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This is the harmonized CSA Group and UL standard for Switches for Appliances — Part 1: General
Requirements. It is the third edition of CAN/CSA-C22.2 No. 61058-1, and the fifth edition of UL 61058-1.
This edition of CAN/CSA-C22.2 No. 61058-1 supersedes the previous edition published in 2009 as
CAN/CSA-C22.2 No. 61058-1 (adopted IEC 61058-1:2000+A1:2001+A2:2007). This edition of UL 61058-
1 supersedes the previous edition published on August 10, 2009. This harmonized standard has been
jointly revised on June 30, 2021. For this purpose, CSA Group and UL are issuing revision pages dated
June 30, 2021.
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armonization

This standard adopts the IEC text with national differences.

This standard is published as an identical standard for CSA Group and UL.

An identical standard is a standard that is exactly the same in technical content except for national
differences resulting from conflicts in codes and governmental regulations and basic safety principles and
requirements. Presentation is word for word except for editorial changes.
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All national differences from the IEC text are included in the CSA Group and UL versions of the standard.
While the technical content is the same in each organization’s version, the format and presentation may

differ.

Reasons for Differences From IEC

National differences from the IEC are being added in order to address safety and regulatory situations
present in the US and Canada.
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NATIONAL DIFFERENCES

National Differences from the text of International Electrotechnical Commission (IEC) Publication 61058-1,
Switches for Appliances — Part 1: General Requirements, copyright 2016, are indicated by notations
(differences) and are presented in bold text. The national difference type is included in the body.

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

DR -Thes

e are National Differences based on the national regulatory requirements.

D1 - Thege are National Differences which are based on basic safety principles and_requirements,
elimination| of which would compromise safety for consumers and users of products.

D2 - The

DC - Thes
particular g

DE - Thes|
Each natiog
following w
text:
Ad
figu
Mo
add

sub

are National Differences from IEC requirements based on existing safety practices. These
requirements reflect national safety practices, where empirical substantiation¢(for the IEC
requirement) is not available or the text has not been included in the IEC standard:

e are National Differences based on the component standards and will not be de
omponent standard is harmonized with the IEC component stanhdard.

b are National Differences based on editorial comments or corrections.

hal difference contains a description of what the-national difference entails. Typicall

Hition / Add - An addition entails adding a complete new numbered clause, subcl
re, or annex. Addition is not meant toiinclude adding select words to the base IEC te

ition, replacement or deletion of certain words or the replacement of an en
clause, table, figure, or annex of the base IEC text.

Deletion / Delete - A déletion entails complete deletion of an entire numbered clause,

tab

e, figure, or annexwithout any replacement text.

or national

eted until a

one of the

ords is used to explain how the text of the national difference is to be applied to the base IEC

huse, table,
Kt.

Hification / Modify - A modification is an altering of the existing base IEC text such as the

ire clause,

subclause,
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FOREWORD
INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES - PART 1: GENERAL REQUIREMENTS

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all questions
concerning standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes
International Standards, Technical Specifications, Technical 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 interested in

the subject

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

2) The forma
opinion on thg

3) IEC Publig
sense. While
responsible fi

4) In order tg

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself d
and, in somg
certification b

6) All users s

7) No liability
technical con
whatsoever,
reliance upon

8) Attention ig
correct applid

9) Attention is

not be held rgsponsible foridentifying any or all such patent rights.

Internation
IEC techni

the IEC also participate in this preparation. IEC collaborates closely with the International Or]
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

decisions or agreements of IEC on technical matters express, as nearly as possible, an international
relevant subjects since each technical committee has representation from all interested IEC’National Co

ptions have the form of recommendations for international use and are accepted by EC National Com
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(to“apply IEC Publications trans

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent cetrtification bodies provide conformity assess
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

ould ensure that they have the latest edition of this'publication.

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

al Standard IEC 61058-1 has been prepared by subcommittee 23J: Switches for ap
Cal committee 23: Electrical accessories.

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
Ation and the

ment services

independent

pembers of its
of any nature
on, use of, or

nsable for the

phts. IEC shall

pliances, of

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) Requirements for electronic switches are now given in IEC 61058-1-2.

The text of

this standard is based on the following documents:


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

12 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1 JUNE 30, 2021

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 list of all parts in the IEC 61058 series, published under the general title Switches for appliances, can be
found on thg IEC website.

In this part, [the following print types are used:

* requirements proper: roman type;
« tedt specifications: italic type;

* not¢s: smaller roman type.

The commiftee has decided that the contents of this publication ill femain unchanged until the stability
date indicgted on the IEC website under "http://webstore.ie€.ch" in the data related to the specific
publication] At this date, the publication will be

* regonfirmed,
 withdrawn,
* replaced by a revised edition, or

» amended.

DV|1 D2 Addition of the following:

This nationally adopted Part 1 standard shall be used in conjunction with the [nationally
adopted IEC 61058-1-x Part 1 standards and any nationally adopted IEC 6105842-x Part 2
standards. For-references to IEC 61058, IEC 61058-1, IEC 61058-1-1, or IEC B1058-1-2,
reglace the teference with CAN/CSA-C22.2 No. 61058 / UL 61058, CAN/CSA-C22.2 No.
61058-1./"UL 61058-1, CAN/CSA-C22.2 No. 61058-1-1 / UL 61058-1-1, or CAN/CSA}C22.2 No.
61058=1-2 / UL 61058-1-2 accordingly.

DV.2 DE Addition of the following:

The numbering system in the standard uses a space instead of a comma to indicate
thousands and uses a comma instead of a period to indicate a decimal point. For example,
1 000 means 1,000 and 1,01 means 1.01.
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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 control electrical
appliances and other equipment for household or similar purposes with a rated voltage not exceeding 480
V and a rated current not exceeding 63 A.

Switches for appliances are intended to be operated by

— Alperson via an actuating member,

ndirect actuation,

— Ap actuating sensing unit.

Transmission of a signal between the actuating member or sensing unit and‘the switch may bg connected
by optical,|acoustic, thermal, electrical or other relevant connection andvmay include remot¢ controlled
units.

This part pf IEC 61058 applies to switches for appliances frovided with additional contrgl functions
governed by the switch provided with electronic circuits and“devices that are necessary for the intended
and/or correct operation of the switch.

This part gf IEC 61058 applies to circuitry when evaluated with a switch and necessary for the switching
function.

This part of IEC 61058 applies in general to,switches for appliances in conjunction with the following parts:

— Pprt 1-1: Requirements for méchanical switches, and/or

— Part 1-2: Requirements for electronic switches.

This part of IEC 61058 does not apply to devices covered by:

HC 606694allparts), Switches for household and similar fixed-electrical installations, pnd

HC 60730 (all parts), Automatic electrical controls.

This part of TEC 61058 does not contain requirements for safety 1solating switches (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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1DV.1 D2 Modification of Clause 1 to add the following to indicate which switches do not
apply:

These requirements do not cover switches that are covered by an existing standard such
as those constructed so that they can be installed readily in a flush-device box intended to
be used in a wiring system that complies with CSA C22.1 and NFPA 70. This part does not
apply to switches intended to be covered within the scope of CSA C22.2 No. 111, UL 20,

CS

A C22.2 No. 4, UL 98, CSA C22.2 No. 205, or UL 773A.

1DV.2 D2 Modification of Clause 1 to add the following note:

NO7T

[E 4 The term "earthing" as used in this standard relates to "bonding."

2 Normative References

The followi

hg documents, in whole or in part, are normatively referenced in this docume

indispensalple for its application. For dated references, only the edition cited applies. Fd

references,

IEC 60038
IEC Standd

IEC 60060-
High-Voltag

IEC 60065:
Audio, Videg

IEC 60068-

the latest edition of the referenced document (including any amendments) applies.

rd Voltages

1
e Techniques — Part 1: General Definitions.and Test Requirements

014
0, and Similar Electronic Apparatus — Safety Requirements

P-75

Environmental Testing — Part 2-75: Tests — Test Eh: Hammer Tests

IEC 60112:
Method for
Materials

Amendmen

IEC 60127
Miniature H

003
the Determination of the Proof and the Comparative Tracking Indices of Solid

t 1:2009

all parts)
|/ses

ht and are
r undated

Insulating

IEC 60127-
Miniature F

IEC 60269-

2
uses — Part 2: Cartridge Fuse-Links

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

IEC 60384-

14

Fixed Capacitors for Use In Electronic Equipment — Part 14: Sectional Specification — Fixed Capacitors for

Electromag

netic Interference Suppression and Connection to the Supply Mains
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IEC 60417

Graphical Symbols for Use on Equipment
(available at http://www.graphical-symbols.info/equipment)

IEC 60529

11989

Degree of 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 60664
Insulation

£3:2003
Coordination for Equipment Within Low-Voltage Systems — Part 3: Use of Coating

, Potting or

hds

trol

Molding fof Protection Against Pollution

Amendment 1:2010

IEC 60691

Thermal-Links — Requirements and Application Guide

IEC 60695}2-11

Fire Hazand Testing — Part 2-11: Glowing/Hot-Wire Based Test-Methods — Glow-Wire Flammability Test
Method for End-Products

IEC 60695}10-2

Fire Hazarf Testing — Part 10-2: Abnormal Heat — Ball\Pfessure Test Method

IEC 60695}11-10

Fire Hazary Testing — Part 11-10: Test Flames= 50 W Horizontal and Vertical Flame Test Meth
IEC 60695}11-20

Fire Hazarfl Testing — Part 11-20: Test\Flames — 500 W Flame Test Method

IEC 60730j(all parts)

Automatic Electrical Controls

IEC 60730}1:2013

Automatic Electrical Controls — Part 1: General Requirements

IEC 60730}2-9:2015

Automatic Electrical Controls — Part 2-9: Particular Requirements for Temperature Sensing Con
IEC 60738-1

Thermistors — Directly Heated Positive Temperature Coefficient — Part 1: Generic Specification

IEC 61000

-3-2

Electromagnetic Compatibility (EMC) — Part 3.2: Limits — Limits for Harmonic Current Emissions
(Equipment Input Current < 16 A Per Phase)

IEC 61000

-3-3

Electromagnetic Compatibility (EMC) — Part 3-3: Limits — Limitation of Voltage Changes, Voltage
Fluctuations and Flicker in Public Low-Voltage Supply Systems, for Equipment With Rated Current <16 A

Per Phase

and Not Subject to Conditional Connection
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IEC TS 61000-3-5
Electromagnetic Compatibility (Emc) — Part 3-5: Limits — Limitation Of Voltage Fluctuations And Flicker In
Low-Voltage Power Supply Systems For Equipment With Rated Current Greater Than 75

IEC 61000-4-2
Electromagnetic Compatibility (Emc) — Part 4-2: Testing And Measurement Techniques — Electrostatic
Discharge Immunity Test

IEC 61000-4-3
Electromagnetic Compatibility (Emc) — Part 4-3: Testing And Measurement Techniques — Radiated, Radio-
Frequency, Electromagnetic Field Immunity Test

IEC 61000-¢4-4
Electromagnetic Compatibility (Emc) — Part 4-4: Testing And Measurement Technique's| = Elettrical Fast
Transient/Burst Immunity Test

IEC 61000-¢4-5
Electromagnetic Compatibility (Emc) — Part 4-5: Testing And Measurement (Techniques — Surge Immunity
Test

IEC 61000-4-8
Electromagnetic Compatibility (Emc) — Part 4-8: Testing And. Measurement Technique§ — Power
Frequency Magnetic Field Immunity Test

IEC 61000-¢-11
Electromagnetic Compatibility (Emc) — Part 4-11: Testing And Measurement Techniques — Voltage Dips,
Short Interruptions And Voltage Variations Immunity,

IEC 61032:[1997
Protection Of Persons And Equipment By Enclosures — Probes For Verification

IEC 6105841-1
Switches For Appliances — Part 1-1;: Requirements For Mechanical Switches

IEC 610581-2
Switches fdr appliances < Part 1-2: Requirements for electronic switches

IEC 61210:R010
Connecting Devices — Flat Quick-Connect Terminations For Electrical Copper Conductor$ — Safety
Requiremehts

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

2DV DE Modification of Clause 2 to add the following:

CSA Group
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C22.1
Canadian Electrical Code, Part |

C22.2No. 4
Enclosed and Dead-Front Switches

C22.2 No. 111
General-Use Snap Switches

C22.2 No. 205
Signal Equipment

N/CSA-C22.2 No. 61058-1-1
itches for Appliances — Part 1-1: Requirements for Mechanical Switches

N/CSA-C22.2 No. 61058-1-2
itches for Appliances — Part 1-2: Requirements for Electronic Switches

PA (National Fire Protection Association)

PA70
tional Electrical Code

UL (Underwriters Laboratories Inc.)

ul 20
Géneral-Use Snap Switches

UL 98
Enclosed and Dead-Front Switches

uy 773A
Nanindustrial Photoelectric Switches for Lighting Control

ULl 61058-1-1
Switches for Appliances — Part 1-1: Requirements for Mechanical Switches

Uy 61058-1-2
Switches for Appliances — Part 1-2: Requirements for Electronic Switches

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 1 to entry: In the IEC 61058 series the terms "switching devices" and "switches" are used interchangeably.

[SOURCE: IEC 60050-441:1984, 441-14-02]
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3.1.2 conductive part — Part which is capable of conducting current although it may not necessarily be
used for carrying service current

[SOURCE:

3.1.3

IEC 60050-441:1984, 441-11-09]

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

Note 1 to entry: For appliance switches, "live part" implies a risk of electric shock.

live part — Conductor or conductive part intended to be energized in normal operation, including a

Note 2 to entry: Unless otherwise specified, parts connected to a SELV supply or equal to or less than 24 V are not considered to be

live parts.

3.1.4 polg
separated
mounting a

Note 1 to entn
pole, three-pol

[SOURCE:
switch]

3.1.5 dets
in normal u

3.1.6 tool
similar part

3.1.7 norr

3.1.8 uniq
switch man

Note 1 to entry

3.1.9 com
specific infg
selection, in

of a switch — Portion of a switching device associated exclusively with“one
conducting path of its main circuit and excluding those portions which provide a
nd operating all poles together

: A switch is called "single pole" if it has only one pole. If it has more than one pele it may be called "m
e, etc.) provided that the poles are coupled in such a manner as to operate together:

IEC 60050-441:1984, 441-15-01, modified — Pole of a switching device replaced b

chable part — Part which is removable without the Use of a tool when the switch is n
]

— Screwdriver, coin, or any other objecttwhich may be used to operate a nut, a

hal use — Use of the switch for the'purpose for which it was made and declared

ufacturer a unique switch.model can be identified

: This note applies tothe French language only.

mon type reference CT — Identification marking on a switch which does not require
rmation_additional to that provided by the marking requirements of this part of IEQ
stallation/and use in accordance with this part of IEC 61058

Note 1 to entry

electrically
means for

Lltipole" (two-

y pole of a

hounted as

sCrew or a

ue type reference UT — Identification marking on a switch such that by quoting it if full to the

any further
61058 for

:This note applies to the French language only.

3.1.10 cover, cover plate, protective cover — Cover made of insulating material, used to cover live parts in
order to avoid accidental 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 sig

nal 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
removed for insertion into a terminal.

[SOURCE:

IEC 60050-442:1998, 442-01-26]
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3.1.13 prepared conductor — 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 reversal — 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 ently: Previous editions of IEC 61058-1 refer to a semiconductor device as a "semiconductor switching devicg or solid state
device (SD)".

