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PREFACE

This is the harmonized CSA Group and UL standard for Switches for Appliances — Part 1-2: Requirements
for Electronic Switches. It is the first edition of CAN/CSA-C22.2 No. 61058-1-2, and the first edition of UL
61058-1-2.

This harmonized standard is based on IEC Publication 61058-1-2: first edition Switches for Appliances —
Part 1-2: Requirements for Electronic Switches issued May 2016. IEC 61058-1-2 is copyrighted by the
IEC.

This harmonized standard was prepared by CSA Group and Underwriters Laboratories Ing. |(UL). The
efforts arld support of the International Harmonization Committee on Switches for Appliances are
gratefully pcknowledged.

This stanglard is considered suitable for use for conformity assessment within the Stated scope of the
standard.

This standlard was reviewed by the CSA Integrated Committee on Wiring-Devices, under the jurisdiction
of the C§A Technical Committee on Wiring Products and the CSA Strategic Steering Conmittee on
Requiremgnts for Electrical Safety, and has been formally approved by)the CSA Technical Cofnmittee.

This standlard has been approved as a National Standard of Cadada by the Standards Council pf Canada
(SCC).

This stanglard has been approved by the American National Standards Institute (ANSI) as an|American
National $tandard.

Applicatipn of Standard

Where reference is made to a specific number of samples to be tested, the specified numbgr is to be
considerepd a minimum quantity.

Note: Although the intended pfimary application of this standard is stated in its scope, it is importantto note that
it remains the responsibility’ of the users of the standard to judge its suitability for their particular pyrpose.

This CANJCSA-C22.2 No..61058-1-2, Standard for Switches for Appliances — Part 1-2: Requir¢gments for
Electronig Switches, is to-be used in conjunction with the Third edition of CAN/CSA-C22.2 No| 61058-1.
The requifements for electronic switches are contained in this Part 1-2 and CAN/CSA-C22.2 No| 61058-1.
Requirements of this Part 1-2, where stated, amend the requirements of CAN/CSA-C22.2 No| 61058-1.
Where a particular'subclause of CAN/CSA-C22.2 No. 61058-1 is not mentioned in CAN/CSA-{C22.2 No.
61058-1-4, the CAN/CSA-C22.2 No. 61058-1 subclause applies.

This UL 61058-1-2, Standard for Switches for Appliances — Part 1-2: Requirements for Electronic
Switches, is to be used in conjunction with the Fifth edition of UL 61058-1. The requirements for electronic
switches are contained in this Part 1-2 and UL 61058-1. Requirements of this Part 1-2, where stated,
amend the requirements of UL 61058-1. Where a particular subclause of UL 61058-1 is not mentioned in
UL 61058-1-2, the UL 61058-1 subclause applies.
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Level of Harmonization
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.

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 present
differ.

Reasons [for Differences From IEC

National differences from the IEC are being added in order to address safety ‘and regulatory
present inf the US and Canada.

Interpretations

The interpretation by the standards development organization of @n identical or equivalent s

ation may

situations

andard is

based on|the literal text to determine compliance with the stahdard in accordance with the procedural

rules of the standards development organization. If more thanjene interpretation of the literal tex{
identified,| a revision is to be proposed as soon as passible to each of the standards de
organizatipns to more accurately reflect the intent.

IEC Copyright

For CSA |Group, the text, figures, and tables<of International Electrotechnical Commission H
61058-1-4, Switches for Appliances — Part-1-2: Requirements for Electronic Switches, copyright
used in this standard with the consent-of the International Electrotechnical Commission.
Foreword|is not a part of the requirements of this standard but is included for information purp

For UL, the text, figures and tables of IEC publication 61058-1-2, Switches for Appliances
Requiremgnts for ElectroniciSwitches, copyright 2016 are used in this standard with the cong
IEC and the American National Standards Institute (ANSI). The IEC copyrighted material
reproducdgd with permission from ANSI. ANSI should be contacted regarding the reproducti
portion offthe IEC material. The IEC Foreword is not a part of the requirements of this stand
included for information purposes only. Copies of IEC Publication 61058-1-2 may be purch
ANSI, 25 West438rd Street, 4th Floor, New York, New York, 10036, (212) 642-4900.

has been
elopment

ublication
2016, are
The IEC
bses only.

