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National foreword
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EN IEC 61020-1:2019 (E)

European foreword

The text of document 23J/443/CDV, future edition 3 of JEC 61020-1|, prepared by SC 23J "Switches for
appliances" of IEC/TC 23 "Electrical accessories" was submitted to the IEC-CENELEC parallel vote
and approved by CENELEC as EN IEC 61020-1:2019.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2019-11-20
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2022-02-20
document have to be withdrawn

This document supersedes EN 61020-1:2009.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

Endorsement notice

The text of the International Standard IEC 61020-1:2019 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards

indicated:
IEC 60062:2016 NOTE Harmonized as EN 60062:2016 (not modified)
IEC 60065 NOTE  Harmonized as
NOTE  Harmonized as EN 60068-3-13
IEC 60512 (series) NOTE Harmonized as EN IEC 60512 (series)
NOTE  Harmonized as EN 60664-1
IEC 60695-11-10 NOTE  Harmonized as EN 60695-11-10
NOTE  Harmonized as EN IEC 61190-1-3
ISO/IEC 17050-1 NOTE  Harmonized as EN ISO/IEC 17050-1
ISO/IEC 17050-2 NOTE Harmonized as EN ISO/IEC 17050-2
NOTE  Harmonized as EN ISO 129-11
NOTE Harmonized as EN ISO 286-1
NOTE  Harmonized as EN ISO 1101
NOTE  Harmonized as EN ISO 9001

T Under preparation. Stage at the time of publication: prEN ISO 129-1:2018.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu.

Publication Year Title EN/HD Year

IEC 60027 series Letter symbols to be used in electrical ENIEC 60027 series
technology

IEC 60050-581 - International Electrotechnical Vocabulary - Part - -

581:  Electromechanical components for
electronic equipment

EC 60068-1 2013 Environmental testing - Part 1: General and EN 60068-1 2014

guidance

EC 60068-2-1 - Environmental testing - Part 2-1: Tests - Test A: EN 60068-2-1 -
Cold

EC 60068-2-4 - Environmental testing - Part 2-2: Tests - Test B: EN 60068-2-2 -
Dry heat

EC 60068-2- - Environmental testing - Part 2-6: Tests - Test EN 60068-2-6 -

Fc: Vibration (sinusoidal)
Environmental testing - Part 2-10: Tests - TestJ EN 60068-2-10 -
and guidance: Mould growth

Basic environmental testing procedures - Part EN 60068-2-11 -
2-11: Tests - Test Ka: Salt mist

Basic environmental testing procedures - Part EN 60068-2-13 -
2-13: Tests - Test M: Low air pressure

Environmental testing - Part 2-14: Tests - Test EN 60068-2-14 -
N: Change of temperature

EC 60068-2-10

EC 60068-2-1

EC 60068-2-13

EC 60068-2-14

EC 60068-2-1

Basic environmental testing procedures - Part EN 60068-2-17 -
2-17: Tests - Test Q: Sealing

EC 60068-2-20 2008 Environmental testing - Part 2-20: Tests - Test EN 60068-2-20 2008
T: Test methods for solderability and resistance
to soldering heat of devices with leads

EC 60068-2-21 - Environmental testing - Part 2-21: Tests - Test EN 60068-2-21 -
U: Robustness of terminations and integral
mounting devices

Environmental testing - Part 2-27: Tests - Test EN 60068-2-27 -
Ea and guidance: Shock
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EC 60068-2-30 2005 Environmental testing - Part 2-30: Tests - Test EN 60068-2-30 2005
Db: Damp heat, cyclic (12 h + 12 h cycle)

EC 60068-2-3§ 2009 Environmental testing - Part 2-38: Tests - Test EN 60068-2-38 2009
Z/AD: Composite temperature/humidity cyclic
test

EC 60068-2-42 - Environmental testing - Part 2-42: Tests - Test EN 60068-2-42 -
Kc: Sulphur dioxide test for contacts and
connections

EC 60068-2-43 - Environmental testing - Part 2-43: Tests - Test EN 60068-2-43 -
Kd: Hydrogen sulphide test for contacts and
connections

EC 60068-2-45 - Basic environmental testing procedures - Part EN 60068-2-45 -
2-45: Tests - Test XA and guidance: Immersion
in cleaning solvents

EC 60068-2-49 - Basic environmental testing procedures - Part HD 323.2.46 S1 -
2-46:; Tests - Guidance to test Kd: Hydrogen
sulphide test for contacts and connections

IEC 60068-2-49 - Basic environmental testing procedures - Part - -
2-49: Tests - Guidance to test Kc: Sulphur
dioxide test for contacts and connections

EC 60068-2-58 2015 Environmental testing - Part 2-58: Tests - Test EN 60068-2-58 2015
Td: Test methods for solderability, resistance to
dissolution of metallization and to soldering
heat of surface mounting devices (SMD)

+ A1 2017 + A1 2018

EC 60068-2-61 1991 Environmental testing - Part 2-61: Test methods  EN 60068-2-61 1993
- Test Z/ABDM: Climatic sequence

EC 60068-2-6§ 1994 Environmental testing - Part 2-68: Tests - Test EN 60068-2-68 1996
L: Dust and sand

EC 60068-2-71 - Environmental testing - Part 2-77: Tests - Test EN 60068-2-77 -
77: Body strength and impact shock

EC 60068-2-7§ - Environmental testing - Part 2-78: Tests - Test EN 60068-2-78 -
Cab: Damp heat, steady state