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

3.1.16 sdgmiconductor circuit — Circuit containing multiple components, ‘whiere at leas{ one is a
semicondyctor device

3.1.17 electronic switch — Switch for appliances provided with*~a semiconductor dgvice or a
semicondyctor circuit in its intended load path

Note 1 to entfy: The electronic switch may be provided with series and/or pafallel mechanical contacts. See exampleq in Table 15 in
IEC 61058-1-:2016.

3.1.18 ddty — Statement of the load to which the switch is subjected, including, if applicable, making,
controllingjand breaking and including their durations.and sequence in time

3.1.19 ddty-type — Continuous, short-time -or periodic duty comprising one or more loads remaining
constant for the duration specified, or a non-periodic duty in which generally the load varie$ within the
permissibl¢ operating range

[SOURCE]IEC 60050-411:1996, 414-51-13, modified — "speed" is deleted]

3.1.20 prptective impedance  — Component or assembly of components whose impegdance and
constructidn are intended to/limit steady-state touch current and electric charge to non-hazardous levels
3.2 Terms and definitions relating to voltage and current

3.2.1 rated voltage — Voltage assigned by the manufacturer for a specified operating conditior]

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.

3.2.2 safety extra-low voltage SELV — Voltage which does not exceed 50 V AC rm.s. or 120 V DC
between conductors or between any conductor and earth in a circuit which is insulated from the supply

mains

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

3.24

rated load — Type of load assigned by the manufacturer, according to classifications

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

[SOURCE:

IECE0050-441:1984 441-11-08]

3.2.7 wor
which can ¢

Note 1 to entry

Note 2 to entry

3.2.8 ove
steady-stat

3.2.9 ove
Note 1 to entry

3.2.10 im
which does|

3.2.11

3.2.12 thdg
manufactur
same heati

in the appliance with forced-coeoling present, if any

Note 1 to ent
complex cooli
test rig and c(
current. This

current, when

minimum load — Load at which when declared, the electronic switch still operates correq

ing voltage — Highest r.m.s. value of the AC or DC voltage across any particula
ccur when the switch is supplied at rated voltage

: Transients are disregarded.

: Both open-circuit conditions and normal operating conditions are taken into accotnt.

'voltage — Voltage having a peak value exceeding the corfesponding peak value o
b voltage at normal operating conditions

voltage category — Numeral defining a transient overvoltage condition

: See Annex E.

bulse withstand voltage — Highest peak«value of impulse voltage of prescribed form a
not cause breakdown of insulation under specified conditions

rmal current — Continudus ‘resistive current which, under the test conditions decl3
er (which may also include the ambient temperature), generates, without forced @
Ng as when the electronic switch is operating under specified ambient conditions af

y: The coneépt."thermal current" allows simplified testing of electronic switches, which in normal ap
g conditions»The thermal current will always be determined by tests of the switch positioned on a table
mparative-tests in the appliance in question. Consequently, the thermal current will normally be lower {
ecessitates additional tests of the terminals, contacts, etc., in order to verify that they will be able to ¢
the ‘electronic switch is mounted in the appliance. These additional tests are specified in Clauses 16 §

insulation

maximum

nd polarity

tly

red by the
ooling, the
rated load

lication have
or in a simple
han the rated
arry the rated
nd 17 in IEC

61058-1-1:20

o oancQ 4 9.0040

o
O O TG OTOOU T 20T 0T

3.3 Terms and definitions relating to the different types of switches

3.3.1

be tested separately

[SOURCE:

3.3.2

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

incorporated switch — Switch intended for incorporation in or on an appliance, which however can

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]
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3.3.3 rotary switch — Switch where the actuating member is a shaft or a spindle which has to be rotated
to one 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 restricted in either direction.

3.3.4 lever switch — Switch 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

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

3.3.6 pugh-button switch — Switch where the actuating member is a button which has to be pushed in
order to achieve a change in contact state

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

3.3.7 corg-operated switch — Switch where the actuating member is a pull-cordywhich has to pe 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 pugh-pull switch — Switch where the actuating membet.isa rod which has to be pulled gr pushed to
one or more indexed positions in order to achieve a changein contact state

3.3.9 biaged switch — Switch where the contactsCand actuating member return to a prgdetermined
position when the actuating member is released from'the actuated position

3.4 Terms and definitions relating to the operation of the switch

3.4.1 actyation — Movement of the. actuating member of the switch by hand, by foot, or by any other
human act|vity

3.4.2 indirect actuation — Moyvement of the actuating member of the switch indirectly by g part of an
appliance into which the switeh is incorporated or integrated

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

3.4.3 acthatingumember — Part which is pulled, pushed, turned or otherwise influenced tp cause an
operation

3.4.4 actuating means — Part which may be interposed between the actuating member and the contact
mechanism in order to achieve contact operation

3.4.5 disconnection — Interruption of an electrical circuit in a pole so as to provide insulation between the
supply and those parts intended to be disconnected from the supply

3.4.6 micro-disconnection — Disconnection that provides correct functional performance by contact
separation in the case of long-term temporary overvoltage

3.4.7 electronic-disconnection — Disconnection that provides a non-cycling correct functional
performance by a semiconductor device (SD) in the case of long-term temporary overvoltage
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3.4.8 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 disconnection single-phase — Concurrent disconnection of all supply conductors, except

the earthed

conductor, by a single switching action for AC and DC appliances

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

IEC 60050-441:1984. 441-16-02]

[SOURCE:

3.4.11 el¢
means or th

Note 1 to entry

3.4.12 elg
the switchir

3.4.13 ab
in the switc

Note 1 to entr
switch or relat
foreseeable. (

3414 se
and control
or combina

3.4.15 fay
be simulate

3.5 Termg
3.51

exts

3.5.2 inte
interconned

ctronic actuating member — Part, component or component group which controlsth
e switching device

: An optical or acoustic sensing unit is an example of a component group.

ctronic actuating means — Part, component or component group.which controls el
g device

hormal conditions — Conditions leading to reduced safety,"which may occur in the a
n during normal operation

: These conditions (e.g. rise in temperature, lack of protection‘against shock) may be the consequence
ed ambient conditions, which in case of defects or deterigrated operation of other components of the a
ntended) misuse is not covered.

nsing unit — Unit adjustable by other than' mechanical means containing electronic c
ing the output via electronic components or unit that is activated by any physical ph
ion of phenomena

It conditions — Abnormal conditions which are caused by a failure within the switch,
d by modifications of the'switch

b and definitions'relating to connections to the switch
rnal conducter— Cable, cord or conductor which is external to a switch

jrated-conductor — Conductor which is either inside a switch or is used to p
t terminals or terminations of a switch

b actuating

bctronically

bpliance or

f faults of the
pplication are

bmponents
enomenon

which can

ermanently

3.6 Terms and definitions relating to terminals and terminations

3.6.1
conductors

terminal — Conductive part of a switch, provided for connecting the switch to one or more external

3.6.2 screw type 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 of

screws orn

uts of any kind

Note 1 to entry: Examples of screw type terminals include those in Figure 1 through Figure 5.


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

JUNE 30, 2021 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1 23

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 termination — 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 tabyand a female
connector which can be inserted and withdrawn with or without the use of a tool

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

3.6.6 tab|- Portion of a flat quick-connect termination which is inserted into-the female connegtor and is a
part integral with the switch

Note 1 to entiy: Examples of tabs are shown in IEC 61210.

3.6.7 fenjale connector — Portion of a flat quick-connect termination which is pushed onto the fab

Note 1 to entry: An example of a female connector is shown in Figure 7

3.6.8 solger terminal — Conductive part of a switeh provided to enable a termination to he made by
means of golder

3.7 Terms and definitions relating to insulation
3.7.1 badic 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 prpvide protection dgainst electric shock in the event of a failure of the basic insulation

3.7.3 doyble insulation— Insulation comprising both basic insulation and supplementary insulation

3.7.4 reirfforced-insulation — Single insulation system applied to live parts which provides & degree of
protection pgainst electric shock equivalent to double insulation

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 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.
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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.

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 whic e provided
for the connection of conductive parts (which are not live parts) to the protective (earthing) condpctor in the
fixed wirind in such a way that these parts cannot become live in the event of a failure of the basic
insulation

3.7.10 dl
insulation

s Il appliance — Appliance in which protection against electric sheck-does not rely on basic
ly, but in which additional safety precautions such as double insulation or reinforcedl insulation
, there being no provision for protective earthing or reliance upon-installation conditfons

: A class |l appliance may be provided with means for maintaining the-Centinuity of protective circuits, |provided that
such means afe within the appliance and are insulated from accessible surfaces according to the requirements of class

3.7.11 claps lll appliance — Appliance in which protection against electric shock relies on supgly at SELV
and in which voltages higher than those of SELV are not generated

3.7.12 comparative tracking index CTl — Numerieal*value of the maximum voltage in volfs which a
material cgn withstand without tracking and without a persistent flame occurring under spgcified test
conditions
[SOURCE:|IEC 60050-212: 2010, 212-11-59]

3.8 Terms and definitions relatingto pollution

3.8.1 polllition — Addition of\solid, liquid, or gaseous foreign matter that can result in a reduction of
dielectric strength or surface résistivity of the insulation

3.8.2 mic:Lo-environment — Immediate environment of the insulation which particularly inflfiences 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

3.8.4 pollution degree — Numeral characterizing the expected pollution of the micro-environment
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).


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

JUNE 30, 2021 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1

25

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.

[SOURCE:

IEC 60050-811:1991, 811-10-06, modified — "devices" replaced by "switches"]

3.9.3 type test — Test of one or more switches made to a certain design to show that the design meets
certain specifications

[SOURCE:

IEC 60050-811:1991, 811-10-04, modified — "devices" replaced by "switches"]

4 Gener3l Requirements

Switches ghall be designed and constructed so that in normal use they function safely so as

danger to
specified ir

Complianc

5 General Information on Tests

5.1 Testi
S

511 Ing
ratings. Se

5.1.2 In all tests, the measuring instruments<or the measuring means shall be such as n

appreciabl,

513 Ifo
(Clause 11
influenced
the require

514 Un

temperatune of 25 °C4-10 °C.

5.1.5 The

ersons or surroundings even in the event of such careless use as may.occur in nor
the IEC 61058-1 series.

e is checked by carrying out all the relevant tests.

hg shall be performed according to the general guideline information provided

eneral, the test conditions for higher ratings of a switch may represent test conditio
e 5.2.

the quantity being measured.

nly one of the specimen does’not satisfy the requirements of a test in Clauses 14, 15
in IEC 61058-1-1:2016\or IEC 61058-1-2:2016), that test and any preceding whic
the results of the test shall be repeated and also the tests which follow shall be ca
d sequence with mew specimens, all of which shall comply with the requirements.

£ss otherwisgspecified in this standard, the specimens are tested as delivered, at

specimens are mounted as declared by the manufacturer, but, if significant, usir

unfavouralple.method if more than one method is declared.

0 cause no
mal use, as

in Clause

hs for lower

ot to affect

, 16 and 17
h may have
rried out in

an ambient

g the most

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 16 (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
connectors shall be of a type suitable for the rated ambient temperature of the switch, and the crimped
conductors shall be soldered or welded to the crimping area of the female connector, if any.
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5.1.9 [Ifitis necessary to have parts with double insulation or reinforced insulation in switches for class 0
or class | appliances, such parts are checked for compliance with the requirements specified 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 Il appliances.

5.1.10DV D2 Addition of Clauses 5.1.10DV.1 - 5.1.10DV.3:

5.1.10DV.1 During the endurance test of Clause 17 (Clause 17 in CAN/CSA-C22.2 No. 61058-
1-1 /UL 61058-1-1 and CAN/CSA-C22.2 No. 61058-1-2 / UL 61058-1-2), all exposed dead
metal parts shall be connected through a fuse to earth. Dead metal parts can include frame,
enclosures, and actuators. The potential between live parts and dead metal parts shall be
the full test potential. The purpose of the fuse is to detect hazardous earth arcs,;shorting
from live parts to exposed dead metal.

5.1(10DV.2 The fuse amperage rating shall not be greater than 15 A, but shall be Igss than
the available output amperage of the electrical supply source. The fusevoltage rating shall
be equal to or greater than the maximum potential to earth.

5.1110DV.3 Compliance is checked by inspection of the fuse..During the test, the fuse shall
remain intact and not open.

5.2 Electfical information

5.2.1 When more than one rating is combined or represented by testing as described [below, the
following applies to all testing.

Dielectric sjrength test (Clause 15 and TE3) — hased 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 allower voltage.

NOTE Forexample 5A, 125V AC and 5 A, 250 VAC is tested as 5 A, 250V AC.

b) Qurrent— Testing at a higher current represent testing at a lower current.

NOTE—F b d A DAL A oA OEANLA s edbrarenrmrral AAOEANLAL
O - FUITAAITIPIC TU A, 2JU VAL dlTUJ A, 2JU VAL IS IC3ICU AdS TU A, 2JU V AL.

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 DC voltage
and current ratings for the classified load type (see 7.2) are equal to or greater than the AC ratings.

NOTE For example AC and DC rating 4 A 48 VAC as well as 4 A48 V DC are endurance tested 4 A48 VV DC.
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5.2.6 AC only rated switches for each type of load with 2 or more current ratings, rated nominal 100 —

480 VAC,

at the same power, are tested at the highest voltage.

NOTE For example AC rating 10 A 125V AC as well as 5 A 250 VAC as well as 4,5 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 or more current ratings, rated nominal 20 up to

100 VAC,

at the same power, are endurance tested at the highest current.

NOTE For example AC rating 10 A24 VAC /5 A 48 V AC is endurance tested at 10 A 24 V AC.

5.2.8 Switches with a rated frequency are endurance tested at that frequency. Switches without a rated

frequency
frequency

are tested at 50 Hz. Switches with a rated frequency range are tested at the most u
within that range.

NOTE For gxample a switch classified as 50 Hz to 60 Hz is tested at 50 Hz.

529 Sw

tches intended to be operated from a specific supply, are tested withthat specific su

nfavourable

Dply.

5.3 Test |oads on multiway switches
Multiway switches are loaded according to Table 1. The load for the @ther switch positions is that resulting
from the lopds necessary to achieve the conditions specified above.
Table 1
Test loads for multiway switches
Operfting cycles Switch position of Load
First half Highest load Iz
Next lower load 0,8 x Ig
Further next Jower load 0,533 x Ip
Second half Highest(oad Ir
Next lower load 0,5xIg
Further next lower load 0,333 x I
5.4 Test gpecimens
The minimum riumber of test specimens shall be according to IEC 61058-1-1 or IEC 61058-[1-2. Unless

otherwise $tated'testing may be carried out in any order.

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 signal indicators.

Compliance with 6.1 to 6.3 is checked by inspection in conjunction with Clause 8.
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6.4 A switch having more than one circuit needs not have the same classification for each circuit. Annex
D may be used for determining whether a particular switch rating is suitable for controlling the circuit in the
actual application.

7 Classification
7.1 According to nature of supply

7.1.1  switches for AC only

7.1.2 switchesfor DC only;

7.1.3 switches for both AC and DC
7.2 According to type of load to be controlled by each circuit of the switch
7.2.1 circyit for a substantially resistive load with a power factor not less than'0,9;

7.2.2 circlit for either a resistive load, a motor load with a power factor not less than| 0,6, or a
combinatiof of both;

7.2.3 circyit for a combination of resistive and capacitive loads,

7.2.4 circyiit for ordinary tungsten filament lamp load;

7.2.5 circuit for a declared specific load;

7.2.6 circyit for a current not exceeding 20 mA.

