Edition 5.0 2023-03
REDLINE VERSION
y colour

inside

IEC 60691

O“\
ide

'%l(éﬂ'

D
\\Q@
&Qﬁ

INTERNATIONAL
STANDARD

(Us)ATH €0-€202:16909 D3l


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Secretariat

3, rue de Varembé info@iec.ch
CH-1211 Geneva 20 www.iec.ch
Switzerland

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11

About the IEC

The Int

Internat|

About IEC publications

The tec
latest e

IEC publlications search - webstore.iec.ch/advsearchform

ernational Electrotechnical Commission (IEC) is the leading global organization that prepares and p
onal Standards for all electrical, electronic and related technologies.

IEC Products & Services Portal)- products.iec.ch

iblishes

hnical content of IEC publications is kept under constant review by the IEC. Please make Sure’that you Have the
ition, a corrigendum or an amendment might have been published.

The advanced search enables to find IEC publications by a Discover our powerful seareh.engine and read freely all the
variety |of criteria (reference number, text, technical publications previews. With-a-subscription you will always have
committge, ...). It also gives information on projects, replaced access to up to date content tailored to your needs.

and withdrawn publications.

IEC Jus|

Stay up

details a|
a month

Published - webstore.iec.ch/justpublished
to date on all new IEC publications. Just Published
| new publications released. Available online and once
by email.

IEC Cugtomer Service Centre - webstore.iec.ch/csc
If you wiph to give us your feedback on this publication or need

further
Centre:

hssistance, please contact the Customer Service
bales@iec.ch.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,

containing more-than 22 300 terminological entries i

English

and Frenehywith equivalent terms in 19 additional larjguages.

Also known as the International Electrotechnical Vo
(IEV) online.

Cabulary



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691

Edition 5.0 2023-03
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

Thenmal-links — Requirements and application guide

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 29.120.50 ISBN 978-2-8322-6617-5

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

-2 - IEC 60691:2023 RLV © IEC 2023

CONTENTS

L@ ] L @ T I PPN 5
INTRODUGCTION L.t e e ettt e et e et et e e et e e e e e e e aaeans 2
1 ST o7 ] o 1T PPN 8
2 NOrMAatiVe FEfEIENCES ... e 8
3 Terms and definitioNS . ... s 9
4 General TEQUITEMENTS. ... e e 11
5 General NOtes ON 1St o i 12
6 Classification ... N 14
6.1 Electrical conditions..........ccooiiiiiiiii N 14
6.2 Thermal conditions .......ccccooiiiiiiiiii e 14
6.3 Resistance to tracking .........coocoviiiiiiiii N 14
MarKing ..o e R e e e 14
Dlocumentation..........cooeviiiiiiii e L T e 15
Clonstructional requirements...........cocoooiiiiiiiiiiii SO 16

9.1 General ... e e 16
9.2 Lead secureness tests......coooiviiiiiiiiii S 17
912.1 General.......coooiiiiii e e 17
912.2 Tensile test .o AR e e 17
912.3 B I a1 U= A (= P S PSPPSR IR 17
912.4 Bending/twist test ... A e e 17

9.3 Contacts used for the current pathsa S 18
9.4 Accessible mounting brackets orimetal parts ............ccocooiiiii e 19
9.5 Insulating materials ............. e | 19
9.6 Resistance to tracking ...y oo e 19
9.7 Creepage distances and-clearanCes.........ccocoviviiiiiiiiiiiiiiiieeeee e 19
9.8 Temperature and humidity cycle conditioning ............coooviiiiiiiiin o, 20
9.9 Terminals and termiNations ... e 20
10 Electrical requUIirements.......ccooiiii e ] 21
101 Dielectric Strength. ... e 21
102  Insulation resistancCe. ... e 21
10.8  Interrdpling CUIrent . ... e 22
10.3.1 GENEIAL. ..o 22
1P.3.2 Specific CONAItIONS.....iiiii e e 22
10 Y—TFransienteverdoadeurenrt—nrrer——— 77— 7 00bmnno 0o bmmmm/m//——————— ... 24
10.5 Limited short-Circuit test.. ... 24
10.5.1 =Y a1 - 24
10.5.2 TSt METhOd .. o 24
10.5.3 FUSE SIiZe (FaliNg) «.cvueeiiiiii e 25
10.5.4 COMPIANCE e 25

T T emMPEratUrE S S i 25
I T 7= o V=T - 25
11.2  Holding temperature, Th.........ccooiiiiiiiiiii e 26
11.3  Rated functioning temperature, T5.........ccooooiiiiiiiiiiiii 26
11.4  Maximum temperature limit, Tyq.......cooooiii 27
T D AGBING i e 27


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 RLV © IEC 2023 -3 -

12 ReSIStaNCe t0 TUSTING. . ..o e 28
13  Manufacturer’s validation programme ...........coiiiiiiiii e 28
Annex A (normative) Application gUIde. ..o 29
Annex B (normative) Alternative ageing test for thermal-links with 7}, greater than
250 °C for use in €leCtriC ITONS ... e e 30
Annex C (normative) Conductive heat ageing test ..., 31
C.1 Conductive heat ageing test... ..o 31
C.2 Method 31
G.2.1 LY o= > e S o Fp 31
g.2.2 Typical test fixture assembly ... O 31
Gg.2.3 Temperature setting ... D | 31
g.2.4 Temperature behaviour.............oooi D e 31
G.2.5 Temperature monitoring..........cooovvvvniininiinininn e Bt o 32
C.3 AGEING oot Y e | 32
G.3.1 General.....cooiiiii T 32
g.3.2 Cooling operation .........coooiiiiiiiiiiiiit S 32
d.3.3 Premature operation..........ccoooiiiiiiiiiiii e N e e 32
CA RESUIS ... S L 33
.4 Dielectric strength test.........cooiiiii e 33
C.6 =15 S0 1= o Y S 35
Annex D (informative) Extended holding temperature evaluation...............cc.cooove o, 37
D.1 Extended holding temperature conditioning test..............oooi 37
D.2 Load current interrupt test......... 0. e e 37
Annex E (normative) Seal ageing test .. .l i e 39
AnneX F (normative) Identification requirements...............cooooiiiiiiiii e 41
AnneX G (normative) Indelibility offmarkings .........coooiiiiiiiiiiii e e 42
Annex H (normative) Requirements for thermal-link packaged assemblies .....................J..... 43
Annex | (informative) Holding temperature ... e 48
Bibl O@rap Y ..o e ] 49
Figurd 1 — Bendinmg/twist test ... | 18
Figurg C.1 <-Lypical test fixture assembly ... e 34
Figurg G.2'< Typical thermal-link test oven.............ccooiiiiiiiieeeeee e 36
Figure D t—=Typicattermimatbfocksupport test fixture e 38
Figure E.1 — Conditioning time versus oven temperature for proposed temperature index.....40
Figure G.1 — Apparatus for testing durability of markings...........cocooiiiiii, 42
Table 1 — Test SChedUle ... e e 13
Table 2 — Strength of leads and terminal parts — Minimum required tensile and thrust
LSt FO S et 18
Table 3 — Creepage distances and clearances (absolute minimum values)........................... 20
Table 4 — Test voltages for dielectric strength ... 21
Table 5 — Test current for interrupting test ... ..o 22

Table 6 — Limited short-circuit test capacCity.......c.coviiiiiiii e 25


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

-4 - IEC 60691:2023 RLV © IEC 2023

Table H.1 — PUSh @nd pull fOrCe ... ..o e e 45
Table H.2 — Minimum nominal cross-sectional area of conductor ............c.ooiiiiiiiiiiiininn.n. 45

Table H.3 — Allowed values for the materials used in the thermal-link package..................... 47



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 RLV © IEC 2023 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

The

INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMAL-LINKS -
REQUIREMENTS AND APPLICATION GUIDE

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con

nprising

all rfational electrotechnical committees (IEC National Committees). The object of IEC is to promote inter
co-gperation on all questions concerning standardization in the electrical and electronic fields. To,this'q

ina

Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publjcation(s)").

idition to other activities, IEC publishes International Standards, Technical Specifications, Technical H

preparation is entrusted to technical committees; any IEC National Committee interested in the subject de
may| participate in this preparatory work. International, governmental and non-governmental(organizations|
with| the IEC also participate in this preparation. IEC collaborates closely with the International Organizg

Sta

The
con
inte

IEC

formal decisions or agreements of IEC on technical matters express, as nearlysas’possible, an inter
Eensus of opinion on the relevant subjects since each technical committee)has representation f{
ested IEC National Committees.

Publications have the form of recommendations for international use ‘ahd are accepted by IEC

Conmpmittees in that sense. While all reasonable efforts are made to gnsufe that the technical content
Pubjications is accurate, IEC cannot be held responsible for the sway in which they are used or

mis

nterpretation by any end user.

In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

tran|
any

IEC
ass

pparently to the maximum extent possible in their national®and regional publications. Any divergence H
IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

itself does not provide any attestation of conformity. " Independent certification bodies provide co
pssment services and, in some areas, access to\EC marks of conformity. IEC is not responsible

seryices carried out by independent certification bodies.

Al
No

sers should ensure that they have the latest-edition of this publication.

iability shall attach to IEC or its directors,’ employees, servants or agents including individual exps

members of its technical committees and(lEC National Committees for any personal injury, property darn
othdgr damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe

exp

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth

Publications.

Atte
indi

Epensable for the correctiapplication of this publication.

Attention is drawn to thelpossibility that some of the elements of this IEC Publication may be the subject o]

righ

s. IEC shall not be held responsible for identifying any or all such patent rights.

This rledline version of the official IEC Standard allows the user to identify the ch
made
the mprgin'wherever a change has been made. Additions are in green text, deletio
in strikethrough red text.

hational
nd and
eports,

Their
alt with
liaising
tion for

dardization (ISO) in accordance with conditions determined by agreement betweenithe two organizations.

ational
rom all

lational
of IEC
for any

cations
etween
e latter.

formity
for any

rts and
hage or
bs) and
er IEC

ntion is drawn to the Normative references cited in this publication. Use of the referenced publications is

f patent

hnges

to the previous edition IEC 60691:2015+AMD1:2019 CSV. A vertical bar appejars in

s are



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

-6- IEC 60691:2023 RLV © IEC 2023

IEC 60691 has been prepared by subcommittee 32C: Miniature fuses, of IEC technical
committee 32: Fuses. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2015 and
Amendment 1:2019. This edition constitutes a technical revision.

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

a) requirements for thermal-link packaged assemblies;

b) renew the requirements and definitions for T}, -test;

The harmonization of the USA national standard, UL 1020, fifth edition (withdrawn 2003), and
IEC 60691:1993, together with its Amendment 1:1995 and Amendment 2:2000 have-seryed as
a basip for the elaboration of this standard.