EC 60529 - Degrees of protection provided by enclosures - -
(IP Code)

IEC 60617 - Graphical symbols for diagrams (available at: - -
http://std.iec.ch/iec60617)

EC 60721-3-3 - Classification of environmental conditions - Part EN 60721-3-3 -
3: Classification of groups of environmental
parameters and their severities - Section 3:
Stationary use at weather protected locations

EC 61058-1 2016 Switches for appliances - Part 1: General EN IEC 61058-1 2018
requirements

EC 61058-1-1 2016 Switches for appliances - Part 1-1: EN61058-1-1 2016
Requirements for mechanical switches

SO 80000-1 - Quantities and units - Part 1: General - -

4 Documents

Document Sharing Hub

Full document details: BS EN IEC 61020-1:2019


https://doi.org/10.3403/01846715U
https://doi.org/10.3403/01840172U
https://doi.org/10.3403/02896526U
https://doi.org/10.3403/02896538U
https://doi.org/10.3403/00372855U
https://doi.org/10.3403/00022063U
https://doi.org/10.3403/01744825U
https://doi.org/10.3403/00322272U
https://doi.org/10.3403/00818252U
https://doi.org/10.3403/01744837U
https://doi.org/10.3403/02524216U
https://doi.org/10.3403/00013268U
https://doi.org/10.3403/00256713U
https://doi.org/10.3403/00281835U
https://doi.org/10.3403/30294871U
https://doi.org/10.3403/30180570U
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

-2- IEC 61020-1:2019 © IEC 2019

CONTENTS
FOREWORD ...ttt et et e e et et ettt e et et et e et e et e et e e et e e e anns 6
INTRODUGCTION .ttt ettt e e e ettt et et e et e e enteent e et r e et e e et e e et e en e eneees 8
1 ST e o] o 1Y PPN 9
2 NOIMAtIVE FEIEIENCES ...oniiiii e 9
3  Terms, definitions, units and SYmMbOIS ... 11
3.1 Terms and definitioNS .. ..o 11
3.2 UNItS @nd SYMDOIS ..o e 13
4  Test and measurement ProCEAUIES ... ..o i i 14
4.1 BN Al e e 14
411 General requirements to tests and measuring procedures ...........ccccceevvennnnnn. 14
4.1.2 TOlEIANCES e 14
4.1.3 PrecoNnditionNiNg ... .. 14
414 1/ o T 1 o Y PN 14
4.2 Standard atmospheric conditions ... 14
4.3 General eXamination ... ... 15
4.3.1 Visual eXamination ... 15
4.3.2 DM BN S ONS ..t e 15
4.3.3 D1 g g Y=Y o =T LoT o I T - 10 Lo 1 oo P 16
4.3.4 VLS S it 16
4.3.5 Functional operation ... 17
4.3.6 Operating characteristics ....... ..o 17
4.3.7 CoNtaCt DOUNCE ...oe e 21
4.4 Resistance MeasuremMents ... ..o 23
4.41 Contact resistance — Millivolt level ... 23
4.4.2 Contact resistance — Specified current..........ccccooiiiiiiiiii i 26
4.4.3 Resistance from actuator to mounting bushing (surface)...........c...cooooiin. 27
4.4.4 INSUIAtION FeSISTANCE .. c.uiei 28
4.5 WithStand VOIAGE ... 29
451 Withstand voltage at standard atmospheric conditions.....................coo. 29
452 Withstand voltage at Iow air Pressure ... 30
4.6 HE At NG e e 31
4.6.1 L] o) [T o PR 31
4.6.2 1Y =84 o o PP 31
4.6.3 ReeQUITEM Nt e 31
4.6.4 Items to be specified in the detail specification .................coooiiiii . 31
4.7 DY NAMIC SErESS ittt 32
4.7.1 SO CK et 32
4.7.2 VDAt ON L. s 32
4.7.3 Contact disturbanCe. ... 33
4.8 Mechanical strength. ... 34
4.8.1 Robustness of actuator. ... 34
4.8.2 Robustness of mounting bushing ..........coooiiiiiii i, 37
4.8.3 Robustness of screw mounting ..o 37
4.8.4 Robustness of terminations ...........cooiiiiiiiii 37
4.9 Mechanical ENAUIANCE ..... ... e 38
jg; mechan!cal endurance — Standard atmospheric conditions .............. Docuiients
9. echanical endurance — Category temperature range ......................0.00

Document Sharing Hub

Full document details: BS EN IEC 61020-1:2019


http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

IEC 61020-1:2019 © |IEC 2019 -3-

4.10  Electrical @ENAUIANCE .......on i 40
4.10.1 Electrical endurance — Standard atmospheric conditions .............................L 40
4.10.2 Electrical endurance — Upper category temperature.............c.coooiiiiiinin. 42
4.10.3 Electrical endurance — Category temperature range ............ccocceevviiiiiiiinninnennn. 43
4.10.4 Electrical endurance — oW air preSSuUre ........cooiiiiii i 43
4.10.5 (oo | o3 FoF= o 1= (N I N T PP 44
4.10.6 Low level endurance test .. ... 45

3t I N © 1V Y o Y- T P 46
4.11.1 Electrical overload ...... ... 46
4.11.2 Capacitive load sWitChing ... 47