7.2.7 circyit for specific lamp load;

7.2.8 circtit for an inductive load-with a power factor of not less than 0,6;
7.2.9 circyit for specific load-af motor with a locked rotor and with a power factor not less than (,6.
7.2.10 general purpOse load with a power factor of not less than 0,75;

7.3 According to ambient temperature

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 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.
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7.4 According to number of operating cycles

7.41

7.4.2

7.4.3

744

7.4.5

7.4.6

7.4.7

7.4.8

749

7.5 Degr

NOTE Dete]

7.51

7.5.2

7.5.3

754

7.5.5

7.5.6

7.5.7

100 000 operating cycles;

50 000 operating cycles;

25 000 operating cycles;

10 000 operating cycles;

60

30

10

30d

ope

if n

pro

pro

pro

pro

dus

)

dus

D

H8-operating-eyeles:

DO operating cycles;

DO operating cycles;

operating cycles.

rating cycles — as declared for a specific application.

pe of protection against solid foreign objects

'mined according to IEC 60529 with the switch mounted as d&clared.

b declaration, the switch is non-protected against solid foreign objects (IP0X);
ected against solid foreign objects of 50 mm diameter and greater (IP1X);
ected against solid foreign objects of 12,5 mm diameter and greater (IP2X);
ected against solid foreign objects of 2,5 mm diameter and greater (IP3X);
ected against solidfereign objects of 1,0 mm diameter and greater (IP4X);
t-protected (IR5X);

t-tight (IPBX).

7.6 Degrpe of protection against ingress of water

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

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

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

protected against vertically falling water drops (IPX1);

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

protected against spraying water (IPX3);

protected against splashing water (IPX4);
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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 hfor use in

7.7.1 aclass 0 appliance;
7.7.2 aclass | appliance;
7.7.3 aclass Il appliance;

7.7.4 aclass lll appliance.

NOTE Explahations 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 Micto-environment pollution degree 1

7.8.2 Mico-environment pollution degree 2

7.8.3 Mico-environment pollution degree<3

7.9 According to degree of pollution outside the switch
7.9.1 Madro-environment pollution degree 1

7.9.2 Madgro-environment.pollution degree 2

7.9.3 Madro-environment pollution degree 3

NOTE Detai's forithe 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;


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

JUNE 30, 2021 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1 31

7.11.2 750°C;
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

7121 330V;
7122 5Q0V;
7123 8(Q0V;
7.12.4 1300V;
7125 2300V;

7.12.6 40900 V.

NOTE The felation between rated impulse withstand voltage, rated(voltage and overvoltage category is given in Anngx E.
7.13 According to the rated overvoltage category
7.13.1 Category |
7.13.2 Category Il

7.13.3 Category llI

NOTE The gelation between,rated impulse withstand voltage, rated voltage and overvoltage category is given in Anngx E.
7.14 Accordingto,type of disconnection

7.14.1 elg¢ctromic disconnection;

7.14.2 micro disconnection;
7.14.3 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;
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7.15.2

type 2 coating.

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

7.16 According to type and/or connection of switches

7.16.1

7.16.2

7.16.3 po

number of poles

number of ways

a ri’ry reversal

7.16.4

a
7.16.5 nu

7.16.6 ac

NOTE Details for types of switches and connections are specified in Table 2.

7.17 According to configuration of switching device

7171 elg
7172 elg
717.3 elg
7174 elg

7175 elg
application;

7.17.6 mqg

717.7 mqg

7.18 Accordingto duty type

{pole disconnection

mber of non-switchable through connections

cording to code of switch type given in Table 2

ctronic switch with SD without mechanical switching device;

ctronic switch with SD with series mechanical;switching device;

ctronic switch with SD with parallel meehanical switching device;

ctronic switch with SD with serie§ and parallel mechanical switching device;

ctronic switch with only mechanical switching device without SD. SD to be provided

chanical switch.with or without electronics, which does not impact the safety of the s

chanical switch with electronics, which impacts the safety of the switch.

7.18.1 cor

in the end

witch;

Ttinuous duty — Duty type S1(See Figure t2);

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

7.18.3

7.18.4 as

NOTE Thec

declared for a specific application.

oncept duty-type is taken from IEC 60034-1.

7.19 According to linkage between contact and actuator speed

7.19.1

Speed of contact closure or opening is dependent on the actuator speed.

intermittent periodic duty — Duty type S3 with defined ON and OFF times (see Figure 14).
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7.19.2 Speed of contact closure and opening is independent of the actuator speed.

7.20 According to the type of terminals

7.20.1 Terminals intended for the connection of unprepared conductors,

7.20.2 Terminals intended for the connection of prepared conductors;

NOTE Twisting of a stranded conductor to consolidate the end is not considered as special preparation.

7.20.3 Terminals intended for the connection of flexible stranded conductors:

7.204 Tg

7.20.5 Tg

7.206 Te

7.20.7 Te

7.20.8 Tg

7.209 Td

7.20.10 T

7.20.11 Terminals intended for assembling and:disassembling more than one time.

NOTE Apu
time. A pushA
more than on

7.20.12 9§

7.20.13 H

7.20.14 H

NOTE Stan

rminals intended for the connection of rigid stranded conductors;
rminals intended for the connection of solid conductors,

rminals intended for conductor size range according to Table 4;
rminals intended for a declared limited conductor size range;
rminals intended for the connection of only one condugtor;

rminals intended for the interconnection of two ofxmore conductors;

erminals intended for assembling one time-

n terminal with a disconnect means, or screw terminal is considered to be intended for assembling and
e time.

crew terminals and eonnections;
ush-in terminals and connections;

lat quick=eonnect termination;

Hard\termination dimensions are found in IEC 61210.

sh-in terminal intended for only one insertion (no disconnection means) is considered to be intended for agsembling one

disassembling

7.20.15 Solder 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 Term

inals may have multiple characteristics.
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7.21 According to the type of built in protection
7.21.1 Builtin 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 type of forced cooling

7.22.1  Notrequiring forced coaling

7.22.2 Fofced cooling required, with description of forced cooling.
NOTE Explapations 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,

7.23.5 Capacitor class Y4.
NOTE 1 Cagacitor class definitions are given in IEC _60384-14.

NOTE 2 Expjanations of capacitor requirements-are given in 24.3.
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Table 2

Type and connection of switches (71 of 8)

Code1) | Type of switch Type of connection Test circuit 2)
One-way switch
Principle of one-way switches with
one to n poles
1 2 ... n
11 The number of poles. type of connection and load as declared
1.2 Single pole Single load
(single-pole
disconnection) I
|
°1)
1
L N
S.=Specimen
1.3 Double pole Single load
(all-pole "
disconnection)
|
i
1
L N
S = Specimen
14 Double pole Doubleoad
(single-pole
dis€onnection) I 12
[1.2]
[
s 1p-)
1
L N
S = Specimen
1.5 Double pole Double load
(single-pole
disconnection, load nol2
1.2] connected to
opposite polarity) |
141 g1\ \
b
L N
S = Specimen

s4748a
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Table 2 (2 of 8)
Code 1) Type of switch Type of connection Test circuit 2)
1.6 Three pole Three loads unswitched
neutral. (three-pole
disconnection) /1 I I3
ST
L, L, La~N
S = Specimen
1.7 Four pole Three loads switched
neutral. (four-pole
disconnection
) o 1k s
ST N W WA
O R
L, L, Ls; N
S = Specimen
1.8 Three pole Three lods (three-pole
disconhection)
h [k ||k
SV
Ly Ly Lj
S = Specimen

s4749a
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Table 2 (3 of 8)

Code!) | Type of switch | Type of connection ‘ Test circuit 2)

One-way switch

Principle of One-way switches with
one to n poles

2.1 The number of poles, type of connection and load as declared
22 Single pole Single load
(single-po ,1
disconnection)
[1.2]
L N
S = Specimmen
A = Auxiliary,switch
2.3 Single pole Double load
(single-pole
disconnection) i 2
I
S
[
L N
S = Specimen
24 Double pole Single lpad
(all-pole dis¢onnection) "

e

S = Specimen
A = Auxiliary switch

2.5 Double pole Double load
(all-pole disconnection) n
2
« L\ I L‘I
[ I
L N
S = Specimen

s4750a
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Table 2 (4 of 8)

Code 1) Type of switch Type of connection Test circuit 2)
2.6 Double pole Single load with polarity
reversal /
1
Sy -
|
L1
L N
S = Qpn(\'
D.7 Double pole Four load
(single-pole
disconnection, load / /
. 1 2
connected to opposite
polarity) I3 [I] [I]/4
! |
L N
P.8 Double pole Double load
(single-pole
disconnection, load
connected to opposite
polarity)
L N
S = Specimen
A = Auxiliary switch
P.9 Double pole Four load
(single-pole
disconnection) I A
L]
[ |
Sl A
] |
|
L N
S = Specimen

s4751a
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Table 2 (5 of 8)

‘ Test circuit 2

Code 1) Type of switch Type of connection
Two-way switch with centre position for disconnection
Principle of two-way switches with center
position and one to n poles | | | | | |
1 2 ... n
31 The number of poles, type of connection and load as declared
3.2 Single pole Single load (single-pole
s . R
CUTTTTIETUUTT]
A
S
S = Specimen
A= Auxiliary switch
3.3 Single pole Double load
(single-pole
disconnection)
S = Specimen
3.4 Double pole Singléload
(all-pole disconnection) | 2 |
A ——————
| |
| -]
[N I
I I
L N
S = Specimen
A = Auxiliary switch
35 Double pole Double load 7
(all-pole disconnection) 1
I

s ------'-I
P

L N

S = Specimen

s4752a
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Table 2 (6 of 8)
Code1) Type of switch Type of connection Test circuit 2)
3.6 Double pole Single load

with polarity reversal
(all-pole disconnection)

3.7 Double pole Four load
(single-pole
[3:3] disconnection, load
connected to opposite
polarity)

3.8 Double pole Double load
(single-pole
disconnection, load
connected to opposite
polarity)

S = Specimen
A = Auxiliary switch

3.9 Double pele Four load
(single-pole
(33] disconnection)

S = Specimen

su0180a
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Table 2 (7 of 8)

Code )

Type of switch Type of connection

Test circuit 2

Multiway switches

Principle of multiway switches with 3 to n
ways and 1 to n poles

3 .... ndirection

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

Single pole

Four positions with polarity reversal
(single-pole disconnection)

Double pole

Four positions with polarity reversal (all-
pole disconnection)

Double pole

Five positions with polarity‘reversal
(all-pole discohnection)

Double pole

Seven positions with polarity reversal
(all-pole disconnection)

|1a
oL

R
1b 2a B

ey

s4754a
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Table 2 (8 of 8)

") 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 considered 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 that the contact
function is equivalent to a bistable switch of equivalent construction.

2) The indicafforrof tama-NoNty SymbottZes the ConmMeETtom to the TIams:

8 Marking and Documentation

8.1 Switch information

8.1.1 General

The switch manufacturer shall provide adequate information to ensurefthat

— the appliance manufacturer can select and install a swifch;
—the¢ end user can use a switch as intended by the switch manufacturer;

— the corresponding tests can be performed in agcordance with this standard.
The information shall be provided in a clear and unambiguous manner.

This informption shall be provided in one or:more of the following ways by marking and/or docimentation
and as detgiled 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 specificgtion sheet,
or a drawingetc.

The content of the documentation shall be made available to the appliance manufacturer or end-user 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
Common type | Unique type
reference CT | reference UT
No Characteristic Subclause (7.10.2) (7.10.1)
1 SWITCH IDENTIFICATION
1.1 Manufacturer's or responsible vendor’s identification mark 8.1 Marking Marking
(name or trade mark)
1.2 Switch identifier such as type reference 8.1 Marking Marking
2 SWITCH ENVIRONMENT/MOUNTING
2.1 Degrge of protection provided for the switch when mounted 7.5and 7.6 Documentatien |, D¢cumentation
accofding to documentation (IP Code of IEC 60529)
2.2 Degrge of protection against electric shock, from outside an 7.7 Documentation | Documentation
applilance
23 Methpd of mounting and actuating the switch and method of 71.7and 7.1.7.7 Documentation | Dpcumentation
provifing earthing, if appropriate. The intended method(s) of
mounpting and the intended orientation(s) shall be declared. The
decldred methods of mounting, together with any earthing
termipal, are deemed to be the methods of earthing conductive
partsjunless otherwise specified.
2.4 Pollufion degree micro 7.8 Documentation | Dpcumentation
25 Pollufion degree macro 7.9 Documentation | Dpcumentation
3 TEMPERATURE
3.1 Ambient temperature limits if different from 0 °C to 55 °C 7.3 Marking Documentation
4 ELECTRICAL LOAD
4.1 Ratefl voltage or rated voltage range 6.1 Marking Documentation
4.2 Natufe of supply if the switch is not intended for both AC and DC 71 Marking Documentation
or if the rating is different for AC and DC
4.3 Freqyiency or frequency range if different.from 50 Hz or 50 Hz to 5.2.8 Marking Documentation
60 He
4.4 The r|ated current and the electrical lead type 7.2 Marking Décumentation
4.5 For sl/vitches for more than one'circuit, the current applicable to 7.16 and 5.2 if Marking / Documentation
each|circuit and to each tefminal. If these are different from each applicable Documentation
other, then it shall be made, Clear to which circuit or which
termipal the information applies
4.6 Ratefl impulse withstand voltage Note: not required when 4.7 is 712 Documentation | Dpcumentation
declgred
4.7 Overyoltage.Category 7.13 Documentation | Documentation
4.8 Dutyitypeland relevant (ON/OFF-time) 7.18 Documentation | D¢cumentation
4.9 Type and/or connection of switch 7.16 Documentation | Documentation
4.10 | configuration of switching device 717 Documentation | Documentation
5 TERMINALS/CONDUCTORS
5.1 All terminals shall be suitably identified, or their purpose self- 8.1 Marking Marking
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 the connection of earthing conductors shall be 8.2 Marking Marking

marked with the protective earth symbol

Table 3 Continued on Next Page
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Table 3 Continued

Means of information

Common type | Unique type
reference CT | reference UT
No Characteristic (7.10.2) (7.10.1)
5.3 The method of connection and disconnection for push-in Documentation | Documentation
terminals.
5.4 The type of conductor to be connected to the terminal (solid or Documentation | Documentation
stranded)
5.5 The suitability of the terminal for connection of conductors Documentation | Documentation
indicated-maximu-and-minimum-conductordiametor)-
T U
5.6 The sIJitabiIity of the terminal for two or more conductors Documentation-, Decumentation
5.7 The t)lpe of solder terminal mechanical securement before Documentation’| Documentation
soldefing, iron, bath, etc.
5.8 For tefminals with specific connection method, such as solder Documentation | Documentation
tempgratures or process shall be declared.
59 Termihals for prepared conductors indicate the method for Documentation | Documentation
prepafring the conductors, (such as solder dipped, crimp
conngctor, etc).
5.10 | For taps with dimensions other than those according to IEC .20 Documentation | Dogumentation
61210, the appropriate female connector (size, material,
insulation if applicable, etc.).
6 OPERATING CYCLES/SEQUENCE
6.1 NumbHer of operating cycles Marking Dorumentation
6.2 Opergting sequence for switches with more than one circuit, if Documentation | Documentation
significant. For multi-circuit switches the operating sequence of
the pgirs of contacts shall be declared if this is of importance for
the sgfety of the user. Contacts which "make before bteak" or
"break before make" are examples.
6.3 Forcep applied to end stops or full travel of actdating member 17.4 |IEC 61058-1-1 | Documentation | Documentation
(optiopal) or |[EC 61058-1-2
SIGNAL INDICATORS
71 Maximum power of tungsten filamentsignal lamps. The marking Marking Marking
shall be visible when replacing the lamp
7.2 Intended function or operationof the signal indicator Documentation | Doumentation
8 CIRCUIT DISCONNECTION
8.1 Electrpnic disconnection Marking Documentation
8.2 Micro|disconnection Marking Documentation
8.3 Full d{sconnection Documentation | Documentation
8.4 ComlMination Documentation | Documentation
9 INSULATING MATERIALS
9.1 Tracking PTI or CTI Documentation | Documentation
9.2 Glow-wire temperatures Documentation | Documentation
9.3 Type of coating for rigid printed board assemblies Documentation | Documentation
10 COOLING CONDITION
10.1 | Not requiring forced cooling Documentation | Documentation
10.2 | Requiring cooling 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

Table 3 Continued on Next Page
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Table 3 Continued

Means of information
Common type | Unique type
reference CT | reference UT
No Characteristic Subclause (7.10.2) (7.10.1)
10.5 | Thermal resistance of heat sink 7.22 Documentation | Documentation
10.6 | Incoming temperature, density and other details of the air stream 7.22 Documentation | Documentation
1 PROTECTIVE DEVICE
11.1 | Rated current/fusing characteristic/breaking capacity of .21 Marking Documentation
replaceable built-in protection
11.2 | Typeffunction of non-replaceable built-in protection 7.21 Documentation [r\Dpcumentation
1.3 Exte:lnal protective device rated current, fusing characteristic, 4.2 Documentation {’Documentation
breaking capacity
12 TEST CONDITIONS
12.1 | Test gondition for switches having a contact making and 7.19 Documentation | Dpcumentation
breaking speed independent from the speed of actuation
12.2 | Spedial requirements for testing such as minimum electric load Documentation | Dpcumentation
as dgfined in 3.2.11, thermal current (3.2.12)
8.2 Symbols

When synjbols are used, they shall be in accordance with- IEC 60417, IEC 60529 and

examples include the following.