Part 1-2:
ent of the
has been
on of any
ard but is
hsed from
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NATIONAL DIFFERENCES

In the CSA Group and UL publications of this standard, National Differences from the text of International
Electrotechnical Commission (IEC) Publication 61058-1-2, Switches for Appliances — Part 1-2:
Requirements for Electronic Switches, 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 - These are National Differences based on the national regulatory requirements.

D1 - Thepe are National Differences which are based on basic safety principles @nd requjrements,
eliminatiop of which would compromise safety for consumers and users of products,

D2 - Thepe are National Differences from IEC requirements based on existing-safety practices. These
requiremgnts reflect national safety practices, where empirical substantigtion (for the IEC gr national
requiremgnt) is not available or the text has not been included in the IEC standard.

DC — Thgse are National Differences based on the component standards and will not be ddleted until
a particulgr component standard is harmonized with the IEC cofmponent standard.

DE - Thepe are National Differences based on editorial comments or corrections.
Each natipnal difference contains a description of what the national difference entails. Typically pne of the

following yvords is used to explain how the text of {he national difference is to be applied to thelbase IEC
text:

Addition / Add - An addition entails"adding a complete new numbered clause, subclalise,
taple, figure, or annex. Addition isonot meant to include adding select words to the basg IEC
text.

odification / Modify --A modification is an altering of the existing base IEC text such as the
adldition, replacement-or deletion of certain words or the replacement of an entire clausge,
sybclause, table,figure, or annex of the base IEC text.

Durletion / Delete - A deletion entails complete deletion of an entire numbered clause,
syibclausetable, figure, or annex without any replacement text.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES — PART 1-2: REQUIREMENTS FOR ELECTRONIC SWITCHES

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
Internationa

Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guid

referred to gs “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commiittd

in the subje:

bt dealt with may participate in this preparatory work. International, governmental and nongovernmental g

liaising with] the IEC also participate in this preparation. IEC collaborates closely with the International Orgd

Standardiza

2) The form
opinion on t

fion (ISO) in accordance with conditions determined by agreement between the two organizations.

b| decisions or agreements of IEC on technical matters express, as nearly as possible, an international g
e relevant subjects since each technical committee has representation from all\interested IEC National C

3) IEC Publications have the form of recommendations for international use and aré.accepted by IEC National Comm

sense. Whil
held respon

b all reasonable efforts are made to ensure that the technical content'of IEC Publications is accurate, IE|
ible for the way in which they are used or for any misinterpretation by any end user.

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

5) IEC itself

Hoes not provide any attestation of conformity 4ndependent certification bodies provide conformity assessn

and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by

certification

6) All users

bodies.

should ensure that they have thelatest edition of this publication.

7) No liability shall attach to IEC or its_directors, employees, servants or agents including individual experts and mq
technical committees and IEC National Committees for any personal injury, property damage or other damage o

whatsoever,

whether direct or(indirect, or for costs (including legal fees) and expenses arising out of the publicatio

reliance upop, this IEC Publication or any other IEC Publications.

8) Attention

s drawn, to_the Normative references cited in this publication. Use of the referenced publications is indispen

correct application of this publication.

C publishes
bs (hereafter
e interested
rganizations
nization for

onsensus of
pbmmittees.
ttees in that

C cannot be

rently to the
ion and the

ent services

independent

mbers of its
any nature
h, use of, or

sable for the

9) Attention is drawn to the possibility that some of the elements of this TEC Publication may be the subject of patent rights. IEC

shall not be

held responsible for identifying any or all such patent rights.

International Standard IEC 61058-1-2 has been prepared by subcommittee 23J: Switches for appliances,
of IEC technical committee 23: Electrical accessories.

The text of this standard is based on the following documents:

FDIS Report on voting

23J/400/FDIS 23J/404/RVD
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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 the IEC website.

This part of IEC 61058 is to be used in conjunction with IEC 61058-1(2016).

