

51.1 En général, les conditions d'essais applicables aux caractéristiques supérieures d'un
interfupteur peuvent étre représentatives des caractéristiques d'essai applicables| aux
caragtéristiques inférieures. Voir 5.2.

5.1.2 Dans tous les essais, les instruments,ou moyens de mesure doivent étre tels gu'ils
n'affectent pas de fagon appréciable les grandeurs a mesurer.

5.1.3 Si un seul spécimen ne satisfait'pas aux exigences d'un essai aux Articles 14, 1|5, 16
et 17 (Article 17 de I'lEC 61058-1-1:2016 ou de I'lEC 61058-1-2:2016), cet essai ainsi que les
essals précédents pouvant avoir influencé les résultats de I'essai doivent étre répétés ¢t les
essals ultérieurs doivent aussi_étre réalisés dans le méme ordre prévu avec de nouveaux
spécimens, l'intégralité devant alors satisfaire aux exigences.

5.1.4  Sauf spécification contraire dans la présente norme, les spécimens sont soumis a
I'essqi dans I'état ouils’sont livrés a une température ambiante de 25 °C + 10 °C.

5.1.5 Les spécimens sont montés selon les indications du fabricant, mais en utilisant, le
cas gchéant\la méthode la plus défavorable si plus d'une méthode est déclarée.

5.1.6 Pour les essais de la présente norme, la manceuvre peut étre réaliséd par
I'équ IJGIIIGIIt dressai—ta—mancetvre ;ucut étre GN[JIII.LIUG’C & l”u:ycurc de—mancetvre—ot a la
liaison de manceuvre. Il n'est pas nécessaire qu'un interrupteur soit muni de l'organe de
manceuvre s'il est déclaré comme étant amovible.

51.7 Les interrupteurs a utiliser avec un conducteur fixé a demeure sont soumis a l'essai,
le conducteur approprié étant raccordé.

5.1.8 Si les interrupteurs sont équipés de languettes, des clips neufs doivent étre utilisés
pour les essais selon I'Article 16 (dans I''EC 61058-1) et I'Article 17 (dans I'lEC 61058-1-
1:2016 ou I'lEC 61058-1-2:2016). Les clips doivent étre d'un type compatible avec la
température ambiante assignée de l'interrupteur, et les conducteurs sertis doivent étre
soudés ou brasés sur la partie a sertir du clip, s'il y a lieu.
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51.9 Si, dans les interrupteurs pour les appareils de classe 0 ou de classe l, il est
nécessaire d'avoir des parties avec double isolation ou avec isolation renforcée, ces parties
sont soumises a un contréle afin de vérifier qu'elles satisfont aux exigences spécifiées pour
les interrupteurs pour appareils de classe Il. De la méme facgon, si dans les interrupteurs, il
est nécessaire d'avoir des parties fonctionnant en TBTS, ces parties sont également
soumises a un contrble afin de vérifier qu'elles satisfont aux exigences spécifiées pour les
interrupteurs pour appareils de classe Ill.

5.2 Informations électriques

5.21 Lorsque plusieurs caractéristiques assignées sont combinées ou représentées par
les epsarsdecTits Ti-apres, fesformations suivarntes s apptiquernt a tensembie des essals.

Essaj de rigidité diélectrique (Article 15 et TE3) — basé sur la tension la plus élevée,
Essaj d'échauffement (Article 16 et TE2) — basé sur le courant assigné le plus.élevé.

5.2.2 Il est admis de réaliser des essais d'endurance représentatifs pour le méme tyge de
charge classifié (voir 7.2) dans les conditions suivantes:

a) Tlension — L'essai exigé au titre des caractéristiques assignées a une tension supérjeure
cpnstitue I'essai exigé au titre des caractéristiques assignées’/a une tension inférieurd.

NPTE Par exemple, les interrupteurs de 5 A/125 V en courant alternatif et de 5 A/250 V en courant altgrnatif
sont soumis a lI'essai a 5 A/250 V en courant alternatif.
g

b) Qourant — L'essai a un courant supérieur constitué.llessai a un courant inférieur.

NPTE Par exemple, les interrupteurs de 10 A/250 \Aen courant alternatif et de 5 A/250V en cpurant
alternatif sont soumis a I'essai a 10 A/250 V en courant alternatif.

5.2.3 Les interrupteurs comportant au moins deux caractéristiques assignées sont squmis
a l'eissai d'endurance pour chaque caractéristique assignée sur un lot de 3 spécinens
supplémentaires, sauf s'il est admis de-réaliser un essai représentatif.

5.2.4 Les interrupteurs pour.gourant continu sans marquage des polarités sont soumis a
I'essq@i d'endurance sur 3 spécimens avec une polarité et sur un lot de 3 spécifnens
supplémentaires avec la polarité inverse.