4.12  Environmental teSting ...ooieiii 48
4121 (O 1 4 F=) (T =T =To [ T=T o Lo = P 48
4.12.2 DV 1= Y- ) PP 50
4.12.3 070 Lo PP 51
4.12.4 Damp heat, steady state ... ... 53
4.12.5 Damp heat, CYCHC ..o 54
4.12.6 Rapid change of temperature.... ... 56
4.12.7 Mould growth (FreSiStanCe).......cuuiinii i 57
4.12.8 Corrosion, industrial atmosphere ... 58
4.12.9 DUSTE @NnNd SaNd ..o 62
412,10 Sal MIST oot 64
4.12.11  Contact resistance stability ..o 65

g T T Yo Lo 1= 1 o PPN 66
4.13.1 Solderability, wetting, solder bath method.................. 66
4.13.2 Solderability, wetting, soldering iron method................cooiiiiiiii i, 67
4.13.3 Solderability, dewetting........ccciiiiii 68
413.4 Resistance to soldering heat, solder bath method...................... 68
4.13.5 Resistance to soldering heat, soldering iron method ..................coooiiin. 69

A 14 Panel Sal ..o 70
4.14 1 GBNEIAL L. s 70
4.14.2 DD — PrOOf e 70
4.14.3 Splash — Proof ... 70
4.14.4 00T 0 =Y 51 o] o DU PP 71
4.14.5 SUDMEISION <. e 72

415 ENCIOSUIE SEAI ... 73
4.151 LT o= = | P 73
4.15.2 Watertight immersion ... ... 73
4.15.3 Resilient or hermetic seal ... ... 74

4.16  Fluid resistance — Immersion in cleaning solvents (marking) ..........ccc.ccovveieineennnen. 74
4.16.1 L] o) [T o PR 74
4.16.2 1Y TN 4 o Yo [ PP 74
4.16.3 R QUITEM Nt ... e e 75
4.16.4 Items to be specified in the detail specification .................coooiiiii . 75

A AT FIre NazZard ..o e 75

418  CAPACITANCE .. . it 75
4.18.1 (0] o) [T o1 SRR 75
4.18.2 1Y =84 o o PP 75
4.18.3 ReeQUITEM BNt .. e 75
4.18.4 Items to be specified in the detail specification .................c.cooo . Docu.ments

Document Sharing Hub

Full document details: BS EN IEC 61020-1:2019


http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

-4 - IEC 61020-1:2019 © IEC 2019

419 HIUMINATION .t 76
4.19.1 CRromMatiCity ... 76
4.19.2 TrANSMITEANCY L.t 76
4.19.3 Temperature of illuminated surface...........c.ccooiiiiiiii e 77

4.20 Soldering for surface mounting SWitChes ....... ..o 77
4.20.1 Solderability, solder bath method (surface mounting switches) ...................... 77
4.20.2 Solderability, reflow method (surface mounting switches) ...................coo. 78
4.20.3 Solderability, soldering iron method (surface mounting switches)................... 79
4.20.4 Resistance to soldering heat, solder bath method (surface mounting

SWITCINES ) i 80
4.20.5 Resistance to soldering heat, reflow method (surface mounting switches) ..... 80
4.20.6 Resistance to soldering heat, soldering iron method (surface mounting

E 0 (o] =Y PR 81

4.21  Mechanical strength (surface mounting switches) ..............coooiiiiiii i 82
4.211 Substrate bending (surface mounting switches) ... 82
4.21.2 Pull-off and push-off (surface mounting switches)..............c..coooiiiiinn. 82
4.21.3 Shear (surface mounting switches) ... ... 83
4.21.4 Body strength (surface mounting switches)..............cooiiiiii i 84

5 Preferred Values ... e 84
5.1 (CT=T o T=Y = | PPN 84
5.2 Clearance and creepage diStanCes ........ocouiiiiiiiiiiiie e 84

6 =T o QT o N 85
6.1 Markings on SWItCh DOAY . ... 85
6.2 Markings 0N PaCKaGING ....uieiii e 85

BB O g AP Y e e 86

Figure 1 — Measuring direction of operating force and torque............c..coooiiiiiiiiiiie e, 18

Figure 2 — Example of measuring points specified in detail specifications ............................. 20

Figure 3 — Contact bounce test CirCUIt....... ..o 22

Figure 4 — Typical trace of contact bOUNCE..........cooniiniiiii e, 22

Figure 5 — Low voltage and current method (by DC) ......cooiiiiiiiiiii e, 25

Figure 6 — Low voltage and current method (by AC)......oouiiiii e 25

Figure 7 — Specified current method (by DC) ....couiiiiiiii e 27

Figure 8 — Specified current method (BY AC) ... 27

Figure 9 — Application of forces and torques for 4.8.1 ... 36

Figure 10 — Composition Of ONE CYCIE ... 56

Figure 11 — Composition of cycle of test procedure............ooiiiiiiii 63

Figure 12 — Submersion seal ENCIOSUIE .........iuiiiiii e 73

Table 1 — Torque values for MouNting SCrEWS ... 37

Table 2 — ClimatiC SEQUENCE . ... e e 49

Table 3 —RemMain CYCIES .......oiiiiiii i 49

Table 4 — Concentration of HoS ... 59

Table 5 — TesttemMPErature ... e 59

Table 6 — TeSt AUratioN .. ... e 59

Table 7 — Concentration of SOg ... Documents

Document Sharing Hub

Full document details: BS EN IEC 61020-1:2019


http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

IEC 61020-1:2019 © |IEC 2019 -5-

Table 8 — TesSttemMPErature ... ... e e e e 61

Table 9 — Test AUration ... e 61

Table 10 — Solderability, bath method: Test severities (duration and temperature)................ 67
Documents

Document Sharing Hub

Full document details: BS EN IEC 61020-1:2019


http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

-6 - IEC 61020-1:2019 © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL SWITCHES
FOR USE IN ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 1: Generic specification

FOREWORD

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 dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard |[EC 61020-1 has been prepared by subcommittee 23J: Switches for
appliances, of IEC technical committee 23: Electrical accessories.