This Part
publicatio

When a p
reasonabl
1 is to be

In this stal

—

2
st

The comn
date indid
publicatio

1-2 supplements or modifies the corresponding clauses in IEC 61058-1, so as to.cd
h into the IEC standard: Requirements for electronic switches.

articular subclause of Part 1 is not mentioned in this Part 1-2, that subclause, applieg
e. Where this standard states “addition”, “modification” or “replacement”, the'relevant t
adapted accordingly.
hdard:
The following print types are used:

— Requirements proper: in roman type;

— Test specifications: in italic type;

— Notes/explanatory matters: in small roman type.

Subclauses, notes, figures and tables which are additional to those in Part 1 are nu
arting from 101. Annexes which are @dditional to those in Part 1 are lettered AA, BB

nittee has decided that the contents of this publication will remain unchanged until t
ated on the IEC web site~Under ”http://webstore.iec.ch” in the data related to th
n. At this date, the publigation will be

feconfirmed,

vithdrawn,

[eplaced-by a revised edition, or

amended.

nvert that

as far as
bxt of Part

mbered
etc.

e stability
e specific

DV.1 D2 Addition of the following:

This nationally adopted Part 1-2 standard shall be used in conjunction with the nationally
adopted IEC 61058-1 Part 1 standard, the nationally adopted IEC 61058-1-1 Part 1-1
standard, and any relevant nationally adopted IEC 61058-2-x Part 2 standards. For
references to IEC 61058, IEC 61058-1, or IEC 61058-1-1, replace the reference with
CAN/CSA-C22.2 No. 61058/UL 61058, CAN/CSA-C22.2 No. 61058-1/UL 61058-1, or
CAN/CSA-C22.2 No. 61058-1-1/UL 61058-1-1 accordingly.
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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 1-2: REQUIREMENTS FOR
ELECTRONIC SWITCHES

1 Scope

This clause of part 1 is applicable.

Add the following at the end of Clause 1.

This part
general re

NOTE Addit
2 Norma
This claug
3 Terms

This claug

TTEC 61058 applies 10 electronic SWItChing devices and shall be Used i conjunclio
quirements of IEC 61058-1.

onal requirements for particular switches may be found in the relevant part 2 of IEC 61058.
ive References

e of part 1 is applicable.

and Definitions

e of part 1 is applicable.

4 Genergl Requirements

This claug

5 Generd

This claug

e of part 1 is applicable.
| Information on Tests

e of part 1 is applicable with the following addition.

Add the fgllowing at the end of 5.3.

Table 101

provides information on:
The minimum number of specimens needed for each test.

The minimam 'number of total specimens, when applicable tests are added, needed
aluatiop-

Additional specimens that may be required as a result of additional electrical rating,

C(

with the

or each

inique

nstruction or damage /breakage during testing.
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Table 101 — Test specimens
Minimum number of specimens for each test
Clause Description a) Notes
5 General information on tests - I i b)
6 Rating 1 c)
7 Classification
8 Marking and documentation
9 Protection against electric shock
10 Provision for earthing
11 Terminals
12 Construction
13 Mechanism
14.1 Protection against ingress of solid foreign 1 d
objects
14.2 Protection against ingress of water 9
14.3t0 15 | Protection against humid conditions 3 e), m
Insulation resistance and dielectric strength
16 Heating - 3 3 f), m)
17 Endurance - 3 3 f), m)
18 Mechanical strength 1 °)
19 Screws, current-carrying parts and 1 c)
connections
20 Clearance, creepage distances 1 a). h)
21 Fire hazard 2 i), ©)
22 Resistance to rusting 1 ©)
23 Abnormal operation and fault conditions for 1 n
switches
24 Components for switches 3 )
25 EMC requirements 1 k
a) Additiopal specimens may be required depending-an‘the construction and declaration of the switch.
b) Each electrical rating submitted to the testing:of .Clauses 16 and 17 requires an additional 3 specimens (such as fating i =3
specimens] rating ii = additional 3 specimens):
¢ The spgcimen may be used for more than- test, if cumulative stress as a result of sequential testing is avoided. \When a
specimen i damaged a new specimen shall be used for the next test.
4 In gendral 1 specimen for ingress_of solid foreign objects (dust), and 1 specimen for ingress of water. Specific IP |ratings
(such as IH5x, IP6x and protectiontagainst water) require a special enclosure to be provided with the switch specimeh in order
to completg the testing.
) The salne test specimens‘are used to complete the testing of 14.3 and 15. The tests are completed in immediatd sequence.
) Heating|and endurance:is recommended to be tested on the same specimens. If declared, separate specimens nfay be
used when|noted on,the tést record.
9 Three 4dditionaknew specimens may be required according to Clause 20, for the test according to annex G.
" For tesl;ng coatings on printed boards according to 20.4, the number of printed boards needed is determined by {he testing
of IEC 606643,

i)
0
k)
)}

m)

For testing glow wire and ball pressure special test specimens according to 60695-2-11 and 60695-10-2, respectively may
be required.