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

Draft Report on voting

32C/604/FDIS 32C/605/RVD

Full information on the voting for its approval can be found in“the report on voting indicated in
the above table.

The language used for the development of this Intetnational Standard is English.

This document was drafted in accordance with&1SO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs-The main document types developed by IHC are
descriped in greater detail at www.iec.chi/publications.

The fgllowing differing practices ofia-less permanent nature exist in the country indicated below:

— Anhex C is required to be‘déclared in the USA,;
— Annex E is required in'the USA, if applicable;
— Annex F is required-to be declared in the USA.

In this| standard,tRe following type is used:
— conpliance-statements: in italic type.

The c )mm|ttee has decided that the contents of this document will remam unchanged until the
stabili to the
specific document At thls date the document will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

Thermal-links, defined as non-resettable devices functioning once only without refunctioning,
are widely applied for the thermal protection of equipment in which, under fault (abnormal)
conditions, one or more parts may reach hazardous temperatures.

As these devices have several aspects in common with miniature fuse-links and are used for
obtaining a comparable degree of protection, this standard has endeavoured to lay down a
number of basic requirements for such devices.
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THERMAL-LINKS -
REQUIREMENTS AND APPLICATION GUIDE

1 Scope

This International Standard is applicable to thermal-links intended for incorporation in electrical

appliances, electronic equipment and component parts thereof, normally intended for use
indoors,-inorder to protect them ngnincf excessive temperatures under abnormal conditions.

NOTE 1 The equipment is not designed to generate heat.

NOTE 2 The effectiveness of the protection against excessive temperatures logically dependsyupon the position
and mefhod of mounting of the thermal-link, as well as upon the current which it is carrying.

This document may be applicable to thermal-links for use under conditions.other than indoors,
provided that the climatic and other circumstances in the immediateysurroundings of such
thermal-links are comparable with those in this standard.

This document may be applicable to thermal-links in their simpl€st forms (e.g. melting stfips or
wires)} provided that molten materials expelled during function cannot adversely interfefe with
the s3fe use of the equipment, especially in the case .f hand-held or portable equipment,
irrespéctive of its position.

Annex H of this document is applicable to thermal-link packaged assemblies where the thermal-
link(s)| has already been approved to this standard but packaged in a metallic or non-njetallic
housing and provided with terminals/wiring leads.

This document is applicable to thermal:links with a rated voltage not exceeding 690 V|AC or
DC and a rated current not exceeding.63 A.

The objectives of this document.are:

a) to establish uniform reguirements for thermal-links,
b) to define methods of{est, and
c) to provide useful information for the application of thermal-links in equipment.

This documentiis-not applicable to thermal-links used under extreme conditions such as
corrogive or explosive atmospheres.

This docdment is not applicable to thermal-links to be used in circuits on AC with a frequency
lower ttram45Hzortighertham 62 Hz:

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 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

IEC 60112:206032020, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
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IEC 60127-2:2014, Miniature fuses — Part 2: Cartridge fuse-links

IEC 60216-5:2008, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material

IEC 60664-1:20072020,

systems — Part 1: Principles, requirements and tests

Insulation coordination for equipment within low-voltage supply

IEC 60695-2-12:20402021, Fire hazard testing — Part 2-12: Glowing/hot-wire based test

metho

ds — Glow-wire flammability index (GWFI) test method for materials

IEC 6
meth

methg

IEC 60695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal heat < Ball pressur
d
695-11-10:2013, Fire hazard testing — Part 11-10: Test flames — 50 W horizont

IEC 6
vertica

IEC 6
IEC 6

IEC 6
condui

3 Terms and definitions

For th

ISO a
addre

e |E
e |S

3.1
clears

IEC 6§730-1 :2013, Automatic electrical controls — Part 17 General requirements

695-2-13:20402021, Fire hazard testing — Part 2-13: Glowing/hot-wire .base
ds — Glow-wire ignition temperature (GWIT) test method for materials

| flame test methods

730-1:2013/AMD1:2015
730-1:2013/AMD2:2020

210:2010, Connecting devices — Flat quick-connect terminations for electrical ¢
ctors — Safety requirements

e purposes of this documept;the following terms and definitions apply.

hd IEC maintain terminological databases for use in standardization at the fol
Eses:

C Electropedia™available at http://www.electropedia.org/

D Online kfowsing platform: available at http://www.iso.org/obp

nce

0 test

e test

al and

opper

owing

shortg

st.distance in air between two conductive parts

3.2

creepage distance

shorte

3.3

st distance along the surface of insulating material between two conductive parts

holding temperature

Ty,

maximum ambient temperature of the thermal-link at which it will not change its state of

condu

ctivity during a specified time at-the a specified rated current

T - - 7, s 35-°C.



http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

-10 - IEC 60691:2023 RLV © IEC 2023

3.4

homogeneous series

series of thermal-links having the same external dimensions and common overall construction,
deviating from each other only in such characteristics (including ratings) that, for a given test,
the testing of one or a reduced number of particular thermal-links of that series shall be taken
as representative for all the thermal-links of the series

3.5

interrupting current

Iy

value of the current that the thermal-link is capable of interrupting at rated voltage and under

i A HP-P-GEL 3 PO H TP
SpeCIf CU CImTourt CUTTUTOaUTTS

3.6
maximum temperature limit
T

m
temperature of the thermal-link stated by the manufacturer, up to which_the mechanical and
electrical properties of the thermal-link, having changed its state of conductivity, will not be
impained for a given time

3.7
pilot duty
ratingjassigned to a switching device that controls the coil ofianother electro-mechanical gevice
such 3s a solenoid, relay or contactor

3.8
portable equipment

equipl’uent which is moved while in operation opwhich can easily be moved from one place to
another while connected to the supply

3.9
rated jcurrent
Il’
currer|t used to classify a thermal-link

3.10
rated ffunctioning temperature
T
temperature of the\thermal-link which causes it to change its state of conductivity with a
detection current’up to 10 mA as the only load

3.1
rated [voltage

Ur

voltage used to classify a thermal-link

3.12

thermal element

metallic or non-metallic fusible material that is part of a thermal-link and is responsive to
temperature by a change of state such as from solid to liquid at the temperature for which it is
calibrated

3.13

thermal-link

non-resettable device incorporating a thermal element, which will open a circuit once only when
exposed for a sufficient length of time to a temperature in excess of that for which it has been
designed
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3.14
transient overload current

Tp

direct current pulse train which the thermal-link is able to withstand without impairing its
characteristics

3.15

extenfled holding temperature
Th-100
maximum temperature at which a thermal-link can be maintained while conducting thel rated
lead cprrent at the rated voltage for a period of 100 weeks which will not cause' the thermlal-link
to open circuit in accordance with extended holding temperature evaluation

Note 1 fo entry: This is a rating for user consideration during the investigation of the end’ product.

Note 2 fo entry: Annex D specifies the extended holding temperature evaluation.

3.16
condductive heat ageing test
CHAT,
test tg evaluate a thermal-link for use in an appliance

Note 1 o entry: If it performs satisfactorily, the thermal-link.will be assigned a CHAT rating. This rating is for end-
product]user consideration during the investigation of the end-use product.

Note 2 fo entry: Annex C specifies the conductive heat.ageing test.
4 Gepgneral requirements

4.1 |Adequate protection of the-equipment against excessive temperatures not only depends
upon the properties of the thermal-link but also to a large extent upon the mounting [of the

thermal-link in the equipment. Therefore,—in—addition—to—good—engineering—practicp; the

requirements of the application guide in Annex A shall be considered.

4.2 |Thermal-links ‘shall have adequate electrical and mechanical strength and shall be
constrjucted so as:fo withstand all conditions of handling likely to be encountered Huring
mounfing and aotmal use, when used within the requirements of this document.

4.3 |Whepa thermal-link changes its state of conductivity, no arc or flame shall be maintained,
nor material expelled, that might impair the surrounding area or otherwise create a tFisk of
electric shock or fire. Tn addition, there shall be no emission of substances (e.g. gases, liquids,
dust, mist, vapour) which could cause a hazard.

For thermal-links using melting strips or wires, care should be taken to prevent molten material
from short-circuiting or bridging creepage distances and clearances in air, so as to reduce the
risk of impairing the insulation system of the equipment.

After it has functioned, the thermal-link shall not be damaged when subjected to temperatures
not exceeding T,,, in such a way that the safety of the equipment with regard to risk of electric

shock hazard and electrical breakdown is impaired. The thermal-link shall not reclose after it
has operated.

4.4 For requirements for thermal-link packaged assemblies, see Annex H.
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5 General notes on tests
5.1 The test conditions are as follows.

51.1 Unless otherwise specified, only tests that are not required to be performed inside an
environmental chamber and/or test oven shall be carried out under the following atmospheric
conditions:

— temperature: 15 °C to 35 °C,
— relative humidity: 25 % to 75 %,

; -0 104 Do o 4 N 1405 N
- al PIUDOUIU- U,U LAY \VAY) LAY 1

A.

tests and during the duration of the tests. The required atmospheric conditions do*not hpve to

The r}quired atmospheric conditions during testing can be controlled when carrying dut the
be madjintained in a test laboratory when tests are not performed.

5.1.2 Where the conditions given in 5.1.1 have a significant influence, they shall bg kept
substantially constant during the tests.

5.1.3 If the temperature limits given in 5.1.1 are too wide for certain tests, these shall be
repeafed, in case of doubt, at a temperature of (23 £ 1) °C.

5.2 |[In every test report, the ambient temperature shall_lbe stated. If the standard condlitions
for relptive humidity or pressure are not fulfilled during.the tests, a note to this effect shall be
added| to the report.

5.3 |If the result of a test is influenced, to an appreciable extent, by the position and method
of moimting of the specimen, the most unfavgurable condition shall be chosen for the relevant
tests and recorded.

5.4 [If a thermal-link has been spesgijfically designed for use in a special type of equipment
and cgnnot be tested separately, the'tests of this standard shall be performed in that equipment
or in the relevant part of it, or similar.

5.5 |When testing a homogeneous series of thermal-links, all the tests shall be applied to
thermal-links with the lewest and highest 7;. Thermal-links with intermediate rated funcfioning

tempefratures need ohly be subjected to tests according to 10.3, 11.3, 11.4 and 11.5.

5.6 |The numbér of specimens is as follows.