5.2.5 Les interruptetrs pour courant continu et alternatif sont soumis a l'essai d'endufance
a une tension continte pour représenter la tension alternative si les caractéristiques
assignées de tension/courant continus pour le type de charge classifié (voir 7.2) | sont
supérieures ou'égales aux caractéristiques assignées alternatives.

NOTE| Pap-exemple, les interrupteurs a courant assigné alternatif et continu de 4 A/48 V en courant alterrjatif et
de 4 A/48 \len courant continu sont soumis a I'essai d'endurance a 4 A/48 V en courant continu.

5.2.6 Les interrupteurs pour courant alternatif seulement pour chaque type de charge avec
2 valeurs assignées de courant ou plus, a un courant nominal assigné 100 — 480 V c.a., a la
méme puissance, sont soumis a l'essai a la tension la plus élevée.

NOTE Par exemple, les interrupteurs a courant assigné alternatif de 10 A/125 V en courant alternatif, de
5 A/250 V en courant alternatif et de 4,5 A/277 V en courant alternatif sont soumis a l'essai a 4,5 A/277 V en
courant alternatif.

5.2.7 Les interrupteurs pour courant alternatif seulement pour chaque type de charge,
avec 2 valeurs assignées de courant ou plus, a un courant nominal assigné 20 — 100 V c.a., a
la méme puissance, sont soumis a l'essai d'endurance au courant le plus élevé.

NOTE Par exemple, les interrupteurs a courant assigné alternatif de 10 A/24 V en courant alternatif et de
5 A/48 V en courant alternatif sont soumis a I'essai d'endurance a 10 A/24 V en courant alternatif.
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5.2.8 Les interrupteurs ayant une fréquence assignée sont soumis a l'essai d'endurance a
cette fréquence. Les interrupteurs sans fréquence assignée sont soumis a l'essai a la
fréquence de 50 Hz. Les interrupteurs ayant une plage de fréquences assignées sont soumis
a l'essai a la fréquence la plus défavorable de cette plage.

NOTE Par exemple, un interrupteur classifié de 50 Hz a 60 Hz est soumis a I'essai a la fréquence de 50 Hz.

5.2.9 Les interrupteurs destinés a fonctionner avec une alimentation spécifique sont
soumis a l'essai avec cette alimentation spécifique.

5.3 Charges d'essai appliquées aux interrupteurs a directions multiples

Les iLterrupteurs a directions multiples sont chargés selon le Tableau 1. La charge podr les
autrgs positions de l'interrupteur résulte des charges nécessaires pour acecomplif les
condjtions spécifiées ci-dessus.

Tableau 1 — Essais de charge des interrupteurs a directions multiples

Gycle de manceuvres Interrupteur en position de Charge
Premiére moitié Plus forte charge 1R
Charge immédiatement inférieure 0,8 x Ir
Charge inférieure suivante 0,533 x Ir
Deuxiéme moitié Plus forte charge IR
Charge immeédiatement inférieure 0,5 x Ir
Charge inférieure suivante 0,333 x Ir

5.4 | Eprouvettes d'essai

Le nombre minimal de spécimens d’eéssai doit étre conforme a I'IEC 61058-1-1 |ou a
I''EC|61058-1-2. Sauf spécification contraire, les essais peuvent étre effectués dans n'importe
quel prdre.

6 Caractéristiques assignées
6.1 | La tension assignée maximale est 480 V.
6.2 | Le courant\assigné maximal est 63 A.

6.3 | Lesinterrupteurs avec indicateurs de signalisation peuvent avoir différentes tengions
assignées-pour les indicateurs de signalisation.

La conformité aux exigences de 6.1 a 6.3 est vérifiée par examen conjointement avec
I'Article 8.

6.4  Un interrupteur ayant plus d'un circuit peut ne pas avoir la méme classification pour
chaque circuit. L'Annexe D peut étre utilisée pour déterminer si la caractéristique assignée
particuliére d'un interrupteur convient pour la commande du circuit dans I'utilisation réelle.

7 Classification

71 Selon la nature de I'alimentation

711 interrupteurs pour courant alternatif seulement;
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7.1.2

71.3

7.2
7.21

interrupteurs pour courant continu seulement;
interrupteurs pour courant alternatif et continu.