The number of specimens for specific test and examination of Clause 24 is according to the individual subclasses.

EMC testing may require additional specimens according to the EMC test program and switch construction.

Abnormal operation and fault conditions are generally destructive, typically the switch cannot be repaired and reused for the
next fault. Specially prepared specimens (such as with wires soldered to the internal circuit) may be necessary in order to
complete the testing. The total number of specimens depends on the switch construction, for details see Clause 23.

This test is part of a sequence, and a new set of 3 specimens shall not be used except as permitted by 5.1.2.
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6 Rating

This clause of part 1 is applicable.

7 Classification

This clause of part 1 is applicable with the following addition.

Add the following at the end of Clause 7.

7.24 Opeérating cycles with mechanical switching device only (TC7)
7.25 Endurance method

7.25.1 Electrical endurance method “a” (Table 103)

7.25.2 Eléctrical endurance method “b” (Table 103)

7.26 Minimum load for electronic switches

7.27 Accprding to test conditions for electronic switches:

7.27.1 FUnctional test conditions for electronic switches withthermal current or maximum ratefl resistive
current.

NOTE Thig test condition reflects the proper functioning of the switch. This test does not simulate the actual loagl of the end
application.

7.27.2 Siulated test conditions for electronicswitches with type of load as classified in 7.2.
NOTE Thig test condition reflects the proper functioning of the switch. It also simulates all conditions of the end application.

7.27.3 Specific test conditions of end application for electronic switches, i.e. in or togethef with the
appliance|and under the cooling conditions of the appliance.

8 Marking and Documentation
This clauge of part 1 is‘applicable with exceptions as below.

Table 3 i applicable with the following addition.



https://ulnorm.com/api/?name=UL 61058-1-2 2017.pdf

NOVEMBER 3, 2017 CAN/CSA-C22.2 NO. 61058-1-2:17 ¢ UL 61058-1-2 13
Table 102 — Switch information and loads placed in groups
Means of information
Common type Unique type
No Characteristic Subclause reference CT reference UT
12.3 | Thermal current if defined 3.2.12 Documentation Documentation
12.4 | Number of cycles with electronic control failed (TC 7) 7.24 Documentation Documentation
12.5 | Endurance method “a” or ”b” 7.25 Documentation Documentation
12.6 | Minimum test load if required 7.26 Documentation Documentation
12.7 | Test conditions functional or simulated 7.27 Documentation Documentation
12.8 | Cooling conditions 7.22 Documentation Documentation

9 Protection Against Electric Shock

This clauge of part 1 is applicable.

10 Provision for Earthing

This clauge of part 1 is applicable.

11 Termipnals and Terminations

This claug

Add the following 11.5:

Complian
cycles the

12 Consfiruction

This clauge of part 1 is applicable.

13 Mechanism

This clauge of part 1 is applicable.

14 Prote

This clauge of paft\i*is applicable.

15 Insulgtion-Resistance and Dielectric Strength

e of part 1 is applicable with the following addition.

Ce is checked according to TEZ2 in Clause (#7. For electronic switches rated for less| than 1E4
TEZ2 test shall be performed on the complete switch.

ction Against Ingress of Solid Foreign Objects, Ingress of Water and Humid Conditions

This clause of part 1 is applicable with the following addition.

Add the following to 15.1:

— For electronic switches, the test is carried out across full disconnection and micro-

disconnection only on electronic switches with mechanical switching devices connected in

series with the semiconductor switching device.

— For electronic switches, the tests are not carried out across protective impedances and poles

interconnected by components.
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16 Heating

This clause of part 1 is applicable.

17 Endurance

Replace the existing text by the following:

17.1 General requirements

17.1.1 Switches shall withstand without excessive wear or other harmful effect the electrical, thermal and

mechanicfl stresses that occur in normal use.