5.6.1 The total number of specimens required is 48. Out of a total of 48 specimens, [15 are
kept gs\Spares in case some of the tests have to be repeated. Out of a total of 48 specimens,
33 are divided into 1T groups assigned by alphabetical letters from A to K. Each group consists
of three specimens. Tests shall be performed in the order indicated in Table 1 but, if so required,
tests may be repeated, for example the test on marking (see Clause 7). Additional-samples
specimens may be needed according to-Nete-2 the requirement of Table 1.

For optional tests, additional-samples specimens should be required as per the applicable
annexes.

5.6.2 If, in any of the tests carried out in accordance with any relevant test clause, a failure
is reported, the cause of the failure will be identified and corrective action taken. Based on the
failure analysis report and the corrective action, as a minimum, the test sequence shall be
repeated on twice the number of revised specimens, and no further failures are allowed.

If no corrective actions are necessary, the test should be repeated with double the same size
and no further deviation is allowed.
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5.6.3 For requirements for thermal-link packaged assemblies, see Annex H.

5.7 The conductive heat ageing test of Annex C is applicable when declared by the
manufacturer.

The conductive heat ageing test may be omitted if the thermal-link is constructed without
contacts.

NOTE In the USA the conductive heat ageing test is required to be declared.

Table 1 — Test schedule

Clauie or Test Specimen groups
Sub-clause AlB|lc|D|E|F|lc|H ||k
7a Marking (Rub test) X
72 Marking (visual inspection only) X X
9 Constructional requirements
9.2.2° Tensile forces X
9.2.32 Thrust force X
9242 Bending/twist force X
962 Resistance to tracking X
9.72 Creepage distances and clearances
9.8 Temperature and humidity cycle X X X
conditioning
10 Electrical requirements
10.1 Dielectric strength (if applicable) X X X X X
10.2 Insulation resistance (if applicable) X X
10.3 Interrupting current X X
10.4 Transient overload current X X X
11 Temperature tests
1.2 Check on 7,° X
11.3 Check on T X X
11.4 Check-on7,, followed by dielectric X X
testand insulation resistance
115 Ageing X X X X X
step 1 (optional) 21 days
step 2 (mandatory) 21 days
step 3 (mandatory) 14 days
step 4 (mandatory) 7 days
step 5 (mandatory) 7 days
step 6 (mandatory) 24 hours
10.1 Dielectric strength
10.2 Insulation resistance X X X X X X X X
12 Resistance to rusting
122 Resistance to rusting (ferrous parts) X X X



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

- 14 - IEC 60691:2023 RLV © IEC 2023

minimum of three-samples specimens should be tested for each condition.

If the conditions of voltage, power and current in 10.3.2.3, 10.3.2.4 and 10.3.2.5 are not covered by one test, a

@ For homogeneous series, these tests may be omitted for intermediate ratings.
b

When declared by the manufacturer.

6 Classification

6.1 Electrical conditions

With regard to electrical conditions, the following terms are used:

a) Voltage: AC and /or DC.
PHAC

24 BC

b) Current: AC and/ or DC.
I H-resistive

2} -inductive

c) Rgsistive load

d) Inductive load

e) Mator load

f) Pi
g) E
h) Special load

Ipt duty load

ectric discharge lamp load.

6.2 Thermal conditions

With rpgard to thermal conditions;\the following symbols and abbreviations are used:

a) T;
b) T,
c) T
d) CHAT

e) Thl1o0

6.3 |[Resistance to tracking

With regard to resistance to tracking, the following ranges are used:

a) proof tracking index from 175 to 249;
b) proof tracking index greater than or equal to 250.

NOTE These ranges are based on test methods for surface tracking laid down in IEC 60112.

7 Marking

71 Each thermal-link shall be marked with the following:

a) type or catalogue reference;

b) manufacturer’s name or trade mark;
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c) rated functioning temperature T; with or without the symbol 7; followed by the number of
degrees Celsius (marked with °C or C);

d) date code which identifies the date of manufacture and which does not repeat for at least
10 years, and a factory location or code, stamped on the thermal-link or the smallest
packaging.

If there is only one factory, the factory location may be omitted.

Catalogue or reference numbers should define those parameters such as temperature, current
and voltage, which together classify a thermal-link.

7.2 [The rated functioning temperature 7; may be omitted if a different type or catélogue
referepnce is employed for each different functioning temperature.

7.3 [Marking shall be indelible and legible.

Compliance with the requirements for indelibility of markings is checkedby the test in Arnfnex G
using fthe apparatus shown in Figure G.1. Legibility is checked by inspection. After the ageing
tests ¢f 11.4, compliance is checked by inspection.

7.4 [The marking in accordance with a), b), c) and d) in 7,\shall be printed additionally on
the p4cking, together with a reference to this document.

7.5 |[If the thermal-link is small in size, and not intended to be replaced, the thermal-link shall
be marked with only item a) in 7.1 and the markings.in accordance with b) to d) in 7.1 shall be
printed on the packaging, together with a referencejto this document.

Compliance is checked by inspection.

8 Dpcumentation

The nmpanufacturer shall providelin the technical documentation, catalogues or instru¢tional
leaflets the following information, in addition to that required in Clause 7:
a) clgssification in accordance with Clause 6;
b) fon each of the classifications;

1) [ characteristic'temperatures T;, T}, (if declared by manufacturer), T,
2) [ charactetistic currents 1., 1y, I,,;
3)| rated voltage U,;

c su tahilitv far caalina in Ar vica with imnraanatina fliiide Ar Ala
oy oS ea i g or—uSe— W pre gt g HeraS—o+—61e

d) information for mounting the thermal-link in the equipment;
e) thermal-links small in size and not intended to be replaced.
For reasons of safety, it should be made clear in the documentation that a thermal-link is a non-
repairable item and that, in case of replacement, an equivalent thermal-link from the same

manufacturer and having the same catalogue reference should be used, mounted in exactly the
same way.

f) the position of the metal screen, if it is located at a distance other than 12,7 mm away from
the live parts in the case of a thermal-link having an exposed element;

g) Application instructions on how to mount the device in equipment for for thermal-links with
leads cross sectional area smaller than 0,21 mm?2.

The device's temperature response should be taken into consideration.
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9 Constructional requirements

9.1 General

9.1.1 Thermal-links shall have adequate mechanical strength and stability so as to withstand
the stresses likely to be encountered during handling, normal use and fault conditions of the
relevant end-use equipment.

9.1.2 Tab terminals shall be constructed in accordance with IEC 61210 and the maximum
permissible temperature of the used Tab materials shall be in accordance with Table A.1 of
IEC 61210:2010 (Tabs / Integrated).

9.1.3 Current-carrying parts shall be constructed in such a way that contact pressure|is not
transmitted through non-metallic material other than ceramic, or any material considefed as
having sufficient dimensional stability over the range of temperatures to be expected, linless
there |s sufficient resilience in the corresponding metal parts to compensate fersany shrinkage
or disfortion of the non-metallic material.

Current-carrying parts shall have the necessary mechanical strength,(be capable of carrying
the rajed current and shall be of a material that is acceptable for theparticular applicatign.

For clrrent-carrying parts, temperature limits shall be considered according to Table[13 of
IEC 60730-1:2013.

9.1.4 Friction shall not be used to secure uninsudlated live parts (including terminals) to
supporting surfaces if there is a risk of such parts turning or shifting their position, resulting in
the refduction of creepage distances and cleararnces to less than those required elsewhere in
this sfndard. The security of contact assembliés shall be such that alignment of contacts is
maintgined.

9.1.5 Leads and terminal parts shall\be secured so that stress on them during installation
and nprmal use does not impair opgration of the thermal-link. Thermal-links using seals with
formed leads for use in appliances_or components shall not be bent less than 3 mm frgm the
thermal-link seal.

Leads|may be bent less than'3 mm from the seal if:

a) theg thermal-link manufacturer's bending fixture and procedure does not transmit stress to
the thermal-linktoperating mechanism, and if;

b) fogmed test-5émples specimens shall be subjected to the bending/twist lead secureness test
of P.2.4 and-the rated functioning temperature test of 11.3.

9.1.6 Thérmal-links with leads smaller than 0,21 mm2 shall be provided with application
instructions—that instruct the user how to mount the devicein nqnipmnni" takin into
consideration the device's temperature response. The instructions shall also include guidance
on the effects that movement and vibration in the equipment may have on the thermal-link's
terminals, connections and other mounting components.

9.1.7 A terminal for a soldered connection shall have provision, such as a hole, for holding
the conductor independently of solder.

9.1.8 When applicable, provision shall be made for securely mounting a thermal-link in
position.

9.1.9 Thermal-links intended to be embedded in windings and the like need not have
provision for mounting.
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9.1.10 Bolts, screws, or other parts used for mounting an assembly having a thermal-link shall
be independent of those used for securing component parts of the assembly.

9.1.11

Compliance is checked by the lead secureness tests of 9.2. Mounting and securement

instructions shall be provided with thermal-links for the manufacturer of the end-product in
accordance with Annex A.

9.2
9.2.1

Lead secureness tests

General

If forcapﬂﬂMeMMWs&wmwmlTading
directly or indirectly to stress being applied to the operating mechanism, the tests descripbed in

9.2.2,
tend t

9.2.3 and 9.2.4 shall be conducted. There shall be no displacement of parts,that|would
b reclose a thermal-link or reduce creepage distances or clearances as a result [of the

tests gpecified in 9.2.2 and 9.2.3. There shall be no displacement of parts othér-than the wire

leads

9.2.2

as a result of the test specified in 9.2.4.

Tensile test

The thermal-link shall be supported in any convenient manner in.order not to damage it|and a

tensilg force as specified in Table 2 shall be applied to each lead-for 1 min.

9.2.3

The tH
and a

of 2 mm from the thermal-link.

9.2.4

The th
throud
as shg

Thrust test

ermal-link shall be supported using any convenient means such that it is not damaged
thrust force as specified in Table 2 shall be applied to each lead for 1 min at a distance

Bending/twist test

ermal-link shall be rigidly supported“such that it is not damaged. Each lead shall be bent
h 90° at a location 10 mm fromthe body of the thermal-link and then twisted through 180°
wn in Figure 1.
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Dimensions in millimetres

Thermal-link
rigidly supported

l

90°

Step 1: Bend

180° ”

IEC

Step 2: Twist

Figure 1 — Bending/twist test

Table.2'< Strength of leads and terminal parts —
Minimum required tensile and thrust test forces

Nominal cross+sectional area of the lead, 4, Tensile force Thrust fofce
mm? N N
Up to pnd including 0,05 1 0,25
Over (0,05 up to and including 1,2 20 x 4 5x 4
Over 1,2 40 8

NOTE 4 is the nominal cross-sectional area of the terminal in mmZ2.