Selon le type de charge a commander par chaque circuit de l'interrupteur

circuit convenant a une charge pratiquement résistive avec un facteur de puiss

au moins égal a 0,9;

7.2.2

ance

circuit convenant a une charge résistive, une charge de moteur avec un facteur de

puissance au mains égal a 0 6 ou une combinaison des deux;

7.2.3

7.2.4

7.2.5

7.2.6

7.2.7

7.2.8
a 0,65

7.2.9

facteur de puissance au moins égal a 0,6;

7.2.10
moinp

7.3

7.3.1
0°Ck

7.3.2

7.3.3

parti¢s non-accessibles a une température ambiante différente:

— ofgédne’et parties accessibles a 0 °C < T <55 °C, et

circuit convenant a une combinaison associant des charges capacitives etsgsist
circuit convenant a une charge de lampe a filament de tungsténe ordinaire;
circuit convenant a une charge spécifique déclarée;

circuit convenant a un courant n'excédant pas 20 mA,;

circuit convenant a une charge de lampe spécifique;

circuit convenant a une charge inductive avec un facteur de puissance au moins

circuit convenant a une charge de mateur spécifique avec un rotor bloqué ¢

circuit convenant a une chargetd'usage général avec un facteur de puissand
égal a 0,75.

Selon la température ambiante

interrupteurs dont ,toutes les parties sont destinées a étre utilisée
T <55 °C;

interrupteurs,non classifiés en 7.3.1 et en 7.3.3;

ves;

égal

bt un

interrdpteurs comportant des parties accessibles a une température ambiante ef des

— aUtres parties de timterrupteur non classifiees pourtapage 0o c 31 X oo C.

7.4
741

7.4.2

7.4.3

7.4.4

7.4.5

Selon le nombre de cycles de manceuvres

100 000 cycles de manceuvres;
50 000 cycles de manceuvres;
25 000 cycles de manceuvres;
10 000 cycles de manceuvres;

6 000 cycles de manceuvres;
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7.4.6 3 000 cycles de manceuvres;

7.4.7 1 000 cycles de manceuvres;

7.4.8 300 cycles de manceuvres;

749 cycles de manceuvres — selon le nombre déclaré pour une utilisation spécifique.

7.5 Selon le degré de protection contre les corps solides étrangers

NOTE Datormind-csaolan 'EC Rnl:")o‘ I'in{nrm.p& we-Atant mantd caolan laoc indicationc AA Inv-’nn_

7.51 en l'absence de déclaration, l'interrupteur n'est pas protégé contre les corps sdglides
étrangers (IPOX);

7.5.2 protégé contre les corps solides étrangers de diamétre supérnieur ou édal a
50 mm (IP1X);

7.5.3 protégé contre les corps solides étrangers de diamétrey-supérieur ou égal a
12,5 mm (IP2X);

7.5. protégé contre les corps solides étrangers de«diamétre supérieur ou édal a
2,5 mm (IP3X);

7.5.5 protégé contre les corps solides étrangers’ de diamétre supérieur ou égal a
1 mm (IP4X);

7.5.6) protégé contre la poussiéere (IP5X);

7.5.7 totalement protégé contre la poussiere (IP6X).

7.6 | Selon le degré de protection’contre la pénétration de I'eau

NOTE| Déterminé selon I'lEC 60529 «l'interrupteur étant monté selon les indications déclarées.

7.6.1 en l'absence de déclaration, l'interrupteur n'est pas protégé contre la pénétratign de
I'eau|(IPX0);

7.6.2 protégé contre les chutes verticales de gouttes d'eau (IPX1);

7.6.3 protége contre les chutes verticales de gouttes d'eau lorsque I'enveloppe est indlinée
jusqy'a 15°(1PX2);

7.6.4 prutcgé coftretes gvuttco deat (:PXB)

7.6.5 protégé contre les projections d'eau (IPX4);

7.6.6 protégé contre les jets d'eau (IPX5);

7.6.7 protégé contre les jets d'eau puissants (IPX6);

7.6.8 protégé contre les effets d'une immersion temporaire jusqu'a 1m de

profondeur (IPX7);

7.6.9

protégé contre les effets d'une immersion prolongée au-dela de 1m de

profondeur (IPX8);
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7.6.10 protégé contre les effets du nettoyage a haute pression (IPX9).

7.7 Selon le degré de protection contre les chocs électriques de I'appareil équipé
d'un interrupteur

7.71 appareil de classe 0;
7.7.2 appareil de classe |;

7.7.3 appareil de classe Il;

7.7.41 appareil de classe IlI.

NOTE| Les classes sont expliquées en 3.7.8, en 3.7.9, en 3.7.10 et en 3.7.11.
7.8 | Selon le degré de pollution a I'intérieur de I'interrupteur

7.8.1 degré de pollution 1 du micro-environnement;
7.8.2 degré de pollution 2 du micro-environnement;
7.8.3 degré de pollution 3 du micro-environnement.

7.9 | Selon le degré de pollution a I'extérieur de I'interrupteur

7.9.1 degré de pollution 1 du macro-environnemeént;
7.9.2 degré de pollution 2 du macro-enviropnement;

7.9.3 degré de pollution 3 du macro-environnement.