This third edition cancels and replaces the second edition published in 2009.

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

a) In accordance with the ISO/IEC Directives, Part 2:2016, Clause 2 General has been
replaced by two new clauses: Clause 2 Normative references and Clause 3 Terms,
definitions, units and symbols.

2.4 Preferred values and 2.5 Marking have been moved to Clauses 5 and 6. In addition, 6.2
Markings on packaging has been added.

b) Clause 3 Quality assurance procedures and Annex A have been deleted.
c) 4.3.6.3 Returning force has been added.
d) 4.3.6.4 Travel (movement of the actuator) has been added.

e) 4.12 Environmental testing: Documents
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4.12.1.3 and 4.12.1.5 have been renumbered 4.12.2 and 4.12.3, respectively. 4.12.1.4 and
4.12.1.7 have been integrated in 4.12.5. 4.12.10 Salt mist has been added.

f) Following publication of IEC 61058-1-1:2016, some cross-references to |JEC 61058-1| have
been updated.

g) The following items have been updated with respect to the second edition.
— Tables and figures:

Tables 1 and 3 have been deleted, Table 4 has been renumbered to Table 10. New
Tables 2, 3, 4, 5, 6, 7, 8 and 9 have been added.

Figure 1 has been renumbered to Figure 3, Figure 2 renumbered to Figure 4, Figure 3
renumbered to Figure 9 and Figure 4 renumbered to Figure 12. Added new Figures 1, 2,
5,6,7, 8,10 and 11 have been added.

— Specific words and common names have been unified.

The text of this International Standard is based on the following documents:

CDhV Report on voting
23J/443/CDV 23J/448/RVC

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

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

A list of all parts in the IEC 61020 series, published under the general title Electromechanical
switches for use in electrical and electronic equipment, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This document covers the general requirements and test methods for electromechanical
switches with optional quality assurance procedures. It provides the general requirements and
test methods for use in any detail specifications for pushbutton switches, rotary switches,
sensitive switches, toggle switches, and other electromechanical switches.

Where it is intended that an electromechanical switch comply with requirements related to
safety, the specific safety requirements will be specified in |JEC 61058-1.
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ELECTROMECHANICAL SWITCHES
FOR USE IN ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 1: Generic specification

1 Scope

This part of IEC 61020 specifies the terminology, symbols, test methods and other necessary
information to provide consistency in detail specifications for electromechanical switches.

This document relates to electromechanical switches intended for use in electrical and
electronic appliances. Switches covered by this document:

a) are devices which open, close, or change the connection of a circuit by the mechanical
motion of conducting parts (contacts);

b) have a maximum rated voltage of 480 V;

c¢) have a maximum rated current of 63 A.

This document does not include keyboards and keypads which are intended for use in

information-handling systems. Electromechanical key switches can be included under the scope
of this document.

Switch families will be described in any detail specifications that reference this document.

This document is a performance standard intended to describe evaluation methods to better
clarify the capabilities of a switch.

NOTE 1 Safety requirements for switches for household and similar fixed electrical installations are given in
IEC 60669 (all parts).

NOTE 2 Safety requirements for appliance switches are given in IEC 61058 (all parts).
2 Normative references

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

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-581, International Electrotechnical Vocabulary — Part 581: Electromechanical
components for electronic equipment

IEC 60068-1:2013, Environmental testing — Part 1: General and guidance

EC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold
EC 60068-2-2, Environmental testing — Part 2-2: Tests — Test B: Dry Heat

EC 60068-2-49, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-10, Environmental testing — Part 2-10: Tests — Test J and guidancs: MDBQHmentS
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IEC 60068-2-11, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist

IEC 60068-2-13, Environmental testing — Part 2-13: Tests — Test M: Low air pressure

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

IEC 60068-2-17, Environmental testing — Part 2-17: Tests — Test Q: Sealing

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21, Environmental testing — Part 2-21: Tests — Test U: Robustness of terminations
and integral mounting devices

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

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

IEC 60068-2-38:2009, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite
temperature/humidity cyclic test

IEC 60068-2-49, Environmental testing — Part 2-42: Tests — Test Kc: Sulphur dioxide test for
contacts and connections

IEC 60068-2-43, Environmental testing — Part 2-43: Tests — Test Kd: Hydrogen sulphide test
for contacts and connections

IEC 60068-2-45, Environmental testing — Part 2-45: Tests — Test XA and guidance: Immersion
in cleaning solvents

IEC 60068-2-46, Basic environmental testing procedures — Part 2-46: Tests — Guidance to
test Kd: Hydrogen sulphide test for contacts and connections

IEC 60068-2-49, Basic environmental testing procedures — Part 2-49: Tests — Guidance to
Test Kc: Sulphur dioxide test for contacts and connections

IEC 60068-2-58:2015, Environmental testing Part 2-58: Tests, Tests Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface mounting
devices (SMD)

IEC 60068-2-58:2015/AMD1:2017

IEC 60068-2-61:1991|, Environmental testing — Part 2-61: Test methods; Test Z/ABDM: Climatic
sequence