17.1.2 Elgctronic switches are tested in an increasing TC order as specified in Table 103;

The test ¢

NOTE Add
ignored.

appliance and under the cooling conditions of therappliance;

onditions are according to the following depending on their classification'in 7.27.

Under functional test conditions according to 7.27.1 with thermal current or with max
ted resistive current, if no thermal current is declared, and without forced cooling;

Under specific test conditions of end application.according to 7.27.3, in or together

bmbination with simulated test conditions or specific test conditions of the end applic]

imum

Under simulated test conditions according to 7.27.2 and with)type of load according fo 7.2
and under the cooling conditions classified in 7.22 and withytest conditions as specifiedl in
Thables 104 and 105;

ith the

Under test conditions according to duty type according to 7.18, the tests may be performed in

tion.

itional mechanical operating means (for,example, actuating member such as speed-limit settings for electfic tools) are
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Table 103 — Electrical endurance tests for electronic switches

Test conditions
Functional test (7.27.1) Simulated test (7.27.2) Specific test condition of
Type of electronic switch3) (Tables 104 and 105) end application (7.27.3)
Complete Contacts only Complete Contacts only Complete Contacts only
switch switch switch
sp? L1 L3 TL4
oloche 7C5, TC6, TC8 TC5, TC6, TC8 TC5,TC6, TC8
contact(s) il TE1, TE3 TE1, TE3 TE1, TE3
a) T4 a)  Serial contact:
- Serial contact: TC5, TC6, TC8 T'}sE’1Tg1TE§4 L4 Serial contact:
SD with TC1, TC4 with TL2 TE1, TE3 (SD short-circuited) 2) TC7 with TL4
serial I=9rE” } TC5, TC6, TC8 TE1 to TE3 5 - - TC5,TC8
contact(s) i TE1 TE3 ) b TL3 ) Serial contact: TE1 TE3 TE1to TE3
[S— X , (SD short-circuited) TC5, TC6, TC8 TI:I_3é1'I't(;1_i_E§7 : (SD short-circuited) 2)
TE1 TE3 (SD-shor-ciouitod)2L
SD V'ﬂﬂ; T Parallel contact: T3 Parallel contact: TLa Parallel contact;
aralle P - . i
contact(s) wﬁ,}{i | | Tcs Tce, Tes | TC1TCAWMMTLZ | 1c5 TCe T | The [OT 1S4 TC5,TC8 TC7 with R
| e TES TE1 o TE3 TE1, TE3 TE1 to TE1. TE3 TE1 GRES
A ’ (SD disconnected) ' (SD disconnected) ' (SD disConnected)
a1 a)  Serial contact:
TL3, TC1, TC4
Serial contact: TC_?_E:C%%CB TE1to TE3 Serial contact:
TC1, TC4 with TL2 ' (SD short-circuited) 2) TC7 with TL4
SD with L TE1 to TE3 b)  Serial contact: TE1 to TE3
serial and T1C5. 7C6, TCg | (SD short-circuited) 2 TL3, TC1, TC7 TCEL“‘I'CS (8D short-circuited) 3
parallel TE1. TE3 b T3 TE1 to TE3 TE1 TE3
contact(s) ' (SD short-circuited) 2) !
=2 —{ TC5, TC6, TC8
arallel contact: TE1. TE3 a)and b) Parallel Parallel contact:
TC1, TC4 with TL2 ! contact: TC7 with TL4
TE1to TE3 TL3, TC1, TC7, TE1to TE3
(SD disconnected) TE1 to TE3 (8D disconnected)
(SD disconnected),

¢10357b

TL: Type|of test load*

TL1 : Thgrmal current or maximum rated resistive current, if nothermal current is declared
TL2 : Maximum rated resistive current

TL3 : Ratgd load (7.2)

TL4 : Dedlared specific load (7.2.5)

TC : Typd of test condition:

TC1: Incfeased-voltage test (17.5.1)

TC4 : Acgelerated speed test (17.5.4)

TC5 : Majual functional test (17.5.5)

TC6 : Majual functional test at minimum load — optional (17.5.6)

TC7 : Linfited number of operatioh-test (17.5.7)

TC8: Endlurance test (17.5.8)

TE : Typq of evaluation test:

TE1 : Furctional compliance (17.6.1)

TE2 : Thgrmal compliance (17.6.2)

TE3 : Insylatingseempliance (17.6.3)

*  Tests which\ate not in the normal test sequence of Table 103 (such as TC3 and TC9) may be added to the test s¢quence
when requiged-for the rating. These test are to be added before the test cycling test condition.
Switch designs not covered by the four construction of Table 103, test method(s) most suitable to the switch design shall be
applied.