NOTE| Les degrés de micropollution et de macropollution sont spécifiés en 3.8 et a I'Annexe F.
7.10| Selon le marquage

7.1011 Interrupteur avec marquage limité UT (référence unique de type, UT);

7.102 |Interrupteur-avec marquage complet CT (référence commune de type, CT).

NOTE| Les références de type sont expliquées en 3.1.8 et en 3.1.9.
7.11| Selon.la résistance a lI'inflammabilité a la température du fil incandescent

7.11.1.5/650 °C;

7.11.2 750 °C;
7.11.3 850 °C;
7.11.4 960 °C.

La résistance a la chaleur anormale de l'interrupteur représente la température minimale du fil
incandescent pour les matériaux des parties qui sont en contact avec des connexions
électriques, qui les maintiennent ou qui les retiennent en position, y compris les pieces qui
maintiennent une connexion électrique sous la pression d'un ressort.
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7.12 Selon la tension de tenue aux chocs assignée
7121 330V;
7.12.2 500 V;
7.12.3 800V,
7124 1500V,
7.12 5—2-566-\
7.12)6 4 000 V.
NOTE| La relation entre la tension de tenue aux chocs assignée, la tension assignée et la catégorie de surtgnsion
est donnée a I'Annexe E.
7.13| Selon la catégorie de surtension assignée
7131 catégorie I;
7132 catégorie ll;
7.133 catégorie lll.
NOTE| La relation entre la tension de tenue aux chocs assigneg, la tension assignée et la catégorie de surtgnsion
est donnée a I'Annexe E.

7.14
7.14,

7.14,

7.14,

7.14.
mani

NOTE
715
7.15,

Selon le type de coupure

1 coupure électronique;
2 microcoupure;

3 coupure totale;

ere spécifique s€lon leur construction.

Les coupures-sont expliquées en 3.4.6, en 3.4.7 et en 3.4.8.
Selon'le' type de revétement pour les cartes imprimées rigides équipées

1 ( revétement de type 1;

4 les commutateurs présentant une combinaison de coupures doivent étre déclargs de

7.15.

NOTE
7.16
7.16.

7.16.

7.16.

7.16.

2 revétement de type 2.

Les explications concernant les revétements de types 1 et 2 sont données a I'Annexe |I.
Selon le type et/ou le raccordement des interrupteurs

1 nombre de péles;
2 nombre de directions;
3 inversion de polarité;

4 coupure omnipolaire;
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7.16.5 nombre de connexions transversales non commutables;

7.16.6 selon le code de type d'interrupteur donné au Tableau 2.

NOTE Des détails concernant les types d'interrupteurs et de connexions sont donnés au Tableau 2.
7.17 Selon la configuration du dispositif de coupure

7.17.1 interrupteur électronique avec un SD sans interrupteur mécanique;

7.17.2 interrupteur électronique avec un SD et un interrupteur mécanique monté en série;

71783 interrupteur électronique avec un SD et un interrupteur mécanique ,mont
parallele;

AY%

en

7174 interrupteur électronique avec un SD et un interrupteur mécanique monté en série et
en paralléle;

7.17/5 interrupteur électronique comportant seulement un interrupteur mécanique sans SD
(le SP doit étre fourni dans I'application finale);

7.17)6 interrupteur mécanique avec ou sans fonction électronique qui n'impacte pas la
sécufité de l'interrupteur;

717J7 interrupteur mécanique avec fonction éleectronique qui impacte la sécurit¢ de

I'intefrupteur.

A%

7.18| Selon le service type

7.18[1 service continu — Service type Sty(voir Figure 12);

7.182 service temporaire — Service type S2 avec temps a I'état FERME et a I'état OUVERT
déteqminés (voir Figure 13);

7.18 3 service périodique infermittent. Service type S3 avec temps a I'état FERME et a|l'état
OUVERT déterminés (voir Figure 14);

7.184 selon le type)déclaré pour une utilisation spécifique.

NOTE| Le concept de service type est tiré de I'lEC 60034-1.

7.19| Selonla liaison entre le contact et la vitesse de I'actionneur

7.191\1a vitesse de fermeture ou d'ouverture du contact dépend de la vitess¢ de
I'actionneur.

7.19.2 la vitesse de fermeture et d'ouverture du contact ne dépend pas de la vitesse de
I'actionneur.

7.20 Selon le type des bornes

7.20.1 bornes destinées au raccordement de conducteurs non préparés;

7.20.2 bornes destinées au raccordement de conducteurs préparés;

NOTE Le torsadage d'un conducteur a &me cablée pour en consolider I'extrémité n'est pas considéré comme une
préparation spéciale.
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3 bornes destinées au raccordement de conducteurs a ames cablées souples;
4 bornes destinées au raccordement de conducteurs a @&mes céblées rigides;
5 bornes destinées au raccordement de conducteurs rigides;
6 bornes destinées aux plages de tailles de conducteurs selon le Tableau 4;

7 bornes destinées a une plage limitée déclarée de tailles de conducteurs;

2016

7.20.