EC 60617,

Ampere — clirrent A
Volt — voltade \%
Watt — powgr w
Volt-Ampergs — power of AC loads VA

Alternating Current (single-phase)

"AC", "a.c." pr "ac" or symbol or combination of one set of characters and symbol, with
or without pyinctuation.

direction of actuation to the "OFF"
position

example /\_/ AC

example AC
Direct Current
"DC", "d.c." pr "dc*erssymbol or combination of one set of characters and symbol, with -
or without ptinctuiation.

| —

example 0oC

example jr——
Symbol for tungsten filament lamp load @
Protective earth symbol @
Hertz — Frequency of supply Hz
Number of operating cycles See 8.5
Symbol for micro-disconnection y
Symbol for the "OFF" position or the circle
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direction of a
position

Symbol for the "ON" position or the

straight bar
ctuation of the "ON"

electronic disconnection

Greek epsilon

8.3 Load

rating

8.3.1 General

Information about rated current and rated voltage may be provided by using figures alone, the figure for

the rated ¢

dyvoliaao and canarat £

line.

In cases w|
current/ loa

8.3.2 Substantially resistive load

For switchgs classified to operate substantially resistive load according”to 7.2.1, the rated

marked firg
voltage rati

Resistive clirrent, voltage and nature of supply may be indicated as in the following examples:

For substar

8.3.3 Reslistive load‘and motor load

For switchgq
motor load

nlae abhaova that far tha rotn
Ot

wrant nraondina Ar hain o ad A and ad
P Tt ProcCCOmyg— oo tm g Pt tTooOve—rat etV o gttt paratco—

here the switch is rated for more than one type of load as specified in 7.2,/sever
H type/voltage figures given by appropriate markings are permitted.

t, followed by the rated voltage. The symbol for the nature of the supply is place
ng.

tially resistive loads, it is recommended to use V AC (instead of V ~).
16 RA250 VAC

or 16/250 ~

or 16 A250V ~

16
250 ~

or

s classified to operate resistive load and motor load according to 7.2.2, the rated
is\placed between round brackets and immediately follows the rated current for res

'om it by a

al different

current is
d after the

current for
istive load.

The symbo

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 ~

16(3)
250 ~

or
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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 ~
2/8
o 250 ~

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

8.3.5 Regsistive load and tungsten filament lamp load

O
~
N
I~
—
=0
(0]

For switchgs classified to operate resistive load and tungsten filament lamp load according t
marking sHall be according to a) or b):

The marking in item b) is not recommended for new designs:

a) The rated current for tungsten filament lamp-léad is placed after the symbol for tungsten filament
lamp and follows immediately the rated current for resistive load. The symbol for the npture of the
supply is placed after the current and voltage ratings.

Registive current, current for tungsten filament lamp load, voltage and nature of supply may be
indicated accordingly as in the following examples:

6001 A 250 V ~

or 60917250 ~

6X1
250 ~

or

b) The.peak surge current for tungsten filament lamp load is placed between square bfackets and
follpws)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] A250 V ~

or 6[16]/250 ~

6[16]
250 ~

or
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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 "5 x 80 W fluorescent lamp
load".

8.3.7 Inductive loads

For switch
method a) gr b):

The markinp in item b) is not recommended for new designs.

a) Fpr circuits for inductive load according to 7.2.8, the rated current for.inductive load |is followed
by the upper case letter "L" (indicating Inductance) followed by the letter"A". See examples.

4LA 250V ~

or 4L/250~

b) Hor inductive loads using the historical marking indi¢ation, the rated current for inductive load
placged between double, pointed brackets. The symbol for the nature of the supply is placed before
or after the current and voltage ratings. See examples:

The|marking "b" is not recommended for new.designs.
[[4 A]] 250 V ~
8.3.8 Gernleral Purpose loads

For switchgs classified to operate General Purpose loads according to 7.2.10, the symbol “GP”[follows the
Amp symbgl. See example.

10AGP 250V ~
8.4 Temperature rating

8.4.1 Infofmation about rated ambient temperature shall be provided by indicating the nedative (less
than zero gegrees Celsius) temperature value preceding the letter "T", the higher tempergture 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.

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:
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T 85/55 (meaning up to 85 °C for the switch body and up to 55 °C for the actuating member).
Examples:
25T85/55
or T65/55.

8.5 Operating cycles

ymbol "E",
ation is not

Information-abeut-the-rated-eperating-eyeles—shal-be-previdedHnra-seientifie-mannerby-dsing
indicating the exponent. For switches for 10 000 operating cycles according to 7.4.4, this infor
necessary
Examples:

1E3=1000 25E3 =25000 1E5 =100 000

8.6 Swit¢hes intended for use in Class Il equipment or appliances

The symbagl O] (symbol 5172 of IEC 60417) shall not be marked on the switch. This symbqdl applies to
equipment|or an appliance, and not an individual switch.

8.7 Reqyired marking

Required marking on a switch shall preferably be on the body of the switch. It may, however, bg placed on
non-detachable parts but not on screws, removable washers or other parts which might be removed when
connectind conductors and during installation” of the switch. The marking for characteristics of any
replaceablg fuse incorporated in a switch shall be placed on the fuse-holder or in the proximity|of the fuse.
The charagteristics may be indicated by'symbols (see IEC 60127).

For switch¢s of small dimensions; the marking may be on different surfaces.
8.8 Legibility and durability of marking
The requirgd markingshall be legible and durable.

Compliance withthe requirements of 8.1 to 8.8 is checked by inspection and by rubbing the |marking by
hand as follews:

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 approximately 0,68 g/cm?>.

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 switches classified as unique type, 7.10.1, the OFF marking is to be according to the manufacturer's

declaration

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

NOTE Thes

ymbol "O" is used only for full disconnection.

9 Protectjon Against Electric Shock

9.1 Switc
any positio
parts have

For switchg
from live p3g

NOTE For
impedance (s¢

Compliance

a) Tl
pos
lam|

b) T
sea
aga

c) P
forc
an d

1

es shall be constructed so that there is adequate protection-against contact with |
of use when the switch is mounted and operated as in hormal use, and after any
been removed, except lamps with caps.

s for class Il appliances, this requirement applies also to contact with metal parts|
rts by basic insulation only, or with basic insulation itself.

he purpose of this standard, metal-sensing surfaces which are connected to live parts by means
e 9.1.1) are considered to offer protection agajnst electric shock.

 is checked by inspection and by the following test:

he test is applied to those parts of the switch which are accessible when it is mou
fion in accordance with 'the manufacturer's documentation, with any detachable pa
DS with caps, removed;

he insulating properties of lacquer, enamel, paper, cotton, oxide film on metal parts,
ing compounds which soften in heat shall not be relied upon to give the required
nst contact with live parts.

robe B-according to IEC 61032 (IEC 60529:1989, Figure 1) jointed test finger is app
P in.every possible position. If Probe B is able to enter the opening, the finger is ref

ve parts in
Hetachable

separated

of protective

hted in any
rts, except

beads and
protection

jied without
eated with

lectrical contact indicator to show cantact, the test allows the finger ta be in the angle

pd position.

It is recommended to use a lamp for the indication of contact at a voltage not less than 40 V.

d) Probe 11 according to IEC 61032 straight unjointed test finger is applied with 20 N of force to any
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.
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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. 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;

+.1 ]

b) AtHeasttwe-independent-capacitorsta-series—of-thesame—valbe—The—eapaeiters—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

clas

be @dpproximately equal.

The remoV
switch or |
and arrang
20 are met

Compliand

912 Ifa

use specifies that, for the purpose of maintenance;~when replacing the fuse, covers or g

fastened b
assured e\

s Y2 according to IEC 60384-14 in series The impedance of the resistor and capa

al of protective impedances, or their short-circuiting, shall be possible only by destru
y rendering the switch obviously unusable. The protective impedances shall be s
ed that along their surfaces and between their surfaces, the requirements accordin

e is checked by inspection and by the tests in 24.4

cover or cover-plate or a fuse can be remoyed without the use of a tool or if the in

y means of a tool have to be removed) the protection against contact with live pa
en after removal of the cover or covetplate. If this requirement is achieved aftera s

citor should

ction of the
o designed
g to Clause

struction for
over-plates
rts shall be
vitch is built

into an apgliance, 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, through the
hole, applying up to 20 N of force. The pin shall not touch live parts.

9.1.3 An|actuating membersshall be fixed adequately if the removal of the actuating member gives
access to live parts. An agtuating member is considered to be fixed adequately if access to liie parts can
be gained pnly by breaking-or cutting or by dismantling with the aid of a tool.

Compliand
probe B ad

e is chécked by inspection, during the tests according to Clause 18 and by apply
cording'to IEC 61032 without force.

ing the test

9.2 Fors

witches Tor appliances other than those ot class Ill, accessible parts or actuating me

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) Metal separated from live parts by protective impedances.

Complianc

Complianc

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

e for item d) is checked as follows:

mbers shall
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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.

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 Capagitors 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 capacitorg shall be
separated py supplementary insulation from accessible unearthed metal parts, ‘when thg switch is
mounted inJaccordance with the manufacturer's declarations.

Compliancg is checked by inspection and according to the requirements in Clauses 15 and 20.
10 Provigion for Earthing

10.1  Switghes for class Il appliances shall have no provision for earthing the switch or pafts thereof.
Interconnegtions for maintaining the earthing circuit are permitied:

Compliancg is checked by inspection.

10.2 Earthing terminals, earthing terminations<and other earthing means shall not be |connected
electrically fo any neutral terminal.

Compliancg is checked by inspection.

10.3 Accgssible metal parts of switches for class | appliances which may become live in the ¢vent of an
insulation fault shall have provision for earthing.

Compliancg is checked by(inspection.

10.3.1 Parts separated from live parts by double insulation or reinforced insulation, and part$ screened
from live parts bysmetal parts connected to an earthing terminal, earthing termination, or other earthing
means are hotwegarded as likely to become live in the event of an insulation 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 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;
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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 mQ.

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.

Compliancg is checked by inspection, by manual test and by the appropriate tests of Clause 41

10.5.1 In|general, the designs commonly used for terminals according to 11.1 and 11:2 provigle sufficient
resilience o comply with the requirement for adequate locking against unintentional I00sening.

10.5.2 If the switch is subjected to excessive vibration or temperature cycling, ‘'special provisigns, such as
the use of An adequately resilient part (for example, a pressure plate), may e necessary if pillar terminals
are used ($ee Figure 1).

10.6 Thr¢ad-cutting and thread-forming screws may be used to_provide earthing continuity, pfovided that
it is not ngcessary to disturb the connection in normal use and, at least two screws are used for each
connection|.

Compliancg is checked by inspection and during the tests'of 19.2.

10.7 All darts of an earthing terminal shall be such that there is no risk of corrosion resulting ffom contact
between those parts and the copper of the earthing conductor, or any other metal that is in ¢ontact with
those party.

10.8 The|body of an earthing terminal*shall be of brass or other metal no less resistant t¢ corrosion,
unless it is|a part of the enclosure,(when any screws or nuts shall be of brass, plated steel complying with
19.3, or othier metal no less resistant to corrosion and rusting.

Compliance is checked by inspection, in case of doubt, compliance is checked by the testing of|Clause 22.

10.9 If the body of{an‘earthing terminal is part of a frame or enclosure of aluminium or alunfinium alloy,
precautionp shallbetaken to avoid risk of corrosion resulting from contact between copper and aluminium
or its alloys.

Compliance with the requirements of 10.7, 10.8 and 10.9 is checked by inspection and in cases of doubt
by analysis of the materials and their coatings or platings.

10.10DV D2 Addition of the following clause to provide requirements for push-in type
terminals:

A push-in (screwless) terminal shall not be used for connection of an earthing conductor
or in the earthing path.
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11 Terminals and Terminations

11.1 Common requirements to terminals

11.1.1 General

Terminals shall enable a safe and reliable connection for the conductors declared under the conditions of

the intended use. The evaluation and tests are done considering the wire sizes given in Table 4 with
respect to the resistive currents declared if no other wire sizes are declared by the manufacturer.

Resisjive current carried by the terminal a-lr-lat;) Irf:,l‘atlted cross-sectional areas of terminlls for
unprepared conductors
Resistive current carried by the Flexible conductors
terminal Cross-sectional areas
A mm?
Up to and
Over including Minimum Medium Maximum Terminal size

- 3 - 0,5 0,75 0

3 6 0,5 0,75 1,0 0

6 10 0,75 1,0 1,5 1

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
Resistive current carried by the Rigid conductors

terminal Cross-sectional areas
A mm?
Up to and
Over including Minimum Medium Maximum Terminal size

— 3 0,5 0,75 1,0 0

3 6 0,75 1,0 1,5 1

6 10 1,0 1,5 2,5 2

10 16 1,5 2,5 4,0 3

16 25 275 %40 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 used in circuits
carrying a current not exceeding 0,2 A, one of the surfaces may be non-metallic.

Compliance is checked by inspection.


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

JUNE 30, 2021 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1 55

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.
11.1.3 Insulation

Terminals shall be designed so, that there is no reduction of the insulation strength when the conductor is
attached tothe-terminal as declared hy the manufacturer

Compliancg 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 fa stop if further insertion may reduce creepage distances and/or clearances or influence’ the’mechanism ¢f the switch.

11.1.4 Connection

A terminal jshall be designed so that a conductor cannot slip out whilé<being connected or whil¢ the switch
is being operated as intended.