1) SD : Semiconductor device

2) The short circuit shall be performed in a way to allow the terminals and contacts and other parts designed for the maximum
rated current to be loaded with the maximum test current.

3 For combinations of SD and mechanical contacts, where the function of the SD and the mechanical contacts are
independent of each other, the requirements of IEC 61058-1-1 apply for the mechanical contacts.

ab)  Testing shall be completed using either method “a” or method “b”. The same method shall be used for both “complete
switch” and the “contacts only” testing. Switches with series and parallel contacts test shall add the parallel contact test with the
same method “a” or "b” used for the series contact test. Testing to both method “a” and method “b” is not required.
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17.2 Electrical conditions

The switch shall be loaded as specified in Table 103, and connected in accordance with the test circuit in

61058-1:2

016, Table 2.

a) Where, in IEC 61058-1:2016, Table 2, an auxiliary switch (A) is symbolized in the test circuit,
the tests for the two ON-positions of the specimen (S) are performed on two separate sets of

test samples. The connection to the test load to be performed for the two tests is symbolized in
IEC 61058-1:2016, Table 2 by an auxiliary switch A.

b) Multiway switches are loaded according to 61058-1:2016, Table 1. The load for the other

s\vitch positions is that resulting from the loads necessary to achieve the conditions/sg

a

C
s

oS T

shall be set at rated voltage before the electronic switch is inserted into the circuit (the

bove.

For circuits according to 7.2.7 for specific lamp load, the connection and test load a
becified by the manufacturer using the maximum occurring inrush currentat room ter
Dr a specific lamp load, it is recommended that the specimen be operated with loads
bed in the field rather than with synthetic loads. Forced cooling of the-specific lamp Iq
b applied in order to ensure cold resistance for each operating eycle and shorten the

No electrical load is applied during the endurance tests for.switches classified to 7.4
ting of 20 mA or less.

For electronic switches, the test circuit shall be as'shown in Figure 16. The declare

ecified

re as
nperature.
that are
ad may
test time.

.6 with a

) load
load is

not readjusted).

Table 104 — Test loads for electrical endurance tests for a.c. circuits

Operation of
Type of cifcuit as classified in 7.2 contacts Test voltage Test current r.m.s. Powel factor®)
Substantially resistive (classified in Making and Rated voltage I-R 0,9
7.2.1) breaking
General Pyrpose (classified in 7.2.10) Making and Rated voltage I-GP >0,75( (+0,05)
breaking
Resistive ahd/or motor (classified in Making®) Rated voltage 6 x I-M or 0,60/(+0,05)
7.2.2) I-R® >0,9
Breaking Rated voltage I-R or >0,9 or
I-MP) >(),9¢)
Circuit for gpecific load,of motor with a Making Rated voltage 6 x I-M 0,60 |(+0,05)
locked rotof and with~a’power factor not Breaking Rated voltage 6 x I-M 0,60 |(+0,05)
less than 0}6 (classified in 7.2.9)
Circuit for griinductive load (classified in Making® Rated voltage 6 x |- 0,60 |(+0,05)
7.2.8) Breaking Rated voltage 2] 0,60 (+0,05)
Resistive and capacitive (classified in Making and Tested in a circuit as shown in Figure 8
7.2.3) breaking
Tungsten filament lamp load (classified Making and Tested in a circuit as shown in Figure 89
in7.2.4) breaking Rated voltage > 110 V a.c., X= 16
Rated voltage < 110 V a.c., X =10
Circuit for specific lamp load (classified Making and Rated voltage As determined by load
in7.2.7) breaking
Specified declared (classified in 7.2.5) Making and Rated voltage As determined by load
breaking

Table 104 — Test loads for electrical endurance tests for a.c. circuits Continued on Next Page
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Table 104 — Test loads for electrical endurance tests for a.c. circuits Continued

Type of cir

cuit as classified in 7.2

Operation of
contacts

Test voltage

Test current r.m.s.