7.20.

7.20.

7.20.

NOTE|
une b
une b

7.20.

7.20.

7.20.

NOTE|

7.20.

7.20.

7.20.

7.20.

7.20.

NOTE|

8 bornes destinées au raccordement d'un seul conducteur;
9 bornes destinées au raccordement de deux conducteurs ou plus;
10 bornes destinées a étre assemblées une seule fois;

11 bornes destinées a étre assemblées et désassemblées plus d/une fois.

Une borne pousse-fil destinée seulement a étre insérée (pas de liaison devcoupure) est considérée ¢
brne destinée a étre assemblée une seule fois. Une borne pousse-fil gomportant une liaison de coup
rne a vis est considérée comme une borne destinée a étre assemblé€ et-désassemblée plus d'une fois

12 bornes a vis et connexions;
13 bornes pousse-fil et connexions;

14 borne plate a connexion rapide;

Les dimensions normalisées pour les terminaisons sont définies dans I'lEC 61210.

15 bornes a souder;

16 bornes a soudure ou a meulure;

17 fils pour connexions;

18 bornes pour percage de conducteurs;

19 bornes)déclarées par le fabricant.

Les-bornes peuvent présenter différentes caractéristiques.

omme
yre ou

7.21
7.21.

7.21.

NOTE
7.22
7.22.

7.22.

NOTE

on I

1 protection intégrée fournie;

2 aucune protection fournie.

Les détails de I'essai des protections intégrées sont donnés a I'Article 23.
Selon le type de refroidissement forcé

1 aucun refroidissement forcé nécessaire;

2 refroidissement forcé exigé (description du refroidissement forcé).

Les détails de I'essai du refroidissement forcé sont donnés a I'Article 23.


https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016 - 149 —

7.23 Selon le condensateur fourni avec l'interrupteur

7.23.1 condensateur de classe X1;
7.23.2 condensateur de classe X2;
7.23.3 condensateur de classe X3;

7.23.4 condensateur de classe Y2;

7 23 - pu | 4+ pu | 1 AV
. ofJ CUTIUTTTISAlTUl UT UIdosotT T 5.

NOTE|1 Les définitions de classes de condensateurs sont données dans I'lEC 60384-14.

NOTE|2 Les exigences relatives aux condensateurs sont données en 24.3.
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Tableau 2 — Nature et raccordement des interrupteurs (7 de 7)

Code?) Type Type de Circuit d'essai?)
d'interrupteur raccordement
Interrupteurs a une direction
Principe applicable aux interrupteurs a une
direction comptant un a n pdles | | |
1 2 ... n
1.1 Nombre de pdles, type de raccordement et charges conformes aux indications déclarées
1.2 Un péle Une charge (coupure
unipolaire)
4
N
SO & i
L2
|
L N
S = spécimen
1.3 Deux péles Une charge
(coupure sur tous les
poles)
i
L N
1.4 Deux péles Deux charges
(coupure unipolaire)
1.2 ]
N
1.5 Deux pbles Deux charges

(coupure unipolaire,
charge connectée a la
polarité opposée)

S = spécimen
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Tableau 2 (2 de 7)

Code?) Type
d'interrupteur

Type de
raccordement

Circuit d'essai?)

1.6 Trois pbles Trois charges avec
neutre non coupé
(coupure tripolaire)
| | |
Ly L Ls
S = spécimen
1.7 Quatre pbles Trois charges avec P &
neutre coupé
(coupure
quadripolaire) I h s
Ly Lo L3 N
1.8 Trois poles Trois charges

(coupure tripolaire)

S = spécimen

Interrupteurs a une direction

Principe applicable aux interrupteurs a une
direction comptant un a n poéles
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Tableau 2 (3 de 7)

Code?) Type Type de Circuit d'essai?)
d'interrupteur raccordement
2.1 Nombre de pdles, type de raccordement et charges conformes aux indications déclarées
2.2 Un péle Une charge (coupure
unipolaire) ]
S
[1.2] !
A '
[l
LT
k=3 !
Y
L N
S = spécimen
A = interrupteur auxiliaire
2.3 Un péle Deux charges

(coupure unipolaire)

S = spécimen

2.4 Deux péles Une charge (cedpure
sur tous les\poles)
1.3 ]
S = spécimen
A = interrupteur auxiliaire
2.5 Deux péles Deux charges

(coupure sur tous les
pbles)

S = spécimen



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016

- 153 -

Tableau 2 (4 de 7)