IEC 60068-2-68:1994, Environmental testing — Part 2-68: Tests — Test L: Dust and sand

IEC 60068-2-77, Environmental testing — Part 2-77: Tests — Test 77: Body strength and impact
shock

IEC 60068-2-78, Environmental testing — Part 2-78: Tests, Test Cab: Damp heat, steady state
EC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60617, Graphical symbols for diagrams (available at: http://std.iec.ch/i9060617Documents
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EC 60721-3-3, Classification of environmental conditions — Part 3-3: Classification of groups
of environmental parameters and their severities — Stationary use at weatherprotected locations

IEC 61058-1:2016, Switches for appliances — Part 1: General requirements
IEC 61058-1-1:2016, Switches for appliances — Part 1-1: Requirements for mechanical switches

SO 80000-1, Quantities and units — Part 1: General

3 Terms, definitions, units and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-581 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

Note 1 to entry: Terminology peculiar to a particular switch subfamily is defined in the applicable detail specification.
Terminology peculiar to a group of structurally similar switches is defined in the detail specification.

Note 2 to entry: The following terminology is common to all electromechanical switches. Where the definition is
compatible with an established IEC 60050 definition, the IEC 60050 reference for the related definition is given as
source information.

3.1.1
category temperature range
range of ambient temperature for which the switch has been designed to operate continuously

3.1.2
clearance
shortest distance in air between two conductive parts

3.1.3

contact bounce

intermittent and random opening of closed contacts and closing of open contacts which may
occur after contact transfer and which is caused by the switch mechanism

3.1.4

contact bounce time

time period measured from the moment of first closure of two mating contacts or first opening
of two closed contacts to the moment when all contact bounce ceases

3.1.5

contact disturbance

intermittent and random closing of open contacts and/or opening of closed contacts caused
by external influences such as shock and vibration

3.1.6
creepage distance
shortest distance along the surface of the insulation material between two conductive parts

[SOURCE: IEC 60050-151:2001, 151-15-50, modified — “a solid insulating materiamékﬁeﬁents

replaced by “the insulation material”.]
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3.1.7

detail specification

declarations of switch parameters including ratings, test conditions and performance criteria,
agreed upon by the manufacturer and/or all interested parties

3.1.8
duty cycle
ratio of conducting (ON) time to the total time for one cycle

EXAMPLE 30 % ON.

3.1.9
electrical load
element connected to a circuit to pass a certain current through a specimen switch

Note 1 to entry: Resistor, coil and capacitor are examples of elements.

3.1.10

electromechanical switch

switch which opens, closes, or changes the connection of an electrical circuit by the mechanical
motion of conducting parts (contacts)

3.1.11

latch

latching mechanism for holding the button at the position when the operating button of a switch
is pushed down

3.1.12

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

3.1.13
lower category temperature
minimum ambient temperature for which a switch has been designed to operate continuously

3.1.14

mounting bushing

component of a switch by which the switch is mounted on an equipment and which also serves
as a bearing

3.1.15

operating cycle

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

[SOURCE: IEC 60050-441:2000, 441-16-02]

3.1.16
operation
movement of a contact from a position to an adjacent position

3.1.17

operation test

test in which a switch is operated with the electric load connected under the simulated state of
actual use
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3.1.18

pole

<of a switch> part associated exclusively with one, electrically separated, conducting path of
the switch

Note 1 to entry: Those parts that provide a means for mounting and operating all poles together are excluded from
the definition of a pole.

Note 2 to entry: A switch is called "single-pole" if it has only one pole. If it has more than one pole, it may be called
"multi-pole" (two-pole, three-pole, etc.) provided that the poles are coupled in such a manner as to operate together.

3.1.19

push-button switch

switch where the actuating member is a button which has to be pushed in order to achieve a
change in contact state

3.1.20
rated current
current assigned by the manufacturer for a specified operating condition

3.1.21
rated voltage
voltage assigned by the manufacturer for a specified operating condition

3.1.22

returning force

force possessed by the automatic returning mechanism which returns the actuator to the
position before operation when the operating force is removed

3.1.23

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

3.1.24

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.

3.1.25

slide switch

switch, the actuating member of which is a button which has to be displaced laterally in order
to achieve a change in contact state

3.1.26

surface mounting switch

small-sized switch which is suitable for surface mounting on the printed wiring board, consisting
of terminals and framing parts

3.1.27
upper category temperature
maximum ambient temperature for which a switch has been designed to operate continuously

3.2 Units and symbols
Units, graphical symbols, and letter symbols shall be, whenever possible, in accordance with
SO 80000-1, IEC 60617 and IEC 60027 (all parts), respectively.
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Graphical symbols and letter symbols peculiar to a particular switch subfamily shall be defined
in the applicable detail specification. Graphical symbols and letter symbols peculiar to a group
of structurally similar switches shall be defined in the detail specification. When additional units
or symbols are required, they shall be derived in accordance with the principles of the
documents listed above whenever possible.

4 Test and measurement procedures

41 General
4.1.1 General requirements to tests and measuring procedures

Any detail specification shall contain tables showing the tests to be conducted, the
measurements to be made before and after each test or group of tests, and the sequence in
which they shall be carried out. The measuring conditions shall be the same for initial and final
measurements. When tests are performed in a sequence, the final measurements of one test
may be taken as the initial measurements for the succeeding test.

If national specifications within any quality assessment system include test methods other than
those specified in the above documents, the test methods shall be fully described.