Power factor®)

I-I:  Inductive-load current
I-M: Motor-load current
I-R:  Resistive-load current
a) Whichever is arithmetically greater or the most unfavourable value in case of equal values.

b)  The specified making conditions are maintained for a period between 50 ms and 100 ms, and are then reduced by an
auxiliary switch to the specified breaking conditions.
For electronic switches, the reduction to the break current should be achieved without any open circuiting of the simulated

inductive |

ds circuit, to ensure that no abnormal voltage transients are generated.

) Resistofs and inductors are not connected in parallel except that if any air-core inductor is used, a resistor taking
approximately 1 % of the current through the inductor is connected in parallel with it. Iron-core inductors may, be)usedl provided

that the cufrent has a substantial sine-wave form. For three-phase tests, three-core inductors are used.
d In the dase where the tests are performed with tungsten filament lamp bulbs, the following test conditioris apply:
e} The ted circuit condition for testing electronic switches, according to figure 16, shall be substaptially ‘resistive.
— The ratjp X =16 or X = 10 shall be achieved;
— The colf resistance of the lamps shall be ensured for each operating cycle;
— The regstance of connections within the load circuit (for example lamp sockets) shall b&_constant;
— The prdper function of the lamps performing the load set shall be ensured for each operating cycle.
Table 105 — Test loads for electrical endurance.tests for d.c. circuits
Operation of
Type of cifcuit as classified in 7.2 contacts Testwoltage Test current Time ¢onstant
Substantially resistive load Making and Rated voltage I-R L/R<|1,15 ms
breaking
Tungsten fijlament lamp load (classified Making and Rated voltage Tested in a circuit as shown ih Figure 9
in7.2.4) breaking Rated voltage > 110 V d.c.| X = 16
Rated voltage < 110 V d.c.] X= 10
Resistive apd capacitive load (classified Making and Tested in a circuit as shown in Figure 9
in 7.2.3) breaking
Circuit for gpecific lamp load (classified Making and Rated voltage As determined by logd
in 7.2.7) breaking
Declared specific load (classified.ify Making and Rated voltage As determined by logd
7.2.5) breaking
I-R:  Residtive load current
a) In case|lwhere the tests-ate performed with tungsten filament lamp bulbs, the following test conditions apply:
— The ratip X = 16,0rX = 10 shall be achieved,;
— The colf resistance of the lamps shall be ensured for each operating cycle;
— The regstagee of connections within the load circuit (for example, lamp sockets) shall be constant;
- The prjoer function of the lamps performing the load set shall be ensured for each operating cycle.
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17.3 Thermal conditions

17.3.1 For switches according to 7.3.2, during the tests in 17.5.8 (TC8) all parts are exposed to
temperatures as follows: For the first half of the test period at maximum air temperature (T +5/0) °C. For
the second half of the test period at 25 °C + 10 °C or at the minimum air temperature (T 0/-5) °C if T is
less than 0 °C.

17.3.2 For switches according to 7.3.3, during the tests in 17.5.8 (TC8), those parts that are declared for
use at 0 °C to 55 °C shall be exposed to a temperature within this range for the complete test period.

For the first half of the test period, the air temperature of the remainder of the switch shall be maintained
at the makimum air temperature (T +5/0) °C.

For the sgcond half of the test period the tests are carried out at 25 °C + 10 °C or at'the miimum air
temperatdre (T 0/-5) °C if it is less than 0 °C.

17.3.3 Fdr switches according to 7.3.1, during the tests in 17.5.8 (TC8), the switch shall be exposed to
an air tenjperature of the 25 °C + 10 °C.

17.4 Actuyating conditions

17.4.1 THe switches are operated by means of its actuating member either manually or by an appropriate
apparatud which is arranged to simulate normal actuation.