9.3 Contacts used for the current path

Contacts used for the current path in a thermal-link shall withstand the voltage stress
determined by the voltage source in the circuit. Current-carrying elements or contacts, together
with their terminals, are usually isolated from metal parts such as mounting brackets, metal
enclosures and the like, by insulating material.

Compliance is checked by the tests of this document.
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9.4

Accessible mounting brackets or metal parts

If mounting brackets or metal parts of the thermal-link's enclosure are accessible or connected
through low impedances to metal enclosures of the equipment accessible to the user from the
outside, the insulation between the current-carrying elements of the thermal-link and such
conductive enclosures shall be adequate under specified conditions of ambient temperature
and humidity.

Compliance is checked by the test of 10.1.

9.5

Insulating materials

9.5.1
tests ¢

9.5.2
in Ann

9.6

9.6.1
termin
trackirn

9.6.2
in acc
The P
175V

9.7
9.71

together with their terminals) and thie) outside of the thermal-link housing including ins

metal
absoly

Attent
Table

equipm’uent standards._In such cases, additional means should be provided when a therm

is mo
valueg

9.7.2

The insulating materials used in the construction of thermal-links are checked
f this document.

Requirements for insulating materials used in thermal-link packaged. assembli
ex H.

Resistance to tracking

If insulating material used for the support of currentycarrying parts, contact
als is exposed during normal use to deposition of moisture’ of dust, it shall be resis

g.
For material other than ceramic, compliance is checked by performing a trackir

brdance with IEC 60112 on specimens or flat test pieces of equivalent insulating ma
roof Tracking Index (PTI) values shall be declared by the manufacturer, but not les

Creepage distances and clearances

The creepage distances and-clearances between current-carrying parts (co

parts thereof, shall be notlless than the values in Table 3. The values indicat
te minimum values and.inctusive of manufacturing tolerances.

by the

S are

s and
fant to

g test
terial.
s than

ntacts
ulated
d are

on is drawn to the.fact that the external creepage distances and clearances specill:ied in

3 is allowed, in(some cases, be smaller than those required by certain applia

nted in thesequipment in order to adjust the creepage distances and clearances
required‘by-the relevant equipment standard.

These distances do not apply between the open contacts of a thermal-link.

ce or
al-link
to the

Comp

iance is checked by measuring the distances concerned.
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Table 3 — Creepage distances and clearances (absolute minimum values)

Rated voltage, U, Clearance Creepage distances

\Y mm mm

0 to 32 0,2 0,53

33 to 50 0,2 1,2
51to 125 0,5 1,5

126 to 250 1,5 2,5
251 to 400 3,0 4,0
464to696 46 679

If condlitions are different from those specified in Note 2, adjustments in clearances/creepages will be _necg¢ssary
as per IEC 60664-1.

NOTE|1 The clearances/creepage distances are specified according to IEC 60664-1.

NOTE|2 The values specified are for typical applications of thermal-links assuming:

[V]
~
(o]

ntinuous voltage stress;

=
o

altitude of less than or equal to 2 000 m;

sic insulation;

Q O
= —
5 O

inhomogeneous field;

e
o

ervoltage category II;

—n
g
o

llution degree 2;

aterial group 1.

e
3

9.8 |Temperature and humidity cycle conditioning

9.8.1 Thermal-links shall not be adversely influenced by humidity present in the ambient
conditjons for which they are intended.

9.8.2 For temperature and humidity cycle conditioning, the thermal-link-samples spedimens
shall e subjected to three complete conditioning cycles. Each cycle shall consist of 24 h at-7,

T: -15fC followed immediately (within 15 min) by at least 24 h at (35 +5) °C and (90 £ 5) %
relative humidity, followed-by 8 h at (0 £ 2) °C.

9.8.3 | Compliancé.is checked by subjecting the specimens to the dielectric strength (seg 10.1)
and insulation resistance (see 10.2) tests of this document.

NOTE For-a.thermal-link with a non-electrically conductive case body, the dielectric and insulation registance
tests arp performed after removal of the-samples specimens from the conditioning chamber.

NOTE Z—For a thermal-link with an electrically conductive case body, the Insulation resistance test 15 conducted
between the terminals after removal of the-samples specimens from the conditioning chamber.

9.9 Terminals and terminations

9.9.1 Terminal and terminations (leads) used in the construction of thermal-links are
checked by the tests of this document.

9.9.2 Requirements for terminals and terminations used in thermal-link packaged
assemblies are in Annex H.
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10 Electrical requirements

10.1 Dielectric strength

10.1.1 The dielectric strength of thermal-links shall be adequate both before and after having
operated, and also after having been subjected to the tests of 9.8.

If applicable, the test is conducted between:

i) Current carrying parts and enclosure (wrapped in metal foil), or,

i) Current carrying parts and insulated exposed metal parts.

10.1.2 Compliance is checked by applying the appropriate test voltage between thé-rdlevant
circuits specified in Table 4 immediately after the tests of 9.8, if applicable, and also”aftier the
tempgrature tests of Clause 11.

Table 4 — Test voltages for dielectric strength

Between Test voltage
Current carrying parts and enclosure (wrapped in metal foil, if applicable) 2 U, +1000V
or
current carrying parts and insulated exposed metal parts 2U,+1000V
Discomfnection (between open contacts) 20,

10.1.3 A power transformer with an output of pot less than 100 VA is required for this fest.

10.1.4 The insulation is subjected to a test\voltage with a substantially sine-wave form having
a freqpuency between 45 Hz and 62 Hz.

10.1.8 Initially not more than half the prescribed voltage is applied. It is then raised with a
rate of rise of approximately 500.V/s to the full value.

10.1.§ Immediately aftefnthe humidity test, the enclosure shall be wrapped in metal fgil and
the tept voltage shall beyapplied for 1 min across the disconnection and between the qurrent
carrying and the metal foil.

10.1.77 The specimens are deemed to comply with the requirements if no flashoyer or
breakgown oceurs.

10.2 |lnsulation resistance

10.2.1 The insulation resistance of thermal-links shall be adequate both before and after
having changed their state of conductivity, and also after having been subjected to the relevant
tests of 9.8.

If applicable, the test is conducted between:

i) Current carrying parts and enclosure (wrapped in metal foil), or,
i) Current carrying parts and insulated exposed metal parts.

10.2.2 Compliance is checked by measuring the insulation resistance of the thermal-link after
the test of 9.8, before and after having operated in the temperature test of Clause 11. The
insulation resistance shall be measured with a DC voltage of 2 U, between the current carrying

parts and the enclosure (wrapped in metal foil, if applicable), or between current carrying parts
and insulated exposed metal parts, and between the terminals.
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NOTE A d.c. test voltage is used in order to eliminate possible deviations due to capacitive currents.

10.2.3 The specimens are deemed to comply with the requirements if the insulation resistance
measured between the current carrying parts and the enclosure, (wrapped in metal foil, if
applicable) or between current carrying parts and insulated exposed metal parts is not less than
2 MQ, and across the disconnection is not less than 0,2 MQ.

10.3 Interrupting current

10.3.1 General

A thermal-link shall interrupt the applicable test current specified in Table 5 at 1,1 times the
rated [voftage, U, under the conditions specifiedm 10-372 1, 1037272, 10-372.3,1013.2.4,
10.3.2.5, 10.3.2.6, 10.3.2.7, 10.3.2.8, 10.3.2.9, 10.3.2.10 and 10.3.2.11.

NOTE |The main purpose of this test is to evaluate the mechanical and electrical integrity of-the) thermal-link to
interrupt a certain load.

10.3.2 Specific conditions

10.3.2.1 Any noncurrent-carrying metal part that is an inherent part.of'the thermal-ass¢mbly-

link an
shall |
Stand

Table 5 — Test current for interrupting test

d that may be bonded electrically to a normally-earthed exposed part of the end-pfoduct
e connected through a quick acting and high breaking 1 A\fuse (see IEC 60127-2[2014,
ard sheet 1) to earth.

[ype of rating Rated in Test current Power factor Time consjtant
AC amperes 1,5 tipgs'rated 0,95t0 1,0 -
current
Resisfive 2
DC amperes 1,5 times rated _ d
current
Inductjve AC amperes 1,5 times rated 0,6 -
current
AC locked rotor 6 times full-load
amperes\(LRA) current @ 04105 B
Motor -
DG.aiperes 10 times full-load _ d
rated current
Pilot quty AC volt-amperes b 0,35 -
Electr|c discharge Jamp AC amperes 4 times rated 0,4 to 0,5 -
current
Specigl € € e
Resisfive/Inductive . o . d
Combjnation

d

b See 10.3.2.8.

Under consideration

a8  Or the specified value, such as horsepower, if locked rotor ampere rating is omitted.

¢ Additienally-According to manufacturer’s declaration (only in combination with resistive / inductive load).

10.3.2.2

For a thermal-link having an exposed element, a metal screen shall be located

12,7 mm away from live parts. The screen shall be connected to the opposite pole of the test
circuit through a quick acting and high breaking 1 A fuse (see IEC 60127-2:2014, Standard
sheet 1). The distance is measured between the screen and the nearest point of the-element
noncurrent-carrying metal part when the-element noncurrent-carrying metal part is in the open
position.
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10.3.2.3 Based on the intended use of a thermal-link, the screen may be located at a distance
other than 12,7 mm if acceptable to both the manufacturer and the end user.

10.3.2.4 The test circuit shall have an open circuit voltage within 1,1 to 1,155 times the rated
voltage of the thermal-link to be tested. This tolerance may be exceeded with the manufacture's
consent. The closed circuit voltage of the test circuit when carrying the rated current shall not
change by more than 2,5 % of the rated voltage.

10.3.2.5 The tolerance of the test current shall be within £2,5 % of the specified test current.

10.3.2.6 If a thermal-link has the same current rating at more than one voltage, a test at the
highegt voltage is considered to be representative of tests at the lower voltages.

10.3.2.7 If a thermal-link has more than one voltage rating within a specific power|factor
group| the tests shall cover the conditions of maximum voltage, power, and curtént. One test
may cpver two of these conditions.

10.3.2.8 For thermal-links assigned a pilot duty rating, the test lpad shall consist|of an
electromagnet representative of the magnet coil load that the thermal4link is intended to cpntrol.
The tgst current shall be the normal current which shall be determined from the voltage and
volt-amnpere rating of the thermal-link. For an alternating currept thermal-link, the power|factor
shall Qe 0,35 or less and the inrush current characteristic of the'coil shall be 10 times the normal
current. The test shall be conducted with the armature closed:

10.3.2.9 Compliance is checked by the following teSt.

The-sgmples specimens shall be placed in a test°oven, stabilized at a temperature of T4 -30 K

(or lower if declared by the manufacturer). ;The thermal-links in the test oven shall tHen be
energlzed and the oven temperature increased at the rate of (2 £ 1) K/min and the test shall be
continped until the thermal-link functions@yr the oven temperature reaches 30 K above T}.