Code?) Type Type de Circuit d'essai?)
d'interrupteur raccordement
2.6 Deux péles Une charge avec
inversion de polarité | 4
- R i
St :
Hf el IO [
—1
L N
2.7 Deux péles Quatre charges
(coupure unipolaire,
charge connectée a la
polarité opposée)
S = spécimen
2.8 Deux péles Deux charges
(coupure unipolaire,
charge connectée a la
polarité opposée)
S = spécimen
A = interrupteur auxiliaire
2.9 Deux pbles Quatre charges
(coupure unipolaire)
S = spécimen
Interrupteurs a deux directions avec position de coupure centrale
Principe applicable aux interrupteurs a deux
directions avec position centrale comptant | | | | | |
unanpbdles | 1 S
1 2 ... n
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Tableau 2 (5 de 7)

Code") Type Type de Circuit d'essai?)
d'interrupteur raccordement
3.1 Nombre de pbles, type de raccordement et charges conformes aux indications déclarées
3.2 Un péle Une charge (coupure R
unipolaire) 1
A
S
S = spécimen
A = interrupteur auxiliaire
3.3 Un pble Deux charges
(coupure unipolaire)
I L
s Ol
L9
L N

S = spécimen

3.4 Deux pbles Une charge (coupure
sur tous les pbles)

S = spécimen
A = interrupteur auxiliaire

3.5 Deux péles Deux charges
(coupure sur tous les
plles)
3.6 Deux péles Une charge avec

inversion de polarité
(coupure sur tous les
poles)

[ R ——

L N
S = spécimen



https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0

IEC 61058-1:2016 © IEC 2016 - 155 —

Tableau 2 (6 de 7)

Circuit d'essai?)

[33]

Code) Type Type de
d'interrupteur raccordement
3.7 Deux péles Quatre charges

(coupure unipolaire,
charge connectée a
la polarité opposée)

3.8 Deux péles Deux charges

(coupure unipolaire,

charge connectée a

la polarité opposée)

S = spécimen
A = interrupteur auxiliaire
3.9 Deux péles Quatre-charges

I coupure unipolaire
(53] (coup p )

S = spécimen

Interrupteurs a directio

ns multiples

Principe applicable aux interrupteurs a
directions multiples comptant 3 a
n directions et 1 a n poles

3 ... n direction

1
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Tableau 2 (7 de 7)

IEC 61058-1:2016 © IEC 2016

Code) Type d'interrupteur | Type de raccordement
4.1 Nombre de pdles, type de raccordement et charges conformes aux indications déclarées
4.2 Un pole
Quatre positions avec inversion de polarité QR1
(coupure unipolaire) 1a
2a
\T-l xl | i
Ll In
4.3 Deux poéles 2
Quatre positions avec inversion de polarité !
(coupure sur tous les péles)
R
4.4 Deux péles
Cinqg positions avec inversion de polarité
(coupure sur tous les péles)
4.5 Deux péles
§ Ry R
Sept positions avec-inversion de polarité ———{—H
(coupure, sur tous les poles) —
1b
1
1) Ppur’les’/interrupteurs offrant une conception de base identique, I'essai est considéré comme englobant les
essais’applicables au code d'interrupteur indiqué entre crochets.

2)

Les interrupteurs sont réputés présenter une conception de base identique lorsque:

— Il'ensemble des composants sont identiques, hormis ceux utilisés en raison d'un nombre différent de
pbles et de chemins de contact;

— les dimensions de base et les constructions mécaniques sont identiques;

— les interrupteurs multipolaires sont constitués d'interrupteurs unipolaires ou intégrent les mémes
composants que les interrupteurs unipolaires et offrent des dimensions globales par pdles identiques.

Il n'est pas nécessaire de procéder a un essai séparé sur un interrupteur a action momentanée (interrupteur
monostable) s'il peut étre démontré que la fonction de contact est équivalente a celle d'un interrupteur
bistable de construction équivalente.

Les symboles L et N représentent la connexion au réseau d'alimentation principal.
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8 Marquage et documentation

8.1 Informations sur les interrupteurs

8.1.1 Généralités

Le fabricant d'interrupteurs doit fournir les informations appropriées pour que:

— le fabricant d'appareils puisse choisir et installer un interrupteur;

— [l'utilisateur final puisse utiliser un interrupteur comme prévu par le fabr
d'interrupteurs;

— lgs essais correspondants puissent étre effectués selon la présente norme.

Les ipformations doivent étre indiquées de maniére claire et non ambigué:

Ces [informations doivent étre fournies par un ou plusieurs des moyens’ suivantg

marquage de l'interrupteur et/ou par le biais de la documentation, de laMmaniére décri

Tablgau 3.

8.1.2 Marquage de l'interrupteur

Les ipformations doivent étre fournies par un marquage sur l'interrupteur lui-méme.