Not all the test methods specified in this document are applicable to all types of switches.
The detail specification shall specify the test methods which are applicable for that type of
switch.

When necessary, additional test methods and/or details of the test methods shall be specified
by the detail specification.

Unless otherwise specified by the detail specification, the test sequence shall be as specified
in this document.

4.1.2 Tolerances

Unless otherwise specified, the actual value of the parameters, for example test voltage, test
current, test force or test torque, shall be within 5 % of the specified values of the switch.

41.3 Preconditioning

Unless specified by the test methods, the switches shall not be subjected to any special
preparations, such as cleaning, prior to or during the tests.

41.4 Mounting

When mounting is specified by the test methods, the switch shall be rigidly mounted by its
normal mounting means and connected as specified in the detail specification. The methods
of mounting and the materials used for mounting shall not adversely affect the electrical or
mechanical performance of the switch.

4.2 Standard atmospheric conditions

The standard atmospheric conditions shall be in accordance with Clause 4 of
IEC 60068- 1:2013.
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4.3 General examination

4.3.1 Visual examination

4.3.1.1 Method

The visual examination shall be carried out by one of the following methods:

a) with the naked eye (normal strength of vision, normal colour perception, at the most
favourable viewing distance and with suitable illumination);

b) with magnifiers, if specified.

For the purpose of this document, special methods, for example using polarized light (for
observing internal tensions in materials) or other indicators (for observing internal material
cracks or pores), are not permitted unless explicitly required by the detail specification.

4.3.1.2 Features
The following features shall be examined without magnification:

a) markings according to Clause 6;
b) general appearance;

c) workmanship.
4.3.1.3 Requirement

The markings shall be correct and legible. The switch shall be manufactured in a careful and
workmanlike manner.

4.3.1.4 Items to be specified in the detail specification
When this test is required by the detail specification, the following details shall be specified:

a) details to be examined;

b) features to be checked;

c) acceptability;

d) power of magnifier, if specified

e) any deviation from the standard test methods.
4.3.2 Dimensions
4.3.2.1 Method

The examination of dimensions shall be carried out with appropriate measuring equipment, for
example:

a) with a vernier calliper, a micrometer and a dial gauge;
b) with a measuring projector with a suitable linear magnification;

c) with a measuring microscope.
The following details shall apply.

1) The specified outline dimensions, detailed dimensions, clearances and creepage distances
shall be measured according to Annex A of IEC 61058-1:2016.

2) The accuracy and resolution of the measuring equipment (micrometers, callipers, visual
comparators, etc.) shall be commensurate with the dimensions being measured.
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4.3.2.2 Requirement

The dimensions shall be within the limits specified by the detail specification.

4.3.2.3 Items to be specified in the detail specification
When this test is required by the detail specification, the following details shall be specified:

features to be checked;

T Q

gauging details, if applicable;

o O

)
)
) type and power of measuring equipment;
) acceptability;

)

[

any deviation from the standard test methods.
4.3.3 Dimensions, gauging
4.3.3.1 Method

The dimensions specified by the detail specifications as being suitable for gauging shall be
checked using the gauges or gauge dimensions specified by the detail specification.

4.3.3.2 Requirement

The switch shall comply with the specified gauging.

4.3.3.3 Items to be specified in the detail specification
When this test is required by the detail specification, the following details shall be specified:

a) features to be checked;

[}

gauging details, if applicable;

o o

)
)
) type and power of measuring equipment;
) acceptability;

)

D

any deviation from the standard test methods.
4.3.4 Mass
4.3.4.1 Method

The checking of mass should be carried out with appropriate measuring equipment, for
example, with a balance.

The following details shall apply.

a) The accuracy and resolution of the measuring equipment shall be commensurate with the
mass being measured.

b) The measurement shall include all removable parts (mounting hardware, etc.) specified by
the detail specification.

4.3.4.2 Requirement

The mass shall be within the limits specified by the detail specification.

4.3.4.3 Items to be specified in the detail specification

When this test is required by the detail specification, the following details shall be specified:

a) features to be checked; Documents
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b) gauging details, if applicable;

c) type and power of measuring equipment;

d) acceptability;

e) any deviation from the standard test methods.

4.3.5 Functional operation
4.3.5.1 Objective

The objective of the examination is the assessment of the proper functioning of all switching
operations.

4.3.5.2 Method

For logic switches, each switching circuit shall be connected to a monitoring circuit which has
a maximum current of 150 mA, and provides an indication of current flow. With the exception
of logic switches, the test facility may use the contact resistance test to check the switching
circuit.

The correct functioning of all mechanical detents, latching, locking, interlocking, and self-
return mechanisms shall be checked.

The correct functioning of all electrical non-switching operations, such as lamp circuits or
solenoids, shall be checked at their rated voltage and/or rated current.

4.3.5.3 Requirement

The functional operation of the switch, including the sequence of contact operations, shall
comply with the requirements specified by the detail specification.

4.3.6 Operating characteristics
4.3.6.1 Operating force
4.3.6.1.1 Object

The objective of this test is to measure the force to move the actuating part of a switch from
any one position to the next.

4.3.6.1.2 Preparation of specimens

The specimens shall be prepared as specified by the detail specification.

The specimens shall be rigidly mounted on a metal plate using the fixing devices specified in
the detail specification. The metal plate shall be strong enough to withstand the forces applied.
The length and width of the metal plate shall be such that the contour of the specimen is
exceeded.