Furthgrmore the thermal-links shall open the test circuit at a temperature below or equal|to T;.

The tHermal-link may operate‘immediately after being energized, in which case the tempgrature
increase of (2 £ 1) K/min_is.not necessary and the test may be stopped.

10.3.2.10 The oven\temperature may be monitored by means of a thermocouple attached to
an identical but nenxfunctioning thermal-link mounted adjacent to the-sampiles specimens|under
test.

10.3.2.11 A thermal- Iink that is rated for controlling an alternating current motor is accetable
for alte
interrut F
the same vo/tage is not more than 67 % ofthe rated /ocked rotor current (LRA) of the device.

10.3.2.12 There shall be no damage to the integral leads of a thermal-link. There shall be no
emission of hazardous substances from a thermal-link. The case of an enclosed element shall
remain intact. The quick acting and high breaking 1 A fuse (see IEC 60127-2:2014, Standard
sheet 1) specified in 10.3.2.1 and 10.3.2.2 shall not function (open). An exposed element shall
not arc to adjacent metal parts and material shall not be expelled which may harm the
surrounding area.

10.3.2.13 After these tests, the insulation resistance shall comply with the requirements of
10.2.


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

10.4
10.4.1

- 24 - IEC 60691:2023 RLV © IEC 2023

Transient overload current

Thermal-links shall withstand repeated current surges, considered as being nor

most applications.

mal in

10.4.2 Compliance is checked by the following test, performed under normal conditions as
specified in Clause 5 (i.e. room ambient conditions).

10.4.3 DC current pulses, with an amplitude of 15 /. and a duration of 3 ms with 10 s intervals
are applied for 100 successive cycles through the current path.

10.4. After the test, there shall be no interruption of the current path nor other dam

the s

10.5
10.5.1

10.5.1
and 1

10.5.1|.

results

10.5.2

10.5.2.

circuit|

10.5.2
U

r

10.5.2.

select
applic

10.5.2
accep

10.5.2.

wire h
surroy

nse of this document.

Limited short-circuit test
General

.1 When declared by a manufacturer, a thermal-link is tested(as described in
D.5.3.

2 If the limited short-circuit test is conducted on the thérmal-link itself with acce|
, the test need not be repeated during the investigation-of the end-product.

Test method

1 Three-samples specimens of the thermal-link shall be subjected to a limited
test.

.2 The test shall be conducted at-a‘voltage within +5 % tolerance of the rated v
3 The thermal-link shall*be connected in series with a non-renewable fuse pr

bd for the application in-accordance with 10.5.3. The circuit shall limit the current
hble value specified in Fable 6, measured without the thermal-link in the circuit.

.4 The power factor of the circuit shall be 0,9 to 1,0, unless a lower power fa
able to both the manufacturer and the end user.

5 The-thermal-link shall be connected in the circuit by two 915 mm lengths of ¢

age in

10.5.2

ptable

short-

oltage

operly
to the

ctor is

opper

aving.a.cfoss-sectional area as indicated in Table 6 of IEC 60730-1:2013. Cotton shall

nd,the thermal-link, or a metal screen located 50 mm away — or less if acceptable t

D both

the mfnufacturer and the end user — from all parts of the thermal-link during the test.
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Table 6 — Limited short-circuit test capacity

Combined rating of thermal-link Short-circuit capacity
(amperes) a

Voltamperes, Voltamperes, | Voltamperes, 251V to
single-phase three-phase direct current Horsepower kw 0Vito250V 690 V
0to1176 0 to 832 0 to 648 0to 0,5 0to 0,375 200 1000
1177101920 | 83310 1496 | 64910 1140 | Over0,5t01 | OVe[ 937510 1000 1000
192110 4 080 | 1497 to 3990 | 1 141 t0 3000 | Over 1 to 3 0ve;02,57§0 to 2 000 5 000
4081to 9600 | 3991 to 9 145 | 3001 to 6 960 | Over 3 to 7,5 0verszéggo to 3500 5\0p0
9 601|or more | 9 146 or more | 6 961 or more Over 7,5 Over 5,600 5000 5 0po

2  Foil the fluorescent lamp ballast test, the limited short-circuit test capacity shall be 200 A.

10.5.2.6 Each thermal-link shall be subjected to one test.

Fuse size (rating)

The fyse size for the limited short-circuit tests shall be:

a) 20|A for a thermal-link rated 0 V to 125 V and 15 Ador-a thermal-link rated 126 V to §90 V,
unless a larger fuse size is necessitated by b) to f)
b) 20]A for a thermal-link intended for use in fluorescent lamp ballast. The fuse shal| have

depign characteristics such that it will not open'in less than 12 s when carrying 40 A.

c) For a thermal-link having motor ratings, the'largest standard size between 300 % and #00 %
of the full load current rating for non-hermetic motors and between 175 % and 225 %|of the
full load current rating for hermetic-réfrigeration motors.

d) For a thermal-link intended for use in motor-group circuits, the largest standard fuse size
baged on the sum of the full lead ratings of all loads except the largest motor rating, plus
30D % to 400 % of the fullNlead current rating of the largest motor if the motor is & non-
hefmetic type, or plus 175% to 225 % of the full load current rating of the largest motor if

motor is a hermeti¢-refrigeration compressor type.

e) For a thermal-link.intended for use in electric space-heating equipment, based on 12 % of
ampere rating.”/If 125 % of the ampere rating results in a value for which therg is no
stgndard fuse‘size, the next largest fuse size shall be used.

f) Fof a thermal-link having other ratings, based on the rating in amperes of the next largest
stgndard:fuse size.

g) If acceptable in accordance with the end-product requirements, a smaller fuse siz¢ than
specified-inc)to-f)-

10.5.4 Compliance

There shall be no ignition of the cotton mentioned in 10.5.2 or the evidence of a risk of fire
during the test or electric shock after the test.

11 Temperature tests

11.1 General

11.1.1 The characteristic temperatures of thermal-links shall comply with the values and
tolerances as declared by the manufacturer and with the requirements of Clause 11.

11.1.2 The functioning temperature, T;, shall not be influenced by thermal ageing.
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11.1.3 Compliance is checked by subjecting specimens to one or more tests mentioned below,
in the order given in Table 1.

11.1.4 Operation of thermal-links shall be signalled by suitable means, for example, light
emitting diodes with series resistors limiting the signal current to a maximum of 10 mA.

11.1.5 Operation of thermal-links shall be checked after each test step.

11.1.6 In order to obtain the required accuracy of temperature settings, indicated test
temperatures shall be measured with an accuracy of +1 K of the nominal temperature up to
100 °C and 1 % of the nominal temperature above 100 °C.

11.1.71 Care shall furthermore be taken that temperature differences in that part of the oven

where|the specimens are tested, do not exceed at any point:

e 0[5 % of the nominal temperature higher than 200 °C; and

e 11|K at the nominal temperature of 200 °C or lower.

11.1.8 This may be obtained for example by placing the specimens within a thick-walled
aluminium box mounted in such a way that it is not in direct contact/with the internal walls of

the oV

11.1.9
accor

en.

For thermal-link packaged assembly, the maximum use temperature shall
ance with H.11.101.

Holding temperature,

be in

11.2.1

11.2.2

11.3

When declared-by the manufacturer, a thermal-link is tested as described in An
Requiremeénts for thermal-link packaged assemblies, see Annex H.

Rated-functioning temperature, T

nex |.

11.3.1
or oil |

lowest tolerance. The temperature shall then be stabiliz
readings taken 5 min apart are within 1 K of each other.

For devices rated less than 250 °C, the thermal-links shall be exposed in the

ed, shown when two consecutive

11.3.2 For devices rated 250 °C or higher, the thermal-links shall be exposed to 7; — 22 K, or

as declared by the manufacturer, but not higher than 2 K below the lowest tolerance. The
temperature shall then be stabilized, shown when two consecutive readings taken 5 min apart
are within 1 K of each other.

11.3.3 The temperature shall then be increased steadily with a rate of rise between 0,5 K/min
to 1 K/min, until all specimens have functioned.
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11.3.4 The individual functioning temperature of thermal-links, rated less than 250 °C, shall
be recorded and they shall be not less than as declared by the manufacturer, or T; — 10 K if no

declaration is made.

11.3.5 Forthermal-links rated at 250 °C or higher, the recorded temperature shall be not less
than that declared by the manufacturer, or T; — 20 K if no declaration is made.

11.3.6 Forthermal-links rated lower than 250 °C.-or -higher than 250 °C, The temperature of

thermal-link shall not be greater than T;.

NOTE Fre-eqtiprentrecommeondedforthe-tests—ofH3is—showninCladse-G-6

11.4 |Maximum temperature limit, T,

11.4.1| The specimens shall be subjected to T}, (; °C for a period of 10 min,
11.4.2 With the-samples specimens maintained at T, 72 °C, a dielectric-test as per 10.[1, and
an insulation resistance test as per 10.2, shall be conducted.

11.4.3 To overcome possible effects of thermal inertia of thespecimens and any necéssary
connegtions, and also to facilitate the introduction of the specimens into a suitable hgeating
chamber, the specimens can be inserted into a sand box{maintained at 7,,,.

11.4.4 The T;and T,, tests may be conducted in separate equipment and-samples spedimens
may cpol down during transfer from the 7; to T, test.

11.4.5 No flashover, breakdown or refungtioning shall occur. At the conclusion of this {est all
specimens shall have functioned.

11.5 |Ageing

11.5.1 In order to verify whether ageing at high temperature has a deleterious effect, thermal-
links ghall be subjected to,the series of test steps of 11.5.4.

11.5.2 The temperature shall be maintained constant within £1 K.

11.5.3 Any spécimens remaining intact at the conclusion of each step shall be submitted to
the ngxt step.

Conformity shall be considered satisfactory if all specimens have functioned after the fifst two
steps.

11.5.4 Test steps are as follows:

If requested by the manufacturer, the specimens are subjected for three weeks to either:

a) T - 15K, or

b) Between atemperature chosen between 7; — 15 Kand a declared value by the manufacturer.

11.5.4.2 The following tests are mandatory:



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

- 28 - IEC 60691:2023 RLV © IEC 2023

11.5.4.21  Step 2: Ty - 15 K for three weeks. At the conclusion of the test, at least 50

the specimens shall not have functioned unless the specimens have already been submitted
to step 1, in which case all specimens may have functioned.