Compliancg is checked by TT1.
11.2 Fixihg of terminals

11.2.1 Tefminals shall be fixed so, that they wilh not work loose when the conductor is cgnnected or
disconnecfed. For example this can require that'the clamping means are tightened or loosened

The intended removal of a conductor shall require an action other than a pull at the conductor.

This requirement does not preclude.floating terminals or terminals mounted on floating eIemeTts, such as
those used in some stack-typewswitches. For terminals declared 7.20.14 (flat quick-connect fermination)
the tabs shall allow the appfication and withdrawal of female connectors without damage td the switch
such as to jmpair compliance with this standard.

Compliancg is checked-by TT2.

11.2.2 Fdr terminals declared 7.20.13 (push in) in combination with conductors declared punprepared
(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 reduction of
the insulation strength of the terminals, live parts or to accessible metal parts.

11.3.2 Terminals suitable for the connection of flexible conductors (7.20.3) shall be located or shielded so
that there is 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.
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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.

20 mA are

Compliancg is checked according to TEZ2 in Clause 17 of IEC 61058-1-1:2016 orlEC61058-1-2:2016.
11.6 Test|sequences

Depending|on terminals allowing the connection of prepared or upprepared conductors, th¢ tests are
conducted gaccording Table 5 in the sequence with increasing TT-number.

Table 5
Terminal test sequence

Examples of terminals (not
Reconnkction Conductor TT1 TT2 | TT3 | TT4 exhaustive)

possible (7.20.11) unprepared (7.20.1). X X X X Screw 7.20.12,
Piercing 7.20.18,
Pushin 7.20.13
possible (7.2D.11) prepared (7.20.2) X X - - Screw 7.20.12,
Piercing 7.20.18,
Push in 7.20.13,

Quick connect

not possible [7.20.10) uhprepared (7.20.1). X - - - Solder 7.20.15
Welding 7.20.16

not possible [7.20.10) prepared (7.20.2) - - - - Fixed wires (7.20.17) and terminations
in general

NOTE 1 "X"indicates the test is required.
NOTE 2 Column descriptions and test codes:
TT1 Conductor escape test.

TT2 Terminal displacement test.

TT3 Strand escape test

TT4 Multiple conductors

11.7 Conductor escape test (TT1)

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

tened.

For termin
direction, §

For termin
Table 10.

For termin

with the teqminal fitted with the declared numbers of conductors;

For termin
sothatas

Complianc

After the te
and retaini

11.8 Terr

11.8.1 Connection test

A conduct|
according

For termin

Compliand

als declared suitable for stranded conductors (7.20.3 or 7.20.4), these are. twis

bls declared screw type terminals (7.20.12) these are tightened with-the torque 3

b/s declared suitable for the connection of two or more conductefs (7.20.9), the test

bis declared for solder or welding terminals (7.20.15%r)7.20.16) or if the connection
ip out is prevented by design, no test is necessary.

e of test:

st, the conductor shall not have escaped into or through the gap between the clam
hg device.

hinal displacement test (TT2)

br shall be connécted and disconnected 10 times using the parameters of TT1
0 11.8.2 is required.

bls declared for only one time connection (7.20.10) this test is not required.

e oftest:

ted in one

o that a uniform twist of one complete turn in a length of approximately 2 cm is obtaiped.

ccording to

is repeated

s designed

bing means

, if no test

After the test, the terminal shall not have displaced from its intended position.

11.8.2 Screw-type terminal

For terminals declared 7.20.12 "screw" additionally the following test is conducted on the same 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 equal to 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 specified in
column 11l of Table 10.
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c) The conductor is subjected to a pull of the force as given in Table 6, the pull being applied
without jerks, for 1 min, in the direction of the axis of the conductor space.

d) Repeat a) to c) with the largest wire size.

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 W

11.8.3 FI3gt quick-connect termination

For termina
axial forceg
No significg
11.8.4 Pu

For terming
test proced

Conductors
according t

Perform ste

The test is
area accorg

Step a) -
connection

Stepb)-T

Step c) — A
without jerk]

sh in terminals

Is declared 7.20.14 (flat quick-connect termination) compliance is checked by a
without jerks to the tab equal to those specified in IEC 61210:2010,Table 6 (reten
nt displacement or damage shall occur.

Is declared 7.20.13 (push in) in combination with conddctors declared unprepared (
Ure is:

to be fitted are selected as declared by the manufacturer or of maximum cross-sect
D Table 4.
ps a) to f).

repeated with the terminal fitted with conductors as declared or of minimum cros
ing to Table 4.

nsert the conductor into-the terminal, either as far as possible or insert so tha
is obvious.

vist it through 90%in an axial direction.

pply a pull\force in opposite to direction of insertion as specified in Table 6; the pul
s, fordmin

bplying the
tion force).

7.20.1), the

onal areas

s-sectional

adequate

is applied

Step d) —

Disconnact the conductor uca tha decianad dicconnect maeane othar than 4
HSGOHREG+—te—GoRaUHGtoH—dSe—He Hect+—HReaRS—otmer—rah—a—F

ull on the

TCETSTgTeT—OTroToT

conductor only.

Step e) — Select a new conductor for each of the next 3 insertions indicated above.

Step f) — At the 5th insertion, the conductor used for the 4th insertion is reused (the intention is that the
conductor be used twice and gripped at the same place on the 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 loose.
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Table 6
Pulling forces for screw-type terminals

Terminal size 0 1 2 3 4 5 6 7
Pulling force (N) 35 40 50 60 80 90 100 135

11.9 Strand escape test (TT3)

The insulation from the end of a stranded conductor having 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

tha ranaoindar ora £ 00, 1o ctad] fnda o formainal ona Alooan o]
/eft fl’ee ange-frematraer-are Tany IMTSCTTCUITNTIO UTCTCTTITINIAT ATTa CIarTioCur

For terminals declared suitable for unprepared stranded conductors 7.20.3 and 7.20.4 this_te€st |s 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 partsmentioned in 11.3.
The free strand of a flexible conductor connected to an earthing terminal shall not touch any live part.
11.10 Mylitiple conductors (TT4)

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

For condugtors classified 7.20.13, perform<steps a) to ¢) of TT2 Clause 11.8.4.
For condugtors classified 7.20.12 pérform steps a) to ¢) of TT2 Clause 11.8.2.

For termingls declared suitable:for the connection of two or more conductors (7.20.9), the test|is repeated
with the tefminal fitted with-the'declared number of conductors;

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

Complianceofithe 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 loose.

12 Construction
12.1 Constructional requirements relating to protection against electric shock

12.1.1 When double insulation is used the design shall be such that the basic insulation and the
supplementary insulation can be tested separately unless compliance with regard to the properties of both
insulations is provided in another way.

Compliance is checked by inspection.


https://ulnorm.com/api/?name=UL 61058-1 2021.pdf

60 CAN/CSA-C22.2 No. 61058-1:17 ¢ UL 61058-1 JUNE 30, 2021

a) If the basic and the supplementary insulation cannot be tested separately, or if compliance with
regard to the properties of both insulations cannot be obtained in another way, the insulation is
considered to be reinforced insulation.

b) Specially prepared specimens, or specimens of the insulating parts, are considered to be ways
of providing means of determining compliance.

12.1.2 Switches shall be designed so that creepage distances and clearances cannot be reduced, as a
result of wear, below the values specified in Clause 20. They shall be constructed so that if any conductive
part of the switch becomes loose and moves out of position, it cannot get so disposed in normal use that
creepage distances or clearances across supplementary insulation or reinforced insulation are reduced.

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

For the purpose of this test:
— It ks 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 washérs are regarded als not liable
to bpcome loose, provided that these screws or nuts are not requiréd to be removed during user
maiptenance or servicing;

— Springs and spring parts are not regarded as being liable‘to become loose or fall out of position if
theyf do not do so during the tests of Clauses 18 and 19,

12.1.3 Integrated conductors shall be rigid, fixed, or instlated so that in normal use creepagg distances
and cleararjces shall not be reduced below the valuesspecified in Clause 20.

Insulation, if any, shall be such that it cannot be damaged during mounting or in normal use.
Compliancg is checked by inspection and by:the tests of Clause 20.

If the insulgtion of a conductor is n6t 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 bgtween the
conductor and metal foil wrapped around the insulation under the conditions specified in Cladyse 15, the
conductor is considered tobe-a bare conductor.

12.1.4 Full disconnéction or micro-disconnection can only be achieved using a series mechanical
contact (without a panallel path or a parallel path evaluated using the impulse withstand test).

12.1.5 Elgctronic disconnection is formed by any parallel components or path across a series|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

12.2.1 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 fixings for a cover or cover
plate shall not serve to fix any other part except an actuating member.

It shall not be possible to mount removable parts, for example cover plates bearing indicators or knobs,
such that indication of switch positions does not correspond with the actual switch position.

12.2.2 Fixing screws of covers or cover plates shall be captive.
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The use 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.

Compliance with the requirements of 12.2.1, 12.2.2 and 12.2.3 is checked by inspection after removing 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.

Complianc,

12.25 If
declared b

Complianc
marked vo

12.3 Con
cords

12.3.1 S\
manufactu

is checked hy n Q’nm‘ﬁnn

an illuminated indicator is incorporated in a switch, it shall provide the corfect’in
y the manufacturer.

e is checked by connecting the switch to a voltage not deviating by‘more than +
tage for the lamp circuit or rating of the switch, whichever is applicable.

structional requirements relating to the mounting of switches and to the attac

vitches shall be designed so that the methods Jof mounting in accordanc
rer'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 dis

cannot be
necessary

removed from an appliance without the aid of a tool. If the removal of a part, such
during the normal use of the switch, then the requirements of Clauses 9, 15 and

satisfied bgfore and after such removal.

Compliand

a)
con
useg

b) A
the

12.3.2 A
disconnect

e is checked by inspection and by manual test.

bwitches fixed by a nut and a single bush concentric with the actuating means are

of a tool, and that.the parts have adequate mechanical strength.

n incorporated switch mounted by screwless fixing is deemed to comply with this re
use of a toolis required before the switch can be removed from the appliance.

conduector intended to be disconnected, shall indicate an obvious method for in
on\of the conductors. The intended disconnection of a conductor shall require ar

other than

dication as

10 % of the

hment of

a)

-
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as a key, is
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pply with this requirement, provided that the tightening and/or loosening of the nut fequires the
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12.3.3 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

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

Compliance with the requirement is checked by the test in 15.3. With the actuator in the intermediate
position, apply the withstand test voltage in Table 8 for declared type of disconnection 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 position
corresponding to that of the moving contacts, except that, for switches which have only one rest position,
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 many
If necessar
dielectric s
terminals,
13.4 A cg
releasing t
immediate

Compliancy

Cord-opera

facturer's declarations and the actuating member being actuated as in normal use.

, the adequacy of the separation of the contacts in an intermediate position 'is deten]
frength test in accordance with 15.3, the test voltage being applied _between th
ithout removing any cover.

rd-operated switch (pull cord) shall be constructed so that, after actuating the
he cord, the relevant parts of the mechanism are in a position from which they
pberformance of the next movement in the cycle of actuation;

P is checked by inspection and by the following test.

ted switches shall be actuated from any one, pesition, to the next position, by the

and removal of a steady pull not exceeding 45 N vertically- downwards, or 70 N at 45° to the vq

the switch n
13.5 Mult
declared adg
make befor|
Compliance
14 Protec
14.1 Prot

Switches s
foreign objg

hounted as declared.

-pole switches shall make and break<all related poles substantially together unless
cording to Table 3 "Operating sequence". For switches with switched neutral, the n
e and break after the others.

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

tion Against Ingress of Solid Foreign Objects, Ingress of Water and Humid Co

pction against ingress of solid foreign objects

hall provide the declared degree of protection as in 13.3 of IEC 60529:1989, ag
ctsswhen mounted and used as declared.

mined by a
e relevant

switch and
allow the

application
briical, with

otherwise
eutral may

hditions

ainst solid

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 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
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— all actions function as declared;

— the temperature rise at the terminals does not exceed 55 K when tested in accordance with
Clause 16, with the exception that the temperature-rise test at the terminals is carried out at rated
current and at an ambient temperature of 25 °C £ 10 °C;

— the dielectric strength requirement of 15.3 applies with the exception that the specimens are not
subjected to the humidity treatment before the application of the test voltage. The test 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, accessible metal
parts, or actuating members has occurred.

For the tdst for first characteristic numeral 6, the protection is satisfactory if no deposii of dust is
observablg inside the switch at the end of the test.

14.2 Protection against ingress of water

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

Compliance is checked by the appropriate tests specified in IEC 60529 with the switch plgced in any
position oflnormal use. Switches are allowed to stand at 25 °C{£)10 °C for 24 h before being gubjected to
the following test.

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

— IRX1 switches as described in 14.2.1 with-the drain holes open;

— IRX2 switches as described in 14.2.2°'with the drain holes open;

— IRX3 switches as described in-14.2.3 with the drain holes closed;
— IRX4 switches as described’in 14.2.4 with the drain holes closed;
— IRX5 switches as deseribed in 14.2.5 with the drain holes closed;
— IRX6 switches ‘as.described in 14.2.6 with the drain holes closed;
— IRX7 switches as described in 14.2.7 with the drain holes closed;

— IRX8 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.

a) The switch shall not be electrically loaded during these tests. The water temperature shall not
differ from that of the switch by more than 5 K.

b) Detachable parts are removed.

c) Switches incorporating separate gaskets, screwed glands, membranes or other sealing means,
manufactured from rubber or thermoplastic materials are aged in a heating cabinet with an
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atmosphere having the composition and pressure of the ambient air and ventilated by natural
circulation.

d) Switches 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 °C for 240 h. If the
switch is declared according to 7.3.3, the "T" equals the lower of the two values following the letter
T in 8.4.2. Switches with glands or membranes are fitted and connected with conductors as
specified in Clause 11. Glands are tightened with a torque as specified in Table 11. Fixing screws
for enclosures are tightened with a torque as specified in Table 10.

e) Immediately after ageing, the parts are taken out of the cabinet and left at 25°C + 10 °C,
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d) After remoying'the specimens from the cabinet, the testing of 15.2 and 15.3 shall be

with

The switch

ing direct rl:aylight foratleast 16 h

switch which relies on mounting in, or on, an appliance for the declared degree,o
nst harmful ingress of water shall be suitably mounted in, or on, a closed boxto s
iance, and the tests shall be performed using this simulated assembly.

or the tests of second characteristic numerals 3 and 4, preferably the -hand-held sf
bified in IEC 60529 shall be used.

pction against humid conditions

shall be protected against humid conditions which mayloccur in normal use.

P and 15.3. Cable inlet openings, if any, and drain-holes are left open. If a drain-hole
fight switch, it is opened.

efore being placed in the humidity>cabinet, the specimens are brought to a t
een tandt+ 4 °C (where t is the steady state temperature of the humidity chamber)

etachable parts are removed.-and subjected, if necessary, to the humidity treatme
h part.

he humidity treatment is-carried out in a humidity cabinet containing air maintained v
ny convenient value:(t) between 20 °C and 30 °C, with a relative humidity above
Limens are keptin-the cabinet for a minimum of 96 h.

in 2 h under ambient conditions.

shall'not show any damage such as to impair compliance with this standard.

[ protection
mulate the

ray nozzle

P js checked by the humidity treatment describedhin this subclause, followed immediately by the

s provided

emperature

nt with the

ithin £5 °C
91 %. The

completed

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.