4.3.6.1.3 Method

The force shall be applied to the actuating part in the direction and at the point specified in
the detail specification (see Figure 1). Unless otherwise specified, the force shall be applied
until the actuating part has travelled from a first stable equilibrium position to its next stable
equilibrium position or a stop, and the switch has operated electrically or the specified contact
resistance is achieved. The maximum force necessary to move the actuating part to the next
stable position or stop shall be measured and recorded. In the case of a switch in which the
actuator does not take up a second stable equilibrium position (momentary position), the force
required to move the actuator to the operating position shall be measured and recorded.
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If appropriate, the measurements of operating force shall be carried out in both directions. In
each direction, the number of measurements shall be as specified in the detail specification.

The methods for measuring other mechanical operating characteristics shall be specified by
the detail specification. The methods for measuring other operating characteristics such as
temperature, air pressure, etc. shall be specified by the detail specification.

Torque gauge

I
)
( Al
)
IEC IEC
a) Rotary b) Lever (toggle)

.f )

u lP u 1 ' I—
IEC IEC IEC
c) Slide d) Rocker e) Push buttom

Figure 1 — Measuring direction of operating force and torque

4.3.6.1.4 Requirement

All measured values shall be within the limits specified in the detail specification.

4.3.6.1.5 Items to be specified in the detail specification

When this test is required by the detail specification, the following details shall be given:

[

preparation of specimen;

O

number of measurements;

o O

)

)

) point and direction of force application;

) rate of increase of force or operating speed;
)

permissible minimum and maximum values of force;

)

) kind of measuring system;
g) shape of the actuating tip of the system;
h) temperature other than normal ambient, if appropriate;

i) any deviation from the standard test methods.
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4.3.6.2 Operating torque
4.3.6.2.1 Object

The objective of this test is to measure the maximum torque to move the actuating part of a
switch from one stable position to the next position where the switch has operated electrically.

4.3.6.2.2 Preparation of specimens

The specimen shall be prepared as specified by the detail specification.

The specimen shall be rigidly mounted on a metal plate using the fixing devices specified in
the detail specification. The metal plate shall be strong enough to withstand the torque applied.
The length and width of the metal plate shall be such that the contour of the specimen is
exceeded.

4.3.6.2.3 Method

The torque shall be applied to the operating spindle in the direction specified (see Figure 1 a)).
Unless otherwise specified, the torque shall be applied until the actuating part has travelled
from a first stable equilibrium position to its next stable equilibrium position or a stop, and the
switch has operated electrically or the specified contact resistance is achieved. The maximum
torque necessary to move the actuating part to the next stable position or stop shall be
measured and recorded. In the case of a switch in which the actuator does not take up a
second stable equilibrium position (momentary position), the torque required to rotate or pivot
the actuator to the next operating position shall be measured and recorded.

If appropriate, the measurements of operating torque shall be carried out in both directions.
In each direction, the number of measurements shall be as specified in the detail specification.

The methods for measuring other mechanical operating characteristics shall be specified by
the detail specification. The methods for measuring other operating characteristics such as
temperature, air pressure, etc. shall be specified by the detail specification.

4.3.6.2.4 Requirement

All measured values shall be within the limits specified in the detail specification.

4.3.6.2.5 Items to be specified in the detail specification

When this test is required by the detail specification, the following details shall be given:

D

preparation of specimen;

O

number of measurements;

o O

)

)

) direction of operation;

) rate of increase of torque or rotary speed;
)

]

minimum and maximum values of torque permissible;

—h

) kind of measuring system;

g) shape of the actuating tip of the system;

h) temperature other than normal ambient, if appropriate;
i) any deviation from the standard test methods.
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4.3.6.3 Returning force
4.3.6.3.1 Object

The objective of this test is to measure the returning force by which the operating part of
automatic returning switch returns to the rest position.

4.3.6.3.2 Method

A specimen shall be mounted on a metal plate in normal condition of use.

Unless otherwise specified in detail specifications, the metal plate of push-button or rocker
switch shall be set in a horizontal position (see Figure 1 d) and e)).

Switches other than push-button or rocker actuation shall be mounted on the mounting plate
in vertical position (see Figure 1 b) and c)).

The test, whether it is conducted with or without a knob or the like, shall be based on the detail
specifications.

The test shall be conducted as follows.
a) Unless otherwise specified in detail specifications, the operating force is applied to the
normal operating portion of the specimen and it is operated until its operating limit.

b) In the process of releasing the operating force gradually and getting the operating parts
from the operating limit back to the original position, the following measurement and/or
check in 1) and 2), respectively, shall be made (see Figure 2).

1) The returning force which gets the operating portion from the limit to the original position
is measured at a point specified in detail specifications.

2) It is checked if the operating portion has returned to the original stop position correctly.

3 SA S A
o (o] o
[T [T [T
Stroke Stroke Stroke
IEC IEC IEC
Without initial force With initial force
Without tactile feedback With tactile feedback

(without click feeling)

e Measuring point

Figure 2 — Example of measuring points specified in detail specifications

4.3.6.3.3 Items to be specified in detail specification

The following items shall be specified in the detail specification:
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Document Sharing Hub

a) orientation of mounting (if specified);

Full document details: BS EN IEC 61020-1:2019


http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019
http://www.avadocuments.com/doc/bs-en-iec-61020-1-2019

IEC 61020-1:2019 © |IEC 2019 -21-

b) with or without knob, etc.;

c) position and direction of applying force (if specified);
d) measuring point of a returning force;

e) any deviation from the standard test methods.
4.3.6.4 Travel (movement of the actuator)

4.3.6.41  Object

The objective of this test is to measure the travel from original position to the operating limit
position.