11.5.4.2.2  Step 3: Ty - 10 K for two weeks.

11.5.4.2.3  Step 4: Ty - 5 K for one week.

11.5.4.2.4  Step 5: Ty - 3 K for one week.

11.5.4.2.5 Step 6: T; + 3 K for 24 h.

11.5.

11.5.

12 Resistance to rusting

12.1

plating or other equivalent means.

12.2

12.3

possiljle rusting of such parts.

12.4
temp

suitabje temperature and the ferrous partssshall show no sign of rusting that might imp
performance of the thermal-links in the_sense of this document.

13 Manufacturer’s validation,programme

131

validaling performancesas:per 13.2 and 13.3.

13.2

stren

securg¢ness-tests) may be omitted.

13.3

% of

5' The specimens shall then cool in the test chamber to less than T; — 35 K.

6 The test is considered successful if all specimens have functioned.

Iron and steel parts shall be protected against corrosion byyenamelling, galva

Corrosion protection is not required for parts made of-stainless steel.

Thermal-links provided with one or more ferrous) parts shall not be adversely affec

Compliance is checked by inspecting-specimens of Groups A, B and C aft
drature and humidity cycle conditioning~test of 9.8. The specimens are dried in a

The manufacturer shall conduct regular inspections for production control and te

hizing,

ted by

pr the
ir at a
air the

sts for

The manufagturer shall test three-samples specimens each, for all temperature :Iatings
for thgrmal-links,/ence every two years for 10.3 (Interrupting current), 11.3 (Rated func
temperature).and 11.4 (Maximum temperature limit) followed by the tests of 10.1 (Dig

ioning
lectric
(Lead

?h) and 0.2 (Insulation resistance). The pre-conditioning tests described in 9.2

The tests of 10.3 shall be conducted on

a) the highest rated voltage,

b) the highest rated current,
c) both a) and b)

with AC and/or DC in the case of a resistive or motor load, or with AC in the case of inductive,
pilot duty or electric discharge lamp load; and

d) the current and circuit condition declared by the manufacturer in the case of a special load.

Non-compliance in any of the tests shall be subject to a review and repetition as per Clause 5.
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Annex A
(normative)

Application guide

A.1 Instructions for mounting given by the manufacturer of the thermal-link shall be followed,
especially in the case where thermal-links are provided with a coating or used in impregnated
windings.

A.2 Thermal-links shall be chosen such that all prevailing electrical requirements with regard

to insy
under
for au

A.3
therm
condif

A4 |
so th

effects.

Hio, video and similar electronic devices, see IEC 60065.

Thermal-links shall be chosen such that, in the mounted position, their electric
bl insulation shall not be degraded by thermal overshoot effects produced undelr fault

ons in the equipment.

thermal-links in the form of melting wires or strips are applied;-barriers shall be pr
sagging of such elements or possible droplets of molten tmetal cannot produce h

A.5 If such melting wires are clamped or pressed underiscrews, rivets or terminals, it s
verified that mechanical creepage phenomena do not résult in unacceptable electrical co

NOTE |For hand-held or portable equipment, this provision @applies irrespective of their position.

A.6
they

A.7

lectrical connections shall function as iftended over the range of temperatures to
ay be exposed in the equipment.

Connectors and terminals shall not loosen easily due to vibration, shock, thermal ¢

and the like.

A.8
rigidity
termin

A.9

shall
withst
expec

Boldered connections, if any, shall not rely solely on the solder alloy for their mech

al.

The mechani¢al strength and rigidity of the hardware used for mounting the therm

be adequate. Brackets, clamps or screws used for mounting the thermal-link
bnd thrdst* and tensile forces, torques, vibrations and cyclic temperature ch
ed during normal operating conditions of the equipment.

al and

bvided
armful

:l:all be

tacts.

which

ycling

anical

but shall include mechanical anchoring, for example a wire bent through a hole in a

al-link
shall
anges

A.10

duced

The mounted thermal-link shall he adequately protected from harmful effects pr

by possible spillage of liquids from the equipment, for example by covers.

A.11

In order to avoid possible damage to the thermal-link, the manufacturer should be
consulted when the end-use application involves sealing in or the use of cleaning solvents.
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Annex B
(normative)

Alternative ageing test for thermal-links with 7,
greater than 250 °C for use in electric irons

B.1 Thermal-links used to protect electric irons where the normal holding temperature is
250 °C or greater and which, in the event of failure, rises rapidly to a functioning temperature
of 300 °C or higher, are not required to follow the usual ageing test described in 11.5.

B.2 Theattermative agemg testis conductedas per the mmanufacturer' s aectaration:

B.3 Additionally, the tolerance of 7; in 11.3 is allowed to be —-20 K instead of —10K:

B.4 All other requirements of this document, however, shall be met in orderto conformm with
this stpndard.
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Annex C
(normative)

Conductive heat ageing test

NOTE Inthe USA, Annex C is required to be declared. For all other countries, Annex C is applicable when declared
by the manufacturer.

C.1 Conductive heat ageing test

Th f Haowina caonductiva haoant aanina tact chall ha ~anAiintad AN thaprmnal Linleo aith ~ 7T t
e fohewinrg-eonductive-heat-agetnrgtestshal-beecondusted-anthermalHrks-with-a—qrating

N

of 179 °C or above. The test is optional for thermal-links with a T; rating less than 175-C.

The cpnductive heat ageing test may be omitted if the thermal-link is of eutecti¢ type pnd is
constrnucted without contacts.

C.2 |Method

c.21 General

Thirty{samples specimens shall be subjected to the test. Each.of three groups consisting|of ten
sample specimen thermal-links, shall be secured to a test fixture assembly and placed|on an
electrically heated static-air test oven constructed in agcordance with C.6 and subjected|to the
test déscribed in C.2.2, C.2.3, C.2.4, C.2.5, C.3 and"C.4. The oven cover of the test oven, as
showr in Figure C.2, shall be replaced with the testfixture assembly as shown in Figure C.1.
The aluminium test box section and the ceramic oven liner section, shown in Figure C.2, shall
be removed from the test oven.

C.2.2 Typical test fixture assembly.

A typjcal test fixture assembly as’shown in Figure C.1 consists of an aluminium |plate,
229 mm x 229 mm and 6,4 mm thick on which ten thermal securing clips are mounted pn the
outer perimeter of the plate apd.sérve to secure the thermal-link to the surface of the plgte. An
electrical insulator, consisting-of two layers of 0,075 mm thick polyamide film and a nominal
total thickness of 0,15 mm, shall be placed around each thermal-link to electrically insulate it
from the aluminium plate,"The leads of each adjacent thermal-link shall be welded together to
form g series circuit. (The wire size, type of wire, or termination method selected to connect the
thermal-link to the electrical load, shall not significantly affect the temperature of the thermal-
link tojwhich the(Joad is connected. The test fixture may be modified so that all 30 test-sgmples
specihens may be tested on one test fixture assembly. Multiple test fixtures may be usgd with
the-safmplesispecimens divided into multiple groups.

C.2.3 L ~-Temperature-setting

The test fixture assembly shall be placed on the thermal-link test oven as the cover, with the
thermal-links positioned on the outside surface of the aluminium plate. The test oven shall be
rated 10 A, 120 V AC or 230 V AC.

C.24 Temperature behaviour

The temperature on the aluminium plate and the thermal-links shall be controlled by the length
of time the test oven remains "on". During the "on" period, the thermal-links shall also be heated
as a result of conducting a load current of 10 A at 120 V AC from the heating element of the
test oven connected in series with the thermal-links.
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Exception: If the thermal-link is rated less than 10 A, a separate circuit with an external load
set for the thermal-link rated current shall be connected to the thermal-link. The load current
shall be cycled concurrently with the test oven heating element. Whenever a thermal-link opens,
the test oven heating element shall remain off until the open thermal-link is removed and the
thermal-link test location is bypassed.

C.2.5 Temperature monitoring

The temperature of each thermal-link shall be monitored by a thermocouple welded to the
uppermost side of the thermal-link body. The thermal-link having the highest temperature shall
be used for controlling the length of the oven "on" period. Verification of the stability of the

temperature of the thermal-link body shall be determined 24 h after the start of the test. At that
time, the temperature of eight out of ten (80 %) thermal-links shall be within 12 K of the\hlighest

monitgred temperature.

C.3 |Ageing

C.3.1 General

The thermal-links shall be aged as described in the following steps-for a total of eight weeks
plus ope day or until they function:

Step A 336 h (2 weeks) at 35 K below T%;
Step H 336 h (2 weeks) at 25 K below T%;
Step @ 168 h (1 week) at 20 K below T
Step [0 168 h (1 week) at 15 K below T

( )

(

1

<

Step £ 168 h (1 week) at 10 K below T
Step H 168 h (1 week) at 5 K below 7§

Step ( 24 h (1 day) at Ty + 5 K. AlI'30 thermal-links shall be subjected to this step.

\*rg

Ty is the rated functioning tempgrature of the thermal-links. For each step, a tolerance gf K
-6

shall Be used for controlling the test oven "on" and "off" period.

The Igad current "on!_time through the tested device shall be at least 5 s but not longgr than
10 s gs declared<by-‘the manufacturer. These values may be exceeded during the ramp-up
periods if the required ageing temperature of the step involved (Step A to Step G allowipg the

0
K tpleranee) has not yet been attained on the thermal-link having the highest tempdrature
-6

and which is being used for controlling the length of the oven "on" period. The thermal-link may

ot baoa onarai—oad A eis athao ramn s e
or ma._ LLASATESAVERI RAVA AT IPAAC RV e LRI AT RRTR AR R R R] > A=) VAN A B Aviv I

C.3.2 Cooling operation

Twice each week, the test oven shall be de-energized and the test fixture allowed to cool to
room temperature. The cool-down period shall be for 12 h on the third and fifth day of each
week. The total ageing time for each step shall not include the cool-down period or the time
when the test oven is off due to a thermal-link functioning.

C.3.3 Premature operation

If a thermal-link functions prior to completing the total ageing period, the thermal-link shall be
bypassed in order to retain continuity of the series circuit. During the reconnection process, the
remaining thermal-links shall not be disturbed. Additional wire leads of proper size and type are
to be used.
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C.4 Results

As a result of the test, each thermal-link shall operate as intended, shall be electrically open,
and there shall be no dielectric breakdown as a result of the test prescribed in Clause C.5.

C.5 Dielectric strength test

With reference to Clause C.4, following the test, each thermal-link shall be subjected to the
dielectric strength test of 10.1, applied between the leads or terminals of the opened thermal-
link after the test-samples specimens have been brought to room temperature.
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B o .