The operating speed for the operating cycles shall be as.follows:
For the tgsts of electronic switches:

a) For very slow speed:

— Approximately 1°/s for retary actuation;

— Approximately 0,5.mm/s for linear actuation.

b) For slow speed:

— Approximately 9s for rotary actions;

— Approximately 5 mm/s for linear actions;

c) Forhigh speed, the actuation member shall be actuated by hand as fast as possiblg¢ or using
tHe_aceelerated speed from the mechanical switch testing IEC 61058-1-1.

d) For accelerated speed:
— Approximately 45°s for rotary actions,

— Approximately 20 mm/s to 25 mm/s for linear actions.
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17.4.2 For biased switches, the actuating member shall be moved to the limit of travel of the opposite

position.

17.4.3 During the testing, care is taken that the test apparatus drives the actuating member, without
impeding the designed movements of the switch.

17.4.4 During the accelerated speed test,

a) Care shall be taken to ensure that the test apparatus allows the actuating member to operate
freely, so that there is no interference with the normal action of the mechanism;

b
d
c
c
p
m
d
a

e

-~

17.4.5 Sq

values (if any) for rotary and linear actuation. The declared full travel of the actuating 1

For switches designed for a rotary actuation where the movement is not limited in\ €
rection, three-quarters of the total number of operating cycles in each test shall-be.
pckwise direction, and one-quarter in an anti-clockwise direction;

For switches which are designed for rotary actuation in one direction only, the test s
prformed in the designed direction, provided that it is not possible to sotate the actua
ember in the reverse direction using the torques necessary for actqation in the desig
rection;

Additional lubrication shall not be applied during these tests;

The forces applied to the end stops of the actuating‘members shall not exceed the
any) shall be applied during these tests.

far as the design allows, switches are operated with the following conditions:

Table 106 — Switch operating conditions

ither
ade in a

hall be
ing
ned

declared
nember

!

oad type ON (s) OFF (s) Commen

S

Up to 10 A

1 3 Approximately 15 o
cycles per minute.

berating

>10 up to 4

5A 2 6 Approximately 7,5 g
cycles per minute.

perating

>25 up to ¢

3 A 4 12 Approximately 3,75
cycles per minute.

operating

Capacitive
load

pnd simulated lamp 2 15 To allow for the dis
the capacitive load.
Figure 8 and Figurs

tharge of
See
9

Tungsten lamp loads Minimum 1 Minimum 55 55 s to allow for co

tungsten lamps for
current; in case of 1f

one load sets the

pling of the
nrush
hore than

inimum

cooling time for each load set
shall be 55 s and the cycle
rate for the switch may be

increased.
Required very slow speed Minimum 2 Minimum 6 To allow arcing at the make
TC10 and break.

Locked rotor tests (TC9) 1 30 To allow for the inrush.
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For switches with more than one load (throw), each operating in the test circuit such as IEC 61058-1:2016,
Table 2 test codes 2.3, 2.5, 2.7 or 2.9, the ON periods will be approximately 50 %.

Multi-way switches are operated in compliance with the table above, or actuated with the speed indicated
in 17.4 and a minimum ON period of 25 %.

This requirement in Table 106 is not valid for very slow speed (TC10), the on time shall be sufficient to
allow arcing.

17.5 Type of test condition (TC)

17.5.1 Ing¢reased-voltage test at accelerated speed (TC1):

—|Electrical conditions: The load specified according to Tables 104 and 105, (the voltage
increased to 1,15 the rated voltage (the load is not readjusted).

—|Capacitive load and simulated lamp load tests for a.c. circuits, theest voltage is the rated
voltage and the test currents are increased to 1,15 rated currents:

—|Thermal conditions: 25 °C = 10 °C.
Artuating speed: accelerated speed in 17.4.
—|Operating cycles: 100.

17.5.2 T4gst at slow speed (TC2):

—|Electrical conditions: specified in 17.2:
—|Thermal conditions: 25 °C = 10 °C:
—|Actuating speed: slow speedin 17.4.
—|Operating cycles: 100:

17.5.3 Tgst at high speed(TC3):

—|Electrical €onditions: specified in 17.2.

—|Thermal conditions: 25 °C + 10 °C.

—lActuating speed: high speed in 17.4
— Operating cycles: 100.
This test applies only to switches which have more than one pole and when polarity reversal occurs (when

it is possible to move from one polarity to the opposite without a mechanical interlock or similar
mechanical impediment).
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