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 Insula
15.1

The insulati

tion Resistance and Dielectric Strength

General requirements

on resistance and the dielectric strength of switches shall be adequate.
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Compliance is checked by the tests of 15.2 and 15.3, these tests being made immediately after the test of

14.3.

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

— Functional insulation: between the different poles of a switch. For the purpose of the test, all the
parts of each pole are connected together;

— Basic insulation: between all live parts connected together and a metal foil covering the outer
accessible surface of the basic insulation and accessible metal parts in contact with the basic
insulation;

-D
nor
this
sup
surl

— R
oufti

-G

The foils a
test finger

In cases w
provided is

The tests 4

15.2 Mes

The insulation resistance is jmeasured with a DC voltage of approximately 500 V 4

measurem

mally not accessible surface of basic insulation and non-accessible metal parts; a
- between two metal foils covering separately the inner, normally not accessiblg
plementary insulation and connected to non-accessible metal parts, and-the outer,
[ace of supplementary insulation and connected to accessible metal parts;

einforced insulation: between all live parts connected together\and a metal foil ¢
br accessible surface of reinforced insulation and accessible metal parts.

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

re not pressed into openings but are pushed into<ormers and the like by means o
test probe B according to IEC 61032).

here basic insulation and supplementary-insulation cannot be tested separately, th
subjected to the test voltages specified for reinforced insulation.

re not carried out across protectiveiimpedances and poles interconnected by compg

surement of insulation resistance

ent being made 60:s:after application of the voltage.

ouble insulation: between all live parts connected together and a metal foil coverin% the outer,

d following
surface of
accessible

overing the

[ the jointed

e insulation

nents.

pplied, the

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

NOTE Matdfrials such as ceramic or porcelain are considered to have adequate insulation resistance and are not sdibjected to the
insulation res|stance:tests.

Table 7
Minimum insulation resistance
Insulation resistance
Insulation to be tested MQ
Functional
Basic

Supplementary

NN |IN

Reinforced
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15.3 Insulation test voltage

The insulation is subjected to a voltage of substantially sine-wave form, having a frequency of 50 Hz or 60
Hz. The test voltage shall be raised uniformly from a value not greater than the rated voltage to the value

specified in Table 8 within not more than 5 s and held at that value for 60 s.

No flashover or breakdown shall occur. Glow discharges without drop in voltage are neglected.

Table 8
Dielectric strength
Test voltage (r.m.s.)"
rated voltage above | rated voltage above | (rated voltage above
rated voltage up to 50 V up to and 130 V up to and 250 V up to and
Insulation of disconnection to and including 50 V including 130 V including 250 V' includjng 480 V
bq tested? \' ' \' \'
Functional ingulation® 500 1300 1500 1500
Basic insulatipn® 500 1300 1500 1/500
Supplementa}y insulation® - 1300 1500 1|500
Reinforced inpulation® 500 2600 3000 3000
Across electrpnic disconnection 100 400 500 oo
Across microt disconnection 100 400 500 roo
Across full digconnection 500 1300 1500 1/500
NOTE 1 Uplto 50 V: Not intended to be connected direct to the mains,and not expected to be subjected to temporary pvervoltages
as defined in JEC 61140.
NOTE 2 Ovpr 50 V: The values are based on IEC 61140.
— For functioral, basic and supplementary insulation, and forfull disconnection, the values are calculated with the formgila: Uy + 1
200 V and roynded.
— For micro a‘lwd electronic disconnection, the values are calculated with the formula: Uy + 250 V and rounded.
» The overculrent relay shall not trip when the oditput current is less than 100 mA. Care is taken that the r.m.s. value of fthe test
voltage is mepsured within +3 %.
2) Special corfiponents which might render the test impractical such as discharge lamps, coils, windings, or capacitors gdre
disconnected|at one pole, or bridged,sas\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 carrigd out on
additional spgcimens. These may be special specimens with the appropriate components omitted.
% An examplg is the insulatien'between poles (see definition 3.1.4).
4) For the test|of basic, SUPPLEMENTARY and REINFORCED INSULATION, all LIVE PARTS are connected together ind care is
taken to ensure that all\moving parts are in the most onerous position.
% For SWITCHES.incorporating REINFORCED INSULATION as well as DOUBLE INSULATION, care is taken that the [voltage
applied to thgg REINFORCED INSULATION does not overstress the basic or the supplementary parts of the DOUBLE

INSULATION:

16 Heating
16.1 General requirements

Switches shall be constructed so that they do not attain excessive temperatures in norma

| use. The

materials used shall be such that the performance of the switches is not adversely affected by operation in

normal use at the rated temperature of the switch.

The procedure to conduct the compliance test is described in 16.4.
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16.2 Contacts and terminals

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.

Compliance is checked by Clause 17.
16.3 Other parts

16.3.1 Switch parts other than the contacts and terminals, in normal use, shall not attain temperatures
which imp; irthe Im:r'fm'm;mr'w:: Qr npnrqfinn of the switch or create a hazard to the user

Compliancg is checked by Clauses 17 and 21.

16.3.2 Ingulation for conductors provided with the switch shall be rated notdess than the relevant
maximum femperature rating of the switch.

Compliancg is checked/verified on data provided by switch manufacturer.

16.4 Heating test

Unless declared otherwise, the test is carried out on 3-specimens mounted as declafed by the
manufactufer.

a) Conductors of an approximate length of 1.m, are fitted to the terminals or leads.|The cross-
sedtional area shall be as declared or specified in Table 4 "medium”.

NOTE In case of doubt, the cross-sectional areda/of the conductor is measured to verify that the marked value is the
meapured value declared or given in Table 4.

b) Connected conductors when provided are joined to conductors in item a) per the mahufacturer’s
instructions.

c) Pcrew terminals and/or nuts are tightened with a torque equal to two-thirds (2/3) of the
apfropriate column of<Iable 10 (see Figure 2 and Figure 6).

d) Heating cabinets for testing switches shall be without forced convection or a draught free
corldition. A cabinet with forced convection may be used, provided the test speciméns are not
affdcted by the forced convection.

e) The.temperature of the air in the heating cabinet is measured as near as possible to the center

of the Space-0cel lpinrl hy the Qpnnimnne and at a distance notcloserthan 50 mmto the pec/’men_

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
member is left in the most unfavourable "ON" position. If there are more "ON" positions, then the
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verification shall be realized at the most unfavourable one. Actuating members of biased switches
are fixed in the declared "ON" position.

J) Multi-way switches are loaded as specified in 5.3 resulting in the maximum heating.

k) 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.

1) During the test, the switch state shall not change. Fuses and other protective devices shall not
operate. Small unintended variations of the switch state, for example reversible variation of phase
angle, are disregarded.

m) 4
affe

n) T
dec

o) If
the
dev

p) T
atta
inte
max

q) T
Ter
SO (@
und

During the
The non-m
switch.

17 Endurpgnce

Reference

Reference

\ny convenient AC or DC voltage may be used for the test circuit as far as the._r
Cted.

lhe load is adjusted to allow the maximum rated current. Resistive loads ‘are u
ared specifically.

the switch is provided with components generating heat in addition-to the heat ge
contacts, these have to be operated in the most unfavourableé-mode (e.g. sem
ces)

he ON period is maintained with the test current until a constant temperature at the 1
ned. A temperature is considered to be constant whéen three successive reading
vals of 5 min indicate no change greater than<£ 2 °C. For a cycling load, afte
imum temperature of the cycle is measured.

hermocouples shall measure the temperatube of the surfaces of the switch indica
|peratures shall be determined by means 6ffine wire thermocouples or other equivall
hosen and positioned that they do have the minimum effect on the temperature
br test.

fest, the temperatures necessary to perform the ball pressure test of 21.1 are to be
btallic surfaces likely to attain-the highest temperature are measured without disasse

EC 61058-1-1"for mechanical switch testing.

EC 64058-1-2 for electronic switch testing.

NOTE Refer]

bsult is not

sed unless

nerated by
conducting

erminals is
s taken at
r 1 h, the

ted below.
ent means,
of the part

measured.
mbling the

to Figure 16

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.
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18.2 Imp

act

Switches rated equal to or above 0 °C are tested at 25 °C = 10 °C.

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 Fiqure 11. Remove the mounting device and specimen from

the cold ¢

is checked by inspection and in case of doubt by Clause 9.

switch.

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 fofce, applied
without jerks, first for 60 s in the normal direction, and then for 60 s-n. a direction 45° maximym from the
normal dirIction. The minimum values of the pull force shall be as specified in Table 9 or thrge times the
values of the normal operating force if that is greater.
Table 9
Minimum values of pull force
Rated current Force
N
A Normal direction 45° from normal direction

Up to and including 4 50 25

Over 4 100 50
The samplg shall not be damaged in a way that reduces the electrical safety.

Compliand

18.3.2 Py

e is checked:by inspection.

Il (switehes other than cord operated switches).

One speci
25°C+10

: J L £ i I i o £4 £ 4 hoal  To ok :
MNeTrTs UsCU T10r teotry, Urily Ppdarts atUlCSSIVIC AlteT TTIVUTTUTTY adrC teotCU. TCOUITY 1S5 U

°C.

A pull force shall be applied for 60 s to try to pull off the actuating member.

ompleted at

The pull to be applied is 15 N, but if the actuating member is intended to be pulled in normal use, the force

is increase

dto 30 N.

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

Complianc

e is checked by inspection.
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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.

Compliance is checked by inspection.

19 Screws, Current-Carrying Parts and Connections

191 GenLraI requirements for electrical connections

Electrical ¢
material oth
is visual ev
distortion o

The suitab
temperatur

This requir
lamps for in

Compliance

19.2 Scrgwed connections

19.2.1 Sc|
stresses oG

19.2.2 Sc
shall not be

19.2.3 Me
forming tap
piece in wh
used during

pbnnections shall be designed so that contact pressure is not transmitted through
er than ceramic, pure mica or other material with characteristics no less suitable, u
dence of sufficient resiliency in the metallic parts to compensate for-any possible s
the insulating material.

lity of the material is considered in respect to the stabilityvof the dimensions
b range applicable to the switch.

bment is not applicable to connections internal to,a.switch where the connection
dicating purposes and where the current in this circuit is equal or below 20 mA.

P iS checked by inspection.

curring in normal use.

of metal which is softor liable to creep, such as zinc or aluminium.

chanical connections to be used during installation of switches may be made us
ping screws:or thread-cutting tapping screws, only if the screws are supplied togeth
ich they-are intended to be inserted. In addition, thread-cutting tapping screws inte
installation shall be captive with the relevant part of the switch.

insulating
hless there
hrinkage or

within the

s used for

rewed connections, not tested inClause 11, electrical or other, shall withstand the fnechanical

fews transmitting contact-pressure shall be in engagement with a metal thread. Syich screws

ng thread-
er with the
nded to be

19.24 Th

read-forming (metal sheet) screws shall not be used for the connection of curre

nt-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, un

less the thread is formed by a swaging 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:
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— 10 times for screws in engagement with a thread of insulating material;

— 5 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.

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

Column | gpplies 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.

Column Il gpplies to nuts of mantle terminals with cap nuts which are tightened by means of a screwdriver.
Column lllapplies to other screws which are tightened by means of a screwdriver.

Column IV|applies to screws and nuts, other than nuts of mantle~terminals, which are tightenefl by means
other than jp screwdriver.

Column V applies to nuts of mantle terminals which are tightened by means other than a screwdriver.

Where a s¢rew has a hexagonal head with a slot and the values in columns Il and IV are different, the test
is made twice, first applying to the hexagonal héad the torque specified in column IV, and then)on another
set of speg¢imens, applying the torque specified in column Il by means of a screwdriver. If the values in
columns lll and 1V are the same, only the test with the screwdriver is made.

During theltest, terminals shall not wark loose and there shall be no damage, such as breakage of screws
or damagd to the head slots, threads, washers or stirrups that could impair the further use of the screwed
connection.

For mantlel terminals, the.specified nominal diameter is that of the slotted stud (see Figure 5).

The shap€ of the 'blade of the test screwdriver shall suit the head of the screw to be tested. [The screws
and nuts spall.not be tightened in jerks.

NOTE Screws or nuts which are Tikely To be operated while the swiiches are being mounied and connected include terminal screws
or nuts, 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 I 1 ]| v v
- 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 -
36 41 0,7 1,2 1,2 1,2 1,2
4,1 4,7 0,8 1,2 1,8 1,8 1,8
47 5,3 0,8 1,4 2,0 2,0 2,0
53 6 - 1,8 2,5 3,0 3,0
6 8 - 2,5 35 6,0 4,0
8 10 - 3,5 4,0 10,0 6,0
10 12 - 4,0 - - 8,0
12 15 - 5,0 - - 10,0
19.2.5 Switches having screwed glands are submitted té:the following test.
Screwed glands are fitted with a cylindrical metal rod“having a diameter equal to the nearest infeger value
less than tHe internal diameter of the packing, in.millimetres. The glands are then tightened by fneans of a
suitable spanner, the torque 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
Glands of ingulating
Dver Up to and including Metal glands material
- 14 6,25 3,75
14 20 75 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.

Sealing compound which softens in heat provides adequate locking only for screw connections not being
subject to torsion in normal use.

19.2.8 Sgrews and nuts for clamping the conductors shall have a metric ISO standard thread|or a thread
comparablg in pitch and mechanical strength.

Compliancg is checked by inspection and by the tests of 19.2.
19.3 Curfent-carrying parts

Current-cafrying parts and parts in an earthing path shall have adequate mechanical sfrength and
resistance to corrosion.

Compliancg is checked by inspection, in case of doubt, compliance is checked by the testing of|iClause 22.

20 Clearrnces, Creepage Distances, Solid Insulation and Coatings of Rigid Printed Bogrd
Assemblig¢s

20.1 General requirements

Switches ghall be constructed so that the-clearances, creepage distances, solid insulation and|coatings of
rigid printed board assemblies are adequate to withstand the electrical, mechanical and thermal stresses
taking into|account the environmental influences that may occur during the anticipated life of|the switch.
Creepage flistances and clearances are measured as shown in Annex A.

Clearances, creepage distances, solid insulation and coatings of rigid printed board assemblies shall
comply with the relevantisubclauses 20.2 to 20.6.

NOTE Thel[quirements and tests are based on IEC 60664-1 and IEC 60664-3.

Complianceis’ checked with detachable parts removed and movable parts which can be agsembled 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 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;
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— 30 N for accessible surfaces.

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

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

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

NOTE3 A crLepage distance cannot be less than the associated clearance.

20.2 Clearances

20.2.1

The clearar
according t

applicable pollution degree declared by the manufacturer according t6.7.8 and 7.9.

20.2.2 Cl¢arances for basic insulation

The clearar

However, s
switch meg
mouldings,
distortion, g

Compliancy
Annex G wi

20.2.3 Cl¢arances for functional insulation

The clearances for fynctional insulation shall not be less than the values specified for basic i

20.2.2.

Gdneral

ces shall be dimensioned to withstand the rated impulse voltage-declared by the manufacturer

b 7.12 considering the rated voltage and the overvoltage category as given in Anne

ces for basic insulation shall not be less than thé values given in Table 12.

maller clearances, except those valuesy,marked in Table 12 with note 5, may be
ts the impulse withstand voltage test’of Annex G but only if the parts are rigid or
or if the construction is such that-there is no likelihood of the distances being 1
r by movement of the parts during’mounting, connection and normal use.