Test oven

3 1.5 Aluminium plate

1,75

(50,8) ' (44,45)

(2286
(38,1)

\;Securing clip
\/Thermal-link

(228,6)

Top view IEC

Dimensions in millimetres (inches)

Test oven
76,2 38,1

- > Aluminium plate
®) (1:9)

228:6
©)

Securing clip

Thermal-link

228,6
©)

A
Y

Top view IEC

Figure C.1 — Typical test fixture assembly
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C.6 Testoven

The test apparatus shall consist of an electrically heated, static-air oven. A typical example of
such an oven is shown in Figure C.2. The oven shall be located in a room free of draughts and
the ambient temperature shall be maintained reasonably constant during the test.

The oven described in Figure C.2 has a two-section core consisting of a non-metallic oven liner
and a metal test box.

The interior surfaces of the oven described in Figure C.2 consist of a firebrick or a like type of
surface which shields radiant heat and reduces heat loss. Seams and joints shall be tight.

The inner metal test box of the oven described in Figure C.2 has 6,4 mm thick walls, The test
box shall rest on inorganic blocks and shall be shielded from radiant heat. The.t€émperptures
aroundl the thermal-link shall be monitored by thermocouples located inside theymetal tegt box.

The tgmperature regulating system of the oven shall be such that the temperature of thg air at
the test location is maintained within 0,5 K.
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Wi Wi

IEC

Key
testlsample specimen chamber

N

temperature monitoring-and recording thermocouples
alurpinium test box section, supported on four ceramic buttons
low{density fire brick oven

cergmic oven liner section

temperatlre controlling thermocouple inserted at the base of the oven between test box and oven liner

heating coil recessed in inside face of oven
heating element in series with oven heater used as ballast resistor

oven cover: 16 cm x 29 cm x 29 cm

W > ® N O oA W N

6,35 cm x 22,85 cm x 22,85 cm with a hole 8,25 cm x 8,25 cm

Figure C.2 — Typical thermal-link test oven


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 RLV © IEC 2023 - 37 -

NOTE

D.1

D.11

Annex D
(informative)

Extended holding temperature evaluation
Annex D is applicable when declared by the manufacturer.
Extended holding temperature conditioning test

Twenty-five devices shall be placed in an electrically heated static-air oven for a

period

of 10
be co
variati
links.

D.1.2
showr

temperature of each-sample specimen shall be maintained at the(rated 7, 499 va

therm

D.1.3

25-saipples specimens during the first two weeks of conditioning and £10 % of the T},_1o
i in °C) for at least 20 of the 25-samples specimens for the reminder of the test tinje.

(state

D.1.4

at the
specir
two-s4

D.2

D.2.1
below

energ
shall
T.

D.2.2

shall lbe no damage to the integral leads of the thermal-link. The internal assembly o

ool

weeks wiite Tmaimtaimingthe Tated=oadcurrent at the Tated vottage T e testove
nstructed in accordance with Clause C.6 and Figure C.2 except for overall dimg¢
ons and also the inclusion of the terminal block support test fixture securingdhe‘th
A typical example of the terminal block support test fixture is shown in Figure'D.1.

Each thermal-link shall be connected in series to the terminals of the test fixt
in Figure D.1. The internal cavity of the test oven shall be heated so that thg

bcouple shall be attached to each thermal-link to monitor the bhody temperature.

The temperature tolerances maintained for the-samples'specimens shall be (1)0 K

All-samples specimens that do not exceed +#10 % of the T} _4o rating shall not bg

hens shall be subjected to the load current interrupt test of Clause D.2. The rem
Hmples specimens shall be subjected-yto the rated functioning temperature test of 1

Load current interrupt.test

The-samples specimens shall be placed in a test oven that has been stabilized 4
the rated functioning temperature, T;, of the-sample specimen. Each thermal-link i

e continued uritilithe thermal-link functions or the oven temperature reaches 30 K

Eachthermal-link shall break the specified load current at the specified voltage.

1 shall
ension
ermal-

ire as
body
ue. A

for all

value

b open

conclusion of the conditioning. After the.conditioning period, all but two of the-saples

aining
1.3.

t 10 K
s then

zed and the oventémperature shall be increased at the rate of (2 £ 1) K/min and the test

above

There
each

b .specimen shall be visually examined after the interrupt test. There shall be no w

elding

or und

ue burming or pittimgof thecontacts oroperatimg mechamnismT:
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Repeat for four additional
rows of thermal-links

IEC

Use 3,3 mm? copper wire to jump from row to row of the thermal-links and in and out of the box through the| hole in
the lid.

Secure [thermocouple leads to‘thermal-link body. Exit box through the nearest hole in the lid.

Figure D.1 — Typical terminal block support test fixture
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Annex E
(normative)

Seal ageing test

NOTE In the USA, Annex E is required, if applicable. For all other countries, Annex E is applicable when declared
by the manufacturer.

E.1 This test applies to seals and potting compounds. After the conditioning, as specified
below, the-samples specimens shall be tested to determine critical electrical and mechanical
property values. The average value for each property on the condltloned%amples spemmens
shall featteast 50— of theaverage vatue determmimedomunconditionmed—sarpies spegmens.

Seals|and potting compounds need not be tested if they already comply with the{relevant UL
standard.

E.2 FKor each property to be evaluated, ten-samples specimens shall be conditioned for|1 000
h at the oven temperature determined from the respective thermal endurance profile |ine in
Figurg E.1. The temperature index is the measured normal operating-temperature or—{, 7; -

15 °C| but not less than 60 °C. The-samples specimens are then brought to room temperature.

a higher or lower oven temperature, respectively, may be ‘employed if agreeable to bqgth the

On thisame thermal endurance profile line as shown in Figure E.1, a shorter or longer time at
manufacturer and the end-user, but a period of at least.300 h shall be used.
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Annex F
(normative)

Identification requirements

NOTE Inthe USA, Annex F is required to be declared. For all other countries, Annex F is applicable when declared
by the manufacturer.

F.1 The procedure described below shall be conducted on a number of-samples specimens of
thermal-links employing eutectic-type elements for identification purposes.

apparatus employing a differential scanning calorimeter, shall be compared with a_refgrence
materfal that is thermally inert over the range of temperature rating of the material. The
tempefrature of the-sample specimen and reference material shall be raised at a‘predeteqmined
rate apd the thermal differential between the two materials shall be graphically\recorded pn the
Y axig against increasing temperature on the X axis. This graph shall include the thermally
active|temperature range, i.e. the endothermic melting point of the-sample specimen material.
This point is represented by a downward peak on the graph.

F.2 The thermal activity of the thermal-link's alloy, determined by use of thermal-a%alysis

F.3 The identification test shall be conducted on thermal-links _employing organic-mpterial
elements. An infrared spectrum shall be obtained from thesmaterial by use of an infrared
spectriophotometer. Sampling methods and instrument settings used in obtaining the spectrum
shall he recorded.
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Annex G
(normative)

Indelibility of markings'

Compliance with the marking indelibility testing requirements of Clause 7 shall be checked with
the apparatus shown in Figure G.1.

The principal part consists of a disc of hard white buffing felt, 65 mm in diameter and 7,5 mm
thick. This is locked against rotation and is arranged to move across the surface to be tested

W|th a ctralka of 20 mm and tn Avart A maaciiralla faran Af 9 B N ~An thic onrfanns Tha oto ndard
TtHro e oo o oto—CXC oo uTaoTCToOT e OO Ot oo U o e e oty

test shall be 12 strokes (i.e. 12 rotations of the eccentric) and shall take approximately\15 s.

During the test the appropriate part of the buffing disc is covered with one ayer of| white
absorbent lint soaked with water with the nap surface external.

Dimensions in millimetres

450 Ceéntres

Mild steel strip

48 rev/mi
rev/min 15 5

Guide for strip

60

Sample

Brass washers
Hook for spring balance 60 x 2,5

Hard white buffing felt
65x7,5

Wing nut EC

Figure G.1 — Apparatus for testing durability of markings

1 Figure G.1 and its description have been adapted from Figure 8 and the second and third paragraphs of A.1.4 in
IEC 60730-1:2013, with slight modifications.
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NOTE

Annex H
(normative)

Requirements for thermal-link packaged assemblies

Annex H supplements or modifies the corresponding clauses of this document.

H.3 Terms and definitions

Addition

H.3.1(tl

thermial-link package

a ther
or tab

H.3.1(

maxi
the m

to be
H.4

Additi

H.4.1(
the re

For es
therm

H.5

Additi

H.5.6.
link as

H.6

mal-link packaged in a metallic or non-metallic housing and may be provided with
5, epoxy or any other additions

2

um use temperature, T,
ximum declared external ambient temperature that the thermatstink package is int

bxposed during normal operation, while carrying its rated clrgent
General requirements

DN

1 A thermal-link that is used in a packaged assembly shall be separately evalus
nuirements of this Annex H.

ch applicable test of H.9.9 and HA#1.2101 three new-samples specimens of pac
bl-link assemblies shall be tested:

General notes on tests
DN

2.101 In addifion to the tests of this annex,-samples specimens of a packaged th
sembly shall'be subjected to the test sequence of groups F and G.

Classifiecation

leads

ended

ted to

kaged

ermal-

H.6.2

Thermal conditions

Addition

H.6.2.

H.8

101 aa) T,

Documentation

H.8.101 Addition to item b), sub-item 1) — characteristic temperatures:T,
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H.9 Constructional requirements
Addition

H.9.5 Insulating materials

H.9.5.101 Polymeric materials used in the housing of the thermal-link—packaged-—assembly
package shall have the following ratings or be tested to, at the specified thickness in accordance
with the relevant standards:

a) flammability rating of V-0 or V-1 in accordance with IEC 60695-11-10;

b) glqw-wire flammability index (GWFI) of 850 °C in accordance with [EC 60695-2-12-e4 and
c) glgw-wire ignition test (GWIT) of-850 775 °C in accordance with IEC 60695-2-13;

d) relative thermal endurance index (RTE) value which is greater than or equal t6xthe maximum
usp-or-helding temperature{£,) recorded on the plastic housing during the~test of H.11.101

in pccordance with IEC 60216-5;
e) proof tracking index of minimum 175 V in accordance with IEC 60142;

f) ball pressure test at a temperature of 20 K above the maximum-gse-or-helding tempgrature
£} recorded on the plastic housing during the test of 11101 in accordance¢ with

IEC 60695-10-2.

H.9.5.101.1 If there are no relevant IEC values available,‘as an alternative, comparabfle RTI
valueg may be chosen from an equivalent standard.

H.9.5.102 Potting compounds or epoxy shall be suitable for the application temperatufe and
shall he identified in accordance with Annex F, if applicable.