8.1.3 Documentation

Les |informations doivent étre fournies dans un€)dbocumentation distincte, laquelle

désigner une feuille de spécification ou un dessinypar exemple.

Le contenu de la documentation doit étre tenu“a la disposition du fabricant de I'appareil ¢

l'utilisateur final selon le cas, dans tout format approprié.

NOTE[1 La mention Marquage/Documentation signifie que les informations peuvent étre fournies par mar

ou paf le biais de la documentation.

NOTE| 2 Le format dans lequel ces_informations sont présentées ne releve pas du domaine d'application

présemte norme.

icant

par
e au

peut

u de

nuage

de la
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Tableau 3 — Informations relatives aux interrupteurs et
aux charges placées dans les groupes

Moyen d'information

Référence Référence
N° Caractéristique Paragraphe | commune de unique de type
type CT uT
(7.10.2) (7.10.1)
1 IDENTIFICATION DE L'INTERRUPTEUR
1.1 Marque d'identification du fabricant ou du 8.1 Marquage Marquage
vendeur responsable (nom ou marque
commerciale)
1.2 Identificateur de l'interrupteur (référence du 8.1 Marquage Margquage
modéle, par exemple)
2 ENVIRONNEMENT DE L'INTERRUPTEUR/MONTAGE
2.1 Degré de protection fourni pour I'interrupteur 7.5 Documentation Documentatfon
lorsqu'il est monté conformément a la
documentation (Code IP de I'lEC 60529) et
7.6
2.2 Degré de protection contre les chocs électriques 7.7 Documentation Documentatjon
de I'extérieur d'un appareil
2.3 Méthode de montage et de manceuvre de 7.1.7 Documentation | Documentation
l'interrupteur et méthode de mise a la terre selon
le cas. et
La ou les méthodes prévues de montage, et les AT
orientations prévues doivent étre déclarées.
Sauf spécification contraire, les méthodes
déclarées de montage avec les bornes de terrg
sont supposées étre les méthodes de mise 34 la
terre des parties conductrices.
2.4 Degré de micropollution 7.8 Documentation | Documentation
2.5 Degré de macropollution 7.9 Documentation | Documentation
3 TEMPERATURE
3.1 Limites de température de Fair ambiant si 7.3 Marquage Documentatfon
différentes de 0 °C a 55°€
4 CHARGE ELECTRIQUE
4.1 Tension assignée-ou plage des tensions 6.1 Marquage Documentation
assignées
4.2 Nature de.l'alimentation si l'interrupteur n'est pas | 7.1 Marquage Documentatfon
destine aétre utilisé a la fois en courant
alternatif et en courant continu ou si les valeurs
dssignées sont différentes en alternatif et en
continu
43 rléquenbe Ou prdage ae Iléquellbeb bi cles SOrt 9.£.0 vidarquage pocurmeTrTtation
différentes de 50 Hz ou 50 Hz a 60 Hz
4.4 Courant assigné et type de charge électrique 7.2 Marquage Documentation
4.5 Pour les interrupteurs pour plus d'un circuit, le 7.16 et 5.2 Marquage/Doc Documentation
courant applicable a chaque circuit et a chaque le cas umentation
borne. Si ceux-ci sont différents les uns des échéant
autres, il doit étre clairement indiqué a quel
circuit ou borne s'applique l'information.
4.6 Tension de tenue aux chocs assignée 7.12 Documentation | Documentation
NOTE Non exigée lorsque 4.7 est déclaré.
4.7 Catégorie de surtension 7.13 Documentation | Documentation
4.8 Service type et informations applicables (temps a | 7.18 Documentation Documentation
I'état FERME/OUVERT)
4.9 Type et/ou raccordement de l'interrupteur 7.16 Documentation | Documentation
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N°

Caractéristique

Paragraphe

Moyen d'information

Référence
commune de
type CT

(7.10.2)

Référence
unique de type

uT
(7.10.1)

4.10

Configuration du dispositif de coupure

Documentation

Documentation

BORNES/CONDUCTEURS

5.1

Toutes les bornes doivent étre clairement
identifiées, ou leur usage doit étre évident, ou les
circuits de l'interrupteur doivent étre visibles.

8.1

Marquage

Marquage

Pour les bornes prévues pour la connexion des
conducteurs, d'alimentation, I'identification peut
étre faite sous la forme d'une lettre L, d'un
nombre ou d'une fléeche.