P /s checked by measureément and, if necessary, by the test of Annex G. For produd
hs used to show compliance, routine testing shall be conducted in accordance with A

E and the

used if the
located by
educed by

tion where
nnex K.

sulation in

Compliance

b \iS) checked by measurement and, if necessary, by the requirements of Ann

ex 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 given in Table 12.

Compliance is checked by measurement.
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Table 12
Minimum clearances for basic insulation

Rated impulse withstand voltage? Minimum clearances in air in millimetres up to 2 000 m above sea-level" "3
KV Pollution degree 1 Pollution degree 2 Pollution degree 3
0,33 0,01 0,299 0,8%
0,50 0,04 0,299 0,8%
0,80 0,10 0,299 0,8%
1,5 0,5 0,5 0,89
2,5 1,5 1,5 1,5
4,0 3 3 3
6% 55 55 55

") Clearancds for altitudes above 2 000 m sea-level shall be multiplied by the altitude correction factor specified.in Anrlex H.
2) This voltage is:
— fof functional insulation: the maximum impulse voltage expected to occur across the clearance;

— fof basic insulation directly exposed to or significantly influenced by transient overvoltage from the low-voltage mains:
the fated impulse withstand voltage of the switch;

— fo other basic insulation: the highest impulse voltage that can occur in the cireuit
%) Details for pollution degree are given in Annex F.
4) For printedl wiring material, the values for pollution degree 1 apply, except that the value shall not be less than 0,04 fnm.
5) Minimum ¢learance values based on experience rather than on fundamental'data.
6) This voltage is only applicable when determining reinforced insulation for.a impulse withstand voltage of 4,0 kV.

) The valuep for clearances on rigid printed boards do not apply underthe provision that the requirements of Clause 43 are
fulfilled and fhat the overcurrent protection provides full disconnection.

NOTE The \alues given in Table 12 are equal to IEC 60664-1 and are not increased because only minimal reduction ¢f
clearances, ffor 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
clearanced than those specified in Table 12 are not allowed.

Compliancg is checked:by measurement.

20.3 Clearances for disconnection

20.3.1 Electronicdisconmection
No clearances are specified for electronic disconnection.
20.3.2 Micro-disconnection

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

No clearances 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
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value of the distance between the relevant contacts. Switches with 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.

In switcheq where clearances in any one pole between parts separated by the action_of the switch is
provided by two or more breaks in series, the separation is considered to be the sum of‘the djstances of
the breaks.|Each break shall be not less than one-third of the prescribed distance.
20.4 Cregpage distances

20.4.1 Ggeneral

The creepdge distances shall be dimensioned for the voltage which_is expected to occur in pormal use
taking into account the pollution degree as declared by the manufacturer according to 7.8 and 1.9 and the
material grgup.

The relationship between material group and Proof Tracking Index (PTI) values is as follows:

Material grqup | 600 < PTI

Material group 11 400 < PTI < 600
Material group llla 176 < PTI < 400
Material group 1llb 100<RTI< 175

These PTI yalues are obtained in accordance with the proof tracking test of Annex C.
NOTE 1 Attgntion is drawn'to the fact that certain IEC 60335-2 parts require a minimum PTI or CTI value of 250.

NOTE 2 Forlglass, ceramics and other inorganic materials which do not track, creepage distances need not be greater than their
associated CHEARANCE.

CTI (Comparative tracking index) may be substituted for PTI in Clause 20. If a CTI of 175 or greater is
needed, and the data is not available, the material group can be established with a test for proof tracking
index (PTI) as detailed in IEC 60112.

20.4.2 Creepage distances for basic insulation
The creepage distances for basic insulation shall not be less than the values given in Table 13.

Compliance is checked by measurement.
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Table 13
Minimum creepage distances for basic insulation

Creepage distance in millimetres®

Rated Pollution degree 2 Pollution degree 3
voltage
r.m.s.? Pollution Material group Material group
v degree 1 [ I lla/lllb [ 1 lia/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 21 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 5
400 1,0 2,0 2,8 4,0 5,0 5,6 6,3
500 1,3 2,5 3,6 5,0 6,3 7,1 8,0
2 This voltage is the voltage rationalized through Table 3a and Table 3b of IEC 60664-1 based on the rated voltage.
® Details for [pollution degrees are given in Annex F.
¢ Concerning selv, the last paragraph of 9.1 should be considered.
20.4.3 Cieepage distances for functional insulation
The creepage distances for functional insulation shall not be lessthan the values given in Tablg 14.
Compliancg is checked by measurement.
Table 14
Minimum creepage distances for functional insulation
Printed board
assemblies
Pollution degree Pollution degree 29
wns | o p [ z s
rm.s.” Material group Material grofip
I Il 1 I I e
\'/ mm mm mm mm mm mm mm mm mm
10 0,025 0,04 0,08 0,4 0,4 0,4 0,95 0,95 0,95
12,5 0,025 0,04 0,09 0,42 0,42 0,42 1,0 1,0 1,0
16 0,025 0,04 0,1 0,45 0,45 0,45 1,05 1,05 1,05
20 0.025 004 011 048 048 048 11 11 1,1
25 0,025 0,04 0,125 0,5 0,5 0,5 1,2 1,2 1,2
32 0,025 0,04 0,14 0,53 0,53 0,53 1,25 1,25 1,25
40 0,025 0,04 0,16 0,56 0,8 1,1 1,3 1,3 1,3
50 0,025 0,04 0,18 0,6 0,85 1,2 1,4 1,6 1,8
63 0,04 0,063 0,2 0,63 0,9 1,25 1,5 1,7 1,9
80 0,063 0,1 0,22 0,67 0,95 1,3 1,6 1,8 2,0
100 0,1 0,16 0,25 0,74 1 1,4 1,7 1,9 2,1
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 2,1 2,4

Table 14 Continued on Next Page
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Table 14 Continued
Printed board
assemblies
Pollution degree Pollution degree 2©
Working 3) 4) 3)
voltage 1 2 1 2 3
r.m.s." Material group Material group
I Il e I I m?
\'/ mm mm mm mm mm mm mm mm mm
200 0,4 0,63 0,42 1 1,4 2 2,0 2,2 2,5
250 0,56 1 0,960 1,25 1,8 2,9 2,5 2,8 3,2
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 6,3
630 1,8 3,2 1,8 3,2 4,5 6,3 6,3 7.1 8
800 2,4 4 24 5,6 8 8 9 10
1000 3,2 5 3,2 71 10 10 11 12,5
" Interpolatign for intermediate values is allowed.
2) Details for pollution degrees are given in annex F.
%) Material grpups I, 11, llla and lllb.
4 Material grpup 1, 11, llla.
5 Material grpups 1l includes Illa, and Ilib.
%) The valueq for creepage distances on rigid printed boards do not apply. tnder the provision that the requirements of Clause 23
are fulfilled apd that the overcurrent protection provides full disconnéction.
20.4.4 Creepage distances for supplementary insulation
The creepdge distances for supplementary insulation shall not be less than the values specifigd for basic
insulation i 20.4.2.
Compliancg is checked by measurement.
20.4.5 Creepage distancesfor reinforced insulation
The creepgge distanees for reinforced insulation shall not be less than double the values specified for

basic insuls

tion im20/4.2.

Compliancy

b /s_.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.

NOTE1 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.
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20.5 Solid insulation

Solid insulation shall be capable of durably withstanding electrical and mechanical stresses as well as
thermal and environmental influences which may occur during the anticipated life of the switch.

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

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

The distances_throt |gh accessible reinforced saolid insulation shall have the fnllnwing minimum values:
— For rated impulse withstand voltage equaltoorless 1 500V: 0,8 mm;
— For rated impulse withstand voltage equal to or larger 2500V: 1,5 mm,

NOTE 1 Thp values take into consideration the possibility of cracks as a single fault occurring in the solid insulatign. The values
corresponding to basic insulation are taken from Table 12, considering pollution degree 3.

NOTE 2 N¢ minimum thickness is specified for functional, basic, inaccessible ,supplementary and inaccessiple reinforced
insulation.

Compliancg is checked by inspection and by measurement.
NOTE 3 An|abrasion test for accessible insulation is under consideration:
20.6 Codtings 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 Explé@nations for type 1 and type 2 coating are given in Annex |.
20.6.2 Type 1 coating

The insuldtion distances of a rigid printed board assembly with type 1 coating, as decldred 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 d|stance of a
coated prirjted’board are given in Annex J.

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
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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

6.8.6 Partial discharge

Not applicable

20.6.3 Type 2 coating

A rigid prinfed board assembly with type 2 coating as declared by the manufacturer shal) com;LIy with the

requirements for solid insulation as specified in 20.5. No clearances and creepage distances an

between cgnductors on printed boards under the coating.

Compliancg for the type 2 coating is checked by the relevant test of Clause 6 of IEC 60664-3:20

test levels @r conditions as given in Table 15 and the test specimens as specified in 20.6.2.

e specified

03 with the

21 Fire Hpzard
21.1 Resistance to heat
21.1.1  Pafts of non-metallic material shall be resistant to heat.
This requirgment applies to the following:
— Agtuators integral with the actuating means.
— Clitical parts when deteriorated.by heat, will result in a reduction of the declared| degree of
protection against electrical shock!
The resistapt to heat requirement does not apply to the following:
— Small parts (when noteritical),
— Degcorative trims,.and
— Agtuators(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.

2113 He

ating 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:
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211.4

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 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

ny:am’nln a cannection within the switch maintained in ’nnciﬁnn hy a Q’nring in
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,
where "T" is the rated maximum temperature of the switch.

Calculated temperatures B

a) Tor 75 °C whichever is the highest.

1) For parts which are accessible when the swijtchyis mounted as declare
deterioration of which may result in the switch-becoming unsafe (e.g. redu

required according to Clause 20).
b) T+ 70 °C or 125 °C whichever is the highest.

1) For parts which are in contact with, maintain or retain in position electrical

including those parts which maintain an electrical connection under spring
example a connection within.the switch maintained in position by a spring in
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,
where "T" is the rated-maximum temperature of the switch.

Insulation g¢xternal to the switch (such as non-detachable conductors) shall be minimum the T

switch.

Coil windings shall’ be:minimum the T value of the switch.

The switchl conductive materials are evaluated during testing according to Clause 17.

association

heat sinks);

d, and the
ction in the

declared degree of protection, or reduction of ereepage and clearances below those values

tonnections
y force, for
association

heat sinks);

value of the

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.
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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:

a) The declared glow wire temperature for parts which are in contact with, maintain or retain in

posttion electrical connections including those parts which maintain an electrical conne

'i

btion under

spring force, for example a connection within the switch maintained in position!by @ spring in
ass¢ciation with a non-metallic part, the deterioration of which could cause overheating at the
declared glow wire temperature;
b) 6b0 °C for all other parts.
The test specimen is considered to have passed the glow-wire test if flames or glowing pf the test
specimen extinguish within 30 s after removal of the glow wire and there is no ignition of the layer of
wrapping tigsue.
If there is np flame or ignition, this shall be reported.
22 Resisfance to Rusting
Ferrous patts, the rusting of which might impair safety;'shall be adequately protected against rugting.
Compliancg is checked by the following test.
All grease |s removed from the parts to-be tested, by immersion in an appropriate cleaning agent for 10
min. The parts are then immersed-for 10 min in a 10 % solution of ammonium chloride in |water at a
temperaturg of 25 °C £ 10 °C.
Without dryfing, but after shaking off any drops, the parts are placed for 10 min in a box coptaining air
saturated af a temperatureof 25 °C £ 10 °C with a relative humidity above 91 %. After the parts|ihave been

dried for 10
of rust.

min in a héating cabinet at a temperature of 100 °C + 5 °C, their surfaces shall sho

Traces of ri

springs ané

st'on sharp edges and any yellow:sh film removable by rubbmg are lgnored Fors

W no signs

mall helical

ay provide

sufficient protection agamst rustmg Such parts are only subjected to the test if there is doubt about the
effectiveness of the grease film, and the test is then made without previous removal of the grease.

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.
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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 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 the component is marked and used in accordance with its marking, the.number of samples is that
required by the relevant standard.

Where no |EC standard exists or when the component has not been‘tested in accordance with a relevant
IEC standard, or is used not in accordance with its specified ratings; the component is testefl under the
conditions loccurring in the switch.

Componenfts incorporated in the switch are subjected to alkthe tests of this standard as a component of
the switch.

NOTE Compliance with the IEC standard for the relevant component does not necessarily ensure complignce with the
requirements|of this standard.

24.2 Protective devices
24.2.1 General

Protective |devices shall be Sinv:accordance with the relevant IEC publications and/or the additional
requirements specified in the-following subclauses:

— 241.2.2 fuses;

— 24.2.3-eut-outs;

— 24.2.7 protective devices which only decrease the current;

— 24.2.8 fusing resistors.
24.2.2 Fuses

Fuses, if any, shall comply with IEC 60127 or IEC 60269-3 and have a rated 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:
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— 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.

During the
During the
After the te

The switch
to the switc

If it is not p

switch in which the cut-out is used.

24.2.4 Nan-resettable cut-outs

Non-resetts
devices (S(

Compliancy

After the t
temperatur

24.2.5 Resettable, non-self<resetting cut-outs

Resettable,
IEC 60730-

Compliancy

est, the other conditions shall be similar to those occurring in the switch.
est, no sustained arcing shall occur.
b, the specimens shall show no damage impairing their further use ot the safety of th

ng frequency of the cut-out may be increased above the normal switching frequen
h, provided that no greater risk of failure of the cut-out is induced.

Dssible to test the cut-out separately, it will be necessary to submit additional specin

ble cut-outs shall be thermal links in acgordance with IEC 60691 or bi-metallic sing|
DD) according to IEC 60730-2-9.

b S checked by the tests according to 24.2.3.

pst, the supply shall bé cut out and the temperature shall neither exceed the
bs specified by the manufacturer for abnormal conditions.

non-self<esetting cut-outs shall be in accordance with IEC 60730-1 and appropria
P.

 is_checked by the tests according to 24.2.3 and the following additional tests.

e switch.

Cy inherent

hens of the

b operation

maximum

te parts of

Resettable, non-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.

The cut-outs are reset after each operation and thus caused to operate 10 times successively.

Cut-outs in 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

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 I, (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 1, (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 /, and 9 /, are provisional.

NOTE 2 "l," is the rated current of the switch. If the switch has a rated load instead of a rated current, /, is calculated under the
assumption that cos ¢ of the motor load is 0,6.

24.2.6 Sqif-TesTHNG CUT-OUTS

Self-resetting cut-outs shall be in compliance with IEC 60730 series.
Compliancg is checked by the tests according to 24.2.3 and the following additionaltests.

Self-resetting cut-outs in the load circuit of the switch are tested at 1,1 timesthe rated voltage gf the switch
and with lopds as specified below:

Cut-outs inl switches for incandescent lamps are operated automatically for 200 cycles in a ngn-inductive
circuit andare loaded with the relevant conventional fusing current.of the protecting fuse.

NOTE Cut-¢uts in switches for other types of load are tested as declared\by the manufacturer.
24.2.7 Piotective devices which only decrease thecurrent (for example PTC resistors)

Protective |devices which only decrease the current shall be of a thermistor type according to]Annex J in
IEC 60730}1:2013 or PTC-S thermistors according to IEC 60738-1.

Compliancg is checked by the tests aceording to 24.2.3 and the following additional tests.

For PTC-§ thermistors, the power dissipation of which exceeds 15 W for the rated zero-powef resistance
at an ambient temperature_of\25 °C, the encapsulation or tubing shall comply with the flammability
category W1 or better according to IEC 60695-11-10 and IEC 60695-11-20.