4.3.6.4.2 Method

A specimen shall be mounted in normal condition of use and the travel shall be measured by
the methods of a) or b).

a) For switches whose travel is expressed as an angle: moving the operating part gradually,
the angle is measured between the specified stop positions in the detail specifications.

b) For switches whose operating range is expressed as a distance: moving the operating part
gradually, the distance is measured between the specified stop positions in the detail
specifications.

4.3.6.4.3 Items to be specified in detail specification

The following items shall be specified in the detail specification:

QO

test method 4.3.6.4.2 a) or b);

T

type of travel,;

o O

)

)

) measuring point (if specified);

) number of times of measurement (if specified);
)

D

any deviation from the standard test methods.
4.3.7 Contact bounce
4.3.71 Object

The objective of the measurement is to determine the duration of the intermittent and random
opening of closed contacts and closing of open contacts which may occur after contact transfer
and is caused by the switch mechanism. Electronic logic circuits may produce spurious data
due to the kinetic behaviour of the switching contacts.

4.3.7.2 Method

The switch shall be mounted in accordance with 4.1.4.

The test circuit shown in Figure 3, or an equivalent, shall be used for detecting contact bounce.
The values for the DC test voltage and test current shall be specified in the detail specification,
but shall not exceed an open circuit voltage of 10 V DC and a test current of 100 mA.

The detection and display means (oscilloscope or equivalent) utilized in the circuit shall have
a band width of 1 MHz or greater, a minimum time base accuracy of +5 %, and shall be capable
of showing the quiescent contact state prior to contact transfer unless otherwise specified.

The switch shall be actuated at a constant velocity at the rate specified in the detail
specification. When the contact bounce is affected by the actuation force and/or actuation
characteristic, the limits of the force and the actuation characteristic shall be specified in the

detail specification. Documents
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The duration of the contact bounce shall be the maximum measurement occurring in five
consecutive measurements of contact closure and of contact opening. For the purpose of this
test, the contacts shall be open when the voltage drop across the contacts is at least 90 % of
the open circuit voltage. The contacts shall be closed when the voltage drop across the
contacts is no greater than 10 % of the open circuit voltage. When the contacts are closed,
the voltage variations within the 10 % limit are due to variations in the dynamic contact
resistance. Contact bounce is the time duration measured from the moment of first closure (or
opening) to the moment when the contacts remain closed (or opened). The values for the
resistor and the input impedance of the detection and display means shall be specified in the
detail specification. See Figures 3 and 4.

Power
source .
p— Spec_ltmhen Detection and
swite \, display means
IEC
Figure 3 — Contact bounce test circuit
Effect of dynamic
contact resistance
Contact Contact
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10% =———+4+4++4+|-14+4+ ——_tt bttt —— 10%
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Switch closure Switch opening IEC

Figure 4 — Typical trace of contact bounce

4.3.7.3 Requirement

The duration of the contact bounce shall be within the limits specified by the detail specification.

4.3.7.4 Items to be specified in the detail specification
When this test is required by the detail specification, the following details shall be given:

a) preparation of specimen;
b) speed of operation;
c) point and direction of force application;
d) test voltage and current;
e) any deviation from the standard test methods.
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4.4 Resistance measurements
4.4.1 Contact resistance — Millivolt level
4411 Object

The objective of the measurement is the determination of the total electrical resistance of the
conducting switching circuits, including the switch terminations, at a voltage which has no
electrical effect on the contact material.

4.4.1.2 Method
The measurement shall be performed as follows.

a) Measurements may be carried out with alternating current or preferably, direct current. For
AC measurements, the frequency shall not exceed 2 kHz, see Figure 6 for the test circuit.
For DC measurements, see Figure 5 for the test circuit.

b) The accuracy of the measuring apparatus shall be such that the total error does not exceed
1 %.

c) The contact resistance shall be derived normally from the voltage drop measured between
the zones intended for connection of the wiring to the contacts at the points specified in the
detail specification.

d) The contact shall not be operated while the measuring voltage is applied. During the
measurement, avoid exerting abnormal pressure on the contacts under test and avoid
movement of the test cables.

e) Where the connection points specified in the detail specification are not directly accessible,
the resistance of the cable or wire used shall be subtracted from the measured value. The
corrected value shall be recorded.

f) The contacts to be measured shall be chosen in accordance with the detail specification.

g) Test current and voltage: In order to prevent the breakdown of insulating films on the
contacts, the open circuit voltage of the measuring circuit shall not exceed 20 mV DC or AC
peak. The test current shall not exceed 100 mA, AC or DC.

h) One measuring cycle shall be performed on each switching circuit, where one measuring
cycle for DC consists of

— application of the voltage,

— measurement with current flowing in one direction,

— measurement with current flowing in the opposite direction, and
— disconnection of the voltage source;

and one measuring cycle for AC consists of

— application of the voltage,

— making the measurement, and

— disconnection of the voltage source.

Unless otherwise specified, the made contact(s) should not be disturbed between the end
of the preceding test and the application of the voltage in this test.

i)  When contact resistance is dependent upon the operating force, the contact resistance shall
be measured at the operating force specified by the detail specification.

4.41.3 Requirement

The contact resistance shall be within the limits specified by the detail specification.

The contact resistance measurement with DC shall be the average of the two readings obtained
with forward and reverse current.
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