5.2

Les bornes destinées au raccordement des
conducteurs de terre doivent étre marquées du
symbole terre de protection

8.2

Marquage

Marquage

5.3

Méthode de connexion et de déconnexion des
bornes pousse-fil

11.2.2

Documentation

Documentatjon

5.4

Type de conducteur a raccorder a la borne
(rigide ou a ame cablée)

7.20

Datumentation

Documentatfon

5.5

Aptitude de la borne au raccordement des
conducteurs indiqués (diamétre minimal et
maximal de conducteur)

7.20

Documentation

Documentatjon

5.6

Aptitude de la borne au raccordement de deux
conducteurs ou plus

7.20

Documentation

Documentatfon

5.7

Type de fixation mécanique de la borne a souder
avant soudure (acier, bain, etc.)

7.20

Documentation

Documentatjon

5.8

Pour les bornes employant une méthode de
connexion spécifique, les informations tellesvque
la température ou le procédé de soudureidoivent
étre déclarées.

7.20

Documentation

Documentatjon

5.9

Pour les bornes destinées aux conducteurs
préparés, préciser la méthode utitisée pour la
préparation des conducteurs~(soudage par bain,
connecteur a sertir, etc.):

7.20

Documentation

Documentatfon

Pour les languettes de dimensions autres que
celles de I'lEC 612403 clip approprié (dimension,
matériau ou isolantle cas échéant, par exemple).

7.20

Documentation

Documentatjon

CYCLES/SEQUENCE DE MANCEUVRES

6.1

Nombresde\Cycles de manceuvres

7.4

Marquage

Documentatjon

6.2

Séquence de manceuvres pour les interrupteurs
avecplus d'un circuit, si important.

Pour les interrupteurs avec plusieurs circuits, les
séquences de manceuvres des paires de

13.5et5

Documentation

Documentatfon

contacts doivent étre déclarées si cela est
important pour la sécurité de l'utilisateur. Les
contacts qui "se ferment avant de s'ouvrir" ou

s'ouvrent avant de se fermer" sont des
exemples

6.3

Forces appliquées aux butées ou en course
totale de I'organe de manceuvre

17.4

IEC 61058-
1-1

ou

IEC 61058-
1-2

Documentation

Documentation

INDICATEURS DE SIGNALISATION
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Moyen d'information
Référence Référence
N° Caractéristique Paragraphe commune de unique de type
type CT uT
7.1 Puissance maximale pour les lampes a filament 6.3 Marquage Marquage
de tungsténe. Le marquage doit étre visible lors
du remplacement de la lampe
7.2 Destination de la fonction ou de I'opération de 8.1 et 12.2.5 | Documentation Documentation
l'indicateur de signalisation
8 COUPURE DU CIRCUIT
8.1 Coupure électronique 7.14.1 Marquage Documentatjon
8.2 Microcoupure 7.14.2 Marquage Documentation
8.3 Coupure totale 7.14.3 Documentation Documentatjon
8.4 A protection combinée 7.14.4 Documentation .| Documentation
9 MATERIAUX ISOLANTS
9.1 Suivi de I'I'TC ou de I'IRC 20.4 Documentation | Documentat{on
9.2 Températures du fil incandescent 7.1 Documentation | Documentat{on
9.3 Type de revétement pour les cartes imprimées 7.15 Documentation Documentatjon
rigides équipées
10 CONDITION DE REFROIDISSEMENT
10.1 Aucun refroidissement forcé nécessaire 722 Documentation Documentation
10.2 Avec refroidissement forcé 7.22 Documentation | Documentat{on
10.3 Direction de I'air de refroidissement 7.22 Documentation Documentation
10.4 Vitesse de I'air de refroidissement 7.22 Documentation Documentation
10.5 Résistance thermique du radiateur 7.22 Documentation Documentatfon
10.6 Température, densité et autres détails*du flux 7.22 Documentation Documentatjon
d'air pénétrant
11 DISPOSITIF DE PROTECTION
111 Courant assigné/caractéristiques de 7.21 Marquage Documentatfon
fonctionnement / pouvoirde coupure de la
protection remplacable incorporée
11.2 Type / fonction._de Ja protection non remplagable 7.21 Documentation | Documentation
incorporée
11.3 Pouvoir deteoupure du dispositif de protection 24.2 Documentation Documentatjon
externe)Courant assigné/caractéristiques de
fonctionhement
12 CONDITIONS D'ESSAI
121 Condition d'essai pour les interrupteurs 7.19 Documentation | Documentat{on
disposant d'une vitesse de fermeture et
d'ouverture de contact indépendante de la
vitesse de manceuvre
12.2 Exigences spéciales pour les essais telles que la Documentation Documentation
charge électrique minimale définie en 3.2.11 ou
encore le courant thermique (3.2.12)

8.2 Symboles

Lorsque des symboles sont utilisés, ils doivent étre conformes aux normes IEC 60417,
IEC 60529 et IEC 60617. Les exemples incluent ce qui suit:


https://iecnorm.com/api/?name=9912b35799c0882f0fade45047058cb0
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