Compliance with theAflammability criteria is checked according to IEC 60695-11-10 and IEC 60§95-11-20.

24.2.8 Fysingresistors

Fusing resistors shall have adequate breaking capacity and shall not cause emission of flames or 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

— which have a current > 0,5 A through their terminals
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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 Q 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.

_Table 16

Types of capacitors (according to IEC60384-14)
130 V< U,<480V

Without overcurrent With overcurrent
Application of capacitors U,s130V protection™ protéction”

Between live|conductor (L or N) and earth (PE) Y4 Y2 Y2

Between livelconductors (L and N or L1 and L2)

— without impedance in series X2 X2 X2

— withh impedance in series which, by short-
circuiting of the capacitor, limits the current to a

valug
«lof 0,5 A and higher X3 X2 K3
s|below 0,5 A No special No special No gpecial
reguirement requirement requirement

" Fusing resfstor (built-in or external).

24.4 Resistors

Resistors for protective impedances.agceording to 9.1.1 and resistors the short-circuiting or disgonnecting
of which wquld cause an infringement/of the requirements for operation under fault conditions ($ee Clause
23) shall have an adequately: stable resistance value under overload and shall comply with the
requirements of 14.1 of IEC 60065:2014.

25 EMC Requirements

omagnetic

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.

Incorporated switches for appliances are not subjected to the tests of this Clause 25, as the result of these
tests can be affected by the incorporation of the switch in the appliance.

Tests in Clause 25 may however, be carried out on such switches if requested by the manufacturer.

Electronic switches for appliances shall fulfil the requirements for immunity and emission when used in
accordance with the manufacturer's specification.
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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.
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 foljowing 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 electfonic switch is tested, if applicable, in the following states:

— infthe ON state, highest setting;
—infthe ON state, lowest setting;
— infthe OFF state, highest setting;

— inthe OFF state, lowest setting.
25.2.2 \Vgltage dips and short interruptions

The electrpnic switch shall be tested as described in 25.2.1 in accordance with Table 17 usjng the test
equipment]| specified in IEC 61000-4-11 with -a\sequence of three dips/interruptions with interyals of 10 s
minimum (between each test event).

Abrupt chganges in supply voltage shall'occur at zero crossings.

The changg between the test woltage Urand the changed voltage is abrupt.
Note 100 % Uy is equal to the rated voltage.

A test leve| of 0 %(corresponds to a total supply voltage interruption.

During theltest, the electronic 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 be in the original state and the setting shall be unchanged.
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Table 17

Test levels and duration for voltage dips and short interruptions

Test level Voltage dip/interruptions Duration number of cycles at rated
frequency
% Uy % Uy Cycles
0 100 10
40 60 10
70 30 10

25.2.3 Surgeimmunitytest

The tests a
During the
Occasiona

After the te

re carried out according to IEC 61000-4-5 with an open-circuit test voltage of A'kY (le
ests, the switch state and/or setting shall not alter.
flickering of luminaires and irregular running of motors during thectest are neglected.

5Es the electronic switch shall be in the original state and the Setting shall be unchang

25.2.4 Electrical fast transient test

The electrq
terminals/tq

The test is

The level
terminals/te

Both polarit
The duratio
During the

Occasiona

After the te

nic switch shall be subjected to repetitive fast transients (bursts) on supply 3
rminations.

barried out according to IEC 61000-4-4 with the following specification.

of the repetitive fast transients™consisting of bursts coupled into supply a
rminations of the electronic switch is in accordance with Table 18.

jes of the test voltage aré mandatory.
n of the test shall bexnot less than 1 min.
est, the electrenic switch state and/or setting may alter.

flickering/of luminaires and irregular running of motors during the test are neglected.

vel 2).

ed.

nd control

nd control

5t \the switch shall remain in its original state.

Table 18
Fast transient bursts

Open circuit output test voltage +10 %

Supply terminals/terminations Control terminals/terminations

1KV (level 2) 0,5KkV (level 2)

25.2.5 Electrostatic discharge test

The electronic switch mounted as in normal use shall withstand electrostatic contact and air discharges.
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The test is carried out according to IEC 61000-4-2 by applying one positive and one negative discharge, of
both types (air/contact), if necessary, to each of the 10 preselected points designated by the manufacturer.

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.

Occasiona| flickering of luminaires and irreqular running of motors during the test are neglected.
After the tgst, the electronic switch shall remain in its original state.

Electronic switches (for example, passive infrared switches — "PIR switches") with”adjustablg time delay
devices shpuld be adjusted in such a way that the delay time is higher than the testing time.

NOTE Meagured values within the test limits are acceptable for the results until the situation on uncertainty meagurements has
been clarified

25.2.6 Radiated electromagnetic field test

The electrpnic switch subjected to electromagnetic fields\such as those generated by porftable radio
transceivers or any other device that will generate contintious wave radiated electromagnetic g¢nergy shall
be tested gs follows.

The test is|carried out according to IEC 61000-4c8, applying a field strength of 3 V/m.
After the tgst, the electronic switch shall bé.in the original state and the setting shall be unchanged.

During theltest, the electronic switch state and/or setting may alter; other changes are not acceptable.
Occasiona| flickering of luminaires and irregular running of motors during the test are neglected,
25.2.7 Power-frequency magnetic field test

This test i$ applicable only to electronic switches containing devices susceptible to magnetic fields, for
example, Hall.elements, electro dynamic microphones, etc.

Electronic switches shall withstand the power frequency magnetic field test.
The test is carried out according to IEC 61000-4-8 by applying a magnetic field of 3 A/m, 50 Hz.
During the test, the state of the electronic switch shall not change.

Occasional flickering of lamps or irregular running of motors during the test is not allowed.
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25.3 Emission

2531 Lo

w-frequency emission

Electronic switches intended to be connected to the public low-voltage supply systems shall be so
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 [EC 61000-3-3 or [EC TS 61000-3-5 apply,except that for

harmonics

If this oveny

bf order 11 and above, an overview of the spectrum is taken.

iew shows an envelope of the spectrum with a monotonal decrease according.to the

order of hagmonics, measurements can be restricted to harmonics up to order 11.

25.3.2 Radio-frequency emission

Electronic g
excessive I

The electrd
switches ug

Subclauses
Compliancy

a) A

An
stat
then
give
the

9 kH
MH:

b) A

ord switches and independently mounted switches shall be so\désigned that they dq
adio interference.

nic switch shall comply with the requirements of-€ISPR 14-1 or CISPR 15. Foi
ed for electrical lighting application, CISPR 15 applies.

8.1.4.1 and 8.1.4.2 of CISPR 15:2013 are applicable with the following modification
 is checked as follows:

[ the main terminals (8.1.4.1 of CISPR 15:2013).

hitial survey or scan of the.complete frequency range 9 kHz to 30 MHz shall be n
b at the highest setting.\In addition, the following frequencies and at all frequencie
b js a local maximum disturbances above the predetermined level of 6 dB belov
h in CISPR 15, the.control setting shall be varied for maximum disturbance while cg
maximum load:

7z, 50 kHz100 kHz, 150 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz,
r, 22 MHzvand 30 MHz.

{ the.load and/or control terminals (8.1.4.2 of CISPR 15:2013).

increasing

not cause

electronic

U7y

ade in on-
s at which

the limits
nnected to

6 MHz, 10

An initial survey or scan of the complete frequency range 150 kHz to 30 MHz shall be made in on-
state at the highest setting. In addition, the following frequencies and at all frequencies at which
there is a local maximum disturbances above the predetermined level of 6 dB below the limits
given in CISPR 15, the control setting shall be varied for maximum disturbance while connected to
the maximum load:

150 kHz, 240 kHz, 550 kHz, 1 MHz, 1,4 MHz, 2 MHz, 3,5 MHz, 6 MHz, 10 MHz, 22 MHz and 30
MHz.
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Figure 1

Examples of pillar terminals

|
o

|

|

<—D4>

<—D——>

Terminals without pressure plates

> Z§i§

N7

Part of accessory with cavity

(W)

forterminat

Terminals with pressure plates
IEC

s5000d
Key
D conductor space (not specified)

g distance between clamping screw and end-stop (not specified)
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Figure 2

Examples of screw terminals and stud terminals

B
|/-W—\| Optional /uu\ Optional
[ LR |
VR VA _ VAR 7N
R =
N / N NN AN / AN /N
R %, 14
~— ~—
A A
~ D - - D -

Optional

/_f Optional C (f%j Optional

] |
N A /\‘F\-\ I ﬂC/ b - /cj\
NN !
N A N /';\\\\\\\\\S N / o /
AL LN 5 %
A E A
- D - E -~ D -
IEC
sm474e
Key
A fixed part D conductor space (not specified)
B washer or clamping plate E stud

C anti-spred device
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Figure 3
Examples of saddle terminals
A\ A
| | \ I T T T T
/ s
- )\ g D D | | A L]
] K | [T ]
LN 2 1N ]
TN\ WG % % XM
l L l L [}
\B \B C
SM464A
Key
A saddle
B cable lug ¢r bar
C stud
D conductor|space (not specified)
Figure 4
Examples of lug terminals
| |
A : A
| | | N |
—~ B

gs

7

SM465A

Key

A locking means
B cable lug or bar
E fixed part

F stud
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Figure 5

Examples of mantle terminals

7 =7
/A7 N
] p |l
A1 [/
| _r\_l/ !I__\_lé/
A RS2
e D ~ D
SM463
Key
A fixed part

D conductor gpace (not specified)

The bottom ofjthe conductor space shall be slightly rounded in order to obtain a reliable connection.
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Figure 6

Examples of screwless terminals

G

SCREWLESS TERMINAL WITH INDIRECT PRESSURE CLAMPING
MEANS AND LOOSENING WITH AN ACTUATING ELEMENT

c

SCREWLESS TERMINAL WITH DIRECT PRESSURE CLAMPING
MEANS AND, LOOSENING WITH ATOOL

c

llj

SCREWLESS TERMINAL WITH DIRECT PRESSURE CLAMPING
MEANS AND LOOSENING WITH AN ACTUATING ELEMENT

IEC
s5001b
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
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Figure 7

Example of female (test) connector of flat quick-connect terminations

— — — — 83
Ly —o l-— L2
S5003
Dimensions of female connectors
Dimensions|in millimeters
Connector for tab size B; L, Ly
Max. Max. Max.
2,8x%x0,5 3,8 2,3 0,9
2,8%x0,8 3,8 2,3 0,9
4,8x0,5" 6,0 2,9 0,9
4,8x0,8 6,0 2,9 0,9
6,3%x0,8 7.8 3,5 0,9
9,5%x1,2 111 4,0 0,9

" Nominal sike 4,8 x 0,5 is not recommended for new design.
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Figure 8

Circuit for capacitive load test and simulated tungsten filament lamp load test for AC circuits

IEC

s4081c

Key
R, = E/ Iwhgre E is the rated voltage and [ is the rated resistive current or the rated current of the lamp;

R, =Ry x 1,414 / (X — 1) where X is the ratio between thepeak surge current and the rated resistive current, or the ratio of the peak
inrush current of the cold lamp and the rated current of.the lamp;

R3 = (800/X) ¥ R,
Cx R,=250p ps
D is a rectifief-bridge

The circuit elgments and the source impedance are chosen so as to ensure a 10 % accuracy of the surge current, the peak inrush
current of the|cold lamp, the rated resistive current, or the rated current of the lamp.
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Figure 9

Circuit for capacitive load test and simulated lamp load test for DC circuits

—————

o1 o

[[©

o,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

-r—t+--——-——""—-—-—- 4 — — — 4 — —

S
s4081d

R; = E/lwhere E is the rated voltage and | is/the rated resistive current or the rated current of the lamp;

R, = Ry / (X —{1) where X is the ratio between the peak surge current and the rated resistive current, or the ratio of thp peak inrush
current of the ¢old lamp and the rated current of the lamp;

R3 = (800/X) ¥ R,
CxR,=250Q us
S = specimen

The circuit elgments and the source impedance are chosen so as to ensure a 10 % accuracy of the surge current, the peak inrush
current of the ¢old lamp;.the rated resistive current, or the rated current of the lamp.
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Figure 10

Values of the capacitive load test circuit for test of switches rated 10/100 A 250 V ~

<
~ 100 A
50 1
/ Rated current (r.m.s.)
/
/4
e A N AT
0" \/ Ao N/ \/ N/ N/ \/ho
/ t{ms) — ™
50 - Peak value
-100 A
s5004b .

List of values
R925Q

R, 3,93 Q
R, 52000 Q

C =636 uF
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Figure 11

Mounting device for the impact tests

/ E - Cut-out for the specimen

| -

==
= A - Steel plate 1,5 mm thick e

Dimensions in millimeters

B - Aluminum plate 8 mm thick
-
C - Plywood 8 mm thick
D - Steel mounting-support
10 155 10
A
@) S 2
© S = = J
i" i
B. |l B._ |l
E
% | sf| |8
| |
i« o C i
il - T
1 ‘ * T i
® Q
S (%) N
175 D
Top view Side view
IEC
su2544
Key

interchangeable steel plate with a thickness of 1,5 mm
aluminum plate with a thickness of 8 mm

sheet of plywood with a thickness of 8 mm
mounting-support of steel with a minimum mass of 10 kg

moo w >»

cut-out in the steel plate for the specimen
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Figure 12
Continuous duty — Duty type S1 (see 7.18.1)

Load

Key
N Operatior
Bmax Maxim
R Atrestan

at constant load

d de-energized

Electric
Losses

max

Temp

Y

Time
IEC
su2541

Im temperature attained
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Figure 13
Short-time duty — Duty type S2 (see 7.18.2)

Load ' '

|
|

Electric f

Losses I/ /i,
|
|
|
|

Temp

Time
su2542 IEC

Key
N Operationfat constant load
Bmax Maximum temperature attained

R Atrest and de-energized
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Figure 14
Intermittent periodic duty — Duty-type S3 (see 7.18.3)

A Period of
. onecycle
™

Load

Electri —
s | L 77

Temp

su2543

Key
N Operatior] at constant load
Bmax Maximyim temperature attained

R Atrestand de-energized
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Figure 15

Diagram for heating test

A
oo

e,

S4729

A Auxiliary spitch to set switch load
R Resistive Ipad to attain current

S Test specimen

Figure 16

Diagram-for endurance test

%
%

S
=T 21 22
o } }
L |
o
su0182
Components

A Auxiliary switch to set switch load
A; Auxiliary switch to attain "break" current
S Test specimen

Z, Resistive load to attain "break" current
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Z, Load for "make" current

The "make" test load is set by closing the auxiliary switches A and A, and adjusting Z,.

The "break" test load is set by closing the auxiliary switch A and adjusting Z; with the auxiliary switch A; open-circuited.
Throughout the electrical endurance test, the auxiliary switch A is open-circuited.

A, is initially closed and is open-circuited time-delayed after the test specimen closes, to reduce the "make" test load to the break
load. After the test, the specimen S switches off, and the auxiliary switch A1 is closed before the next operation of the test specimen.

For the test of electrical contacts, the delay time shall be 50 ms to 100 ms. For the test of electronic switches, where the phase angle
of the switchpd load voltage varies with the movement of the actuating member, the delay time is chosen in sugh a way that,
depending o the operating speed of the actuating mechanism of the test equipment, A1 is open-circuited at maximum|phase angle.

NOTE Somg simulated loads, for example 12(2) A, will require auxiliary additional switches in order to set.the'Correct foreak load.
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