H.9.5.103 If the maximum-use-or-holding temperature-of-the-thermal-link-packaged-asgembly
recorded on the epoxy or potting compodnd during the test of H.11.101 is less than thetrating
rated femperature of the potting compound or epoxy,-whicheveris-smaller; then the material is
acceplable for the application.

H.9.5.104 If the maximum-u§erer-holding temperature-of-the-thermal-link-packaged-asgembly
recorded on the epoxy or potting compound during the test of H.11.101 is greater than thefrating

rated femperature of thewpotting compound or epoxy,—whichever-is—greater, then the material
shall he subjected to,the’seal ageing test of Annex E, if applicable.

H.9.9 | Terminals'and terminations

Additipnal subclauses

H.9.9.101 Tabs forming part of the thermal-link packaged assembly shall have adgquate
strength to allow the insertion and withdrawal of receptacles without damage to the thermal-link
packaged assembly such as to impair compliance with this standard.

H.9.9.102 Compliance is checked by applying, without jerks, axial forces equal to those shown
in Table H.1. No significant displacement of the tabs or damage shall occur to the assembly.
There shall be no evidence of flashover or breakdown when the product is subjected to the
dielectric strength test of 10.1 between live part and the enclosure.
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Table H.1 — Push and pull force

Tab Size Push? Pull®

(see IEC 61210) (mm) (N) (N)
2,8 50 40
4,8 60 50
6,3 80 70

9,5 100 100

a8 The values in the above table are the maximum allowed for the insertion and the
withdrawal of a receptacle from a tab

H.9.9.103 Tabs forming part of the thermal-link packaged assembly shall be{adequately
spacef to allow the connection of the appropriate receptacles.

H.9.9.104 Compliance is checked by applying an appropriate receptacle.on’ each tab. During
this application, no strain nor distortion shall occur to any of the tabs norto their adjacent|parts,
nor shall the creepage and clearance values be reduced below those specified in Table B.

H.9.9.105 Wiring leads forming part of the thermal-link packaged assembly shall be sigzed in
accordlance with Table H.2 and be mechanically secure so as.to hot transmit axial forces|to the
connegtions.

Table H.2 — Minimum nominal cross-sectional area of conductor

Current carried by wiring leads, A Minimum nominal? cross-sectional

area of conductor, mm?

Up to and including 3 b
Over 3 up to and including 6 0,75
Over 6 up to and including 10 1

Over 10 up to and including 16 1,5
Over 16 up to andjincluding 25 2,5
Over 25 upfto and including 32 4
Over 32 up to and including 40 6
Over 40 up to and including 63 10

a

b

In“the USA, other sizes of conductors apply

No minimum specified, but the manufacturer shall declare the conductor size for

test purposes.

H.9.9.106 Compliance is checked by applying, without jerks, a gradual pull of 20 N to each
lead for 1 minute. No significant displacement of the wiring leads or damage shall occur to the
assembly. There shall be no evidence of flashover or breakdown when the product is subjected
to the dielectric strength test of 10.1 between live part and the enclosure.
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H.11.101 Maximum use temperature test Q)Q

H.11.401.1 The purpose of this test is to simulate the heat ge’ on components use

d in a

thermal-link package during normal operating condition,s\ he declared maximum use

tempefrature. O

H.11.101.2 The thermal-link package shall be placeq he center of a metallic box mea
300 mm (L) by 300 mm (W) by 300 mm (H). The me box with the thermal-link packagg
be plajced in a static-air oven.

H.11.101.3 The temperature of the air wi E%\the metallic box that represents the de
maximum use temperature (Te) shall b asured as near as possible to the center

isuring
e shall

clared
of the

space| occupied by the thermal-link package under test and at a distance of approximately

50 mm from the sample. \O

N~
H.11.101.4 Temperatures o ng"housing material, tabs or wiring lead connections, epo
shall pe determined by meats) of fine wire thermocouples (0,081 mm2) or other equ
meang, so chosen and pgSitioned that they have the minimum effect on the temperature
thermal-link packageﬁ’nder test.

draw the rate ent through the thermal-link. The oven is energized, and the tempera
the ovien sh adjusted such that the temperature within the metallic box is stabilized
declaned imum use temperature, T

A\

H.11.101.5 Th;@"mal-link package is connected to a resistive load circuit that is metdred to

y, etc
valent
of the

ure of
at the

H.11.101.6 Electric power to the sample is applied and the circuit is kept energized for

7 hor

until the temperatures on the components stabilize, shown when two consecutive readings
taken 5 min apart are within 1 K of each other. The thermal link shall not open during the

duration of the test.

H.11.101.7 After completion of the test, while still heated, the packaged thermal-link package

assembly is subjected to the dielectric strength test of 10.1.

H.11.101.8 Compliance is checked by ensuring that the measured temperatures on the
housing material, tabs or wiring leads connection, epoxy, etc. have not exceeded the maximum
allowed values for the materials used in these components as specified in Table H.3. In addition,

the thermal-link package shall comply with the requirements of 10.1.
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Table H.3 — Allowed values for the materials used in the thermal-link package

Parts Maximum temperature permitted, °C

Terminal (tabs) and terminations 85
Epoxy or other sealant materials? 90
Materials used as insulation other than for wires
— impregnated or varnished textile, paper or press board 95
— laminates bonded with:

* melamine formaldehyde, phenol-formaldehyde or phenol- 200

furfural resins

* | urea-formaldehyde resins 175
— Maquldings of:

» | phenol-formaldehyde, with cellulose fillers 110

» | phenol-formaldehyde, with mineral fillers 125

* | melamine-formaldehyde 100

* | urea-formaldehyde 90

» | polyester with glass fibre reinforcement 135

* | pure mica and tightly sintered ceramic material 425

» | other thermosetting materials and all thermo-plastic materiala

2  Thle maximum permissible temperatures shall not exceed thoseavhich can be shown to be acceptable in slervice

foll these materials.



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

NOTE

—48 - IEC 60691:2023 RLV © IEC 2023

Annex |
(informative)

Holding temperature

Annex | is applicable when declared by the manufacturer.

1.11.2 The temperature of the static-air oven shall be measured as near as possible to the
center of space occupied by the test fixture assembly and at a distance of approximately 50
mm from the test fixture assembly.

The tgmperature shall be determined by means of fine wire thermocouples (0,081 mm%

equivd
tempe]

Care
where

- 1

— +(

1.11.2

of the
effect.

to connect the thermal-link to the electrical load, shall n%

1.11.2
conse

1.11.2
in suc|
static-

It is rq
the op

1.11.2
air ov

therm

manuflacturer,

1.11.2

lent means, so chosen and positioned that they have the minimum effect on,

rature. Q‘
W

bhall furthermore be taken that temperature differences in the part ob}% static-ai

the test fixture assembly of the specimens are tested, do not exc&eq any point:
K at the nominal temperature of 200 °C or lower or QQ)
5 % of the nominal temperature higher than 200 °C QQ)

1 The selected wire size, type of wire or termination e%d of the test fixture ass
&nificantly affect the tempe

thermal-link to which the load is connected. Therb ould be no possibility for a h¢g

N

2 A static-air oven temperature shall thé@be considered to be stabilized, whe

Cutive readings taken 5 min apart are V\%@n 1 K of each other.
N

3 The three specimens of group. all be secured to a test fixture assembly, mq
h a way that is not in direct cont&t and electrically isolated to the internal walls
pir oven. The three specimens\@ group K may be tested individually.

OF
commended to use a @e mass metal block to eliminate the temperature drop
ening the static-air oven-to place the test fixture assembly inside the static-air ove]

4 The test fixg;@assembly with three specimens in series will be placed in the
lized to the T}, temperature specified by the manufacturer. Thg

en which is sta
bl-links wi Qenergized with the resistive rated current for 24 hours or as decla
ichever is higher.

 other
e test

[ oven

embly
rature
atsink

n two

unted
of the

during
n.

static-

bn the
red by

after

compl|

5’$§dmp/iance is determined by checking the continuity of the thermal-link
ptioh of the test. The thermal-link shall not change its state of conductivity.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMAL-LINKS -
REQUIREMENTS AND APPLICATION GUIDE
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Iment 1:2019 This edition constitutes 3 technical revision

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

a) requirements for thermal-link packaged assemblies;

b) renew the requirements and definitions for T -test;

The harmonization of the USA national standard, UL 1020, fifth edition (withdrawn 2003), and
IEC 60691:1993, together with its Amendment 1:1995 and Amendment 2:2000 have served as

a basi

s for the elaboration of this standard.
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The text of this International Standard is based on the following documents:

Draft

Report on voting

32C/604/FDIS

32C/605/RVD

IEC 60691:2023 © IEC 2023

Full information on the voting for its approval can be found in the report on voting indicated in

the above table.

The language used for the development of this International Standard is English.

accordance with ISO/IEC Dlrectlves Part 1 and ISO/IEC Directives, IEC Supplement avai
.iec.ch/members_experts/refdocs. The main document types developed<{byIE

— Anhex F is required to be declared in the USA.

In this| standard, the following type is used:

— conpliance statements: in italic type.

Ilowing differing practices of a less permanent nature exist in the country indicated below:

The committee has decided that the contents of thisrdocument will remain unchanged until the
stabilify date indicated on the IEC website under webstore.iec.ch in the data related [to the
speciflc document. At this date, the documentwill be

e reg¢onfirmed,
. wilhdrawn,
e replaced by a revised edition, or

e amended.
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INTRODUCTION

Thermal-links, defined as non-resettable devices functioning once only without refunctioning,
are widely applied for the thermal protection of equipment in which, under fault (abnormal)
conditions, one or more parts may reach hazardous temperatures.

As these devices have several aspects in common with miniature fuse-links and are used for
obtaining a comparable degree of protection, this standard has endeavoured to lay down a
number of basic requirements for such devices.
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THERMAL-LINKS -
REQUIREMENTS AND APPLICATION GUIDE

1 Scope

This International Standard is applicable to thermal-links intended for incorporation in electrical

appliances, electronic equipment and component parts thereof, normally intended for use
indoors—inorder {o protect them ngaine’r excessive temperatures under abnormal conditions.

NOTE 1 The equipment is not designed to generate heat.

NOTE 2 The effectiveness of the protection against excessive temperatures logically dependsyupon the position
and method of mounting of the thermal-link, as well as upon the current which it is carrying.

This document may be applicable to thermal-links for use under conditions.other than indoors,
provided that the climatic and other circumstances in the immediate~surroundings of such
thermal-links are comparable with those in this standard.

This dpocument may be applicable to thermal-links in their simpl€st forms (e.g. melting stfips or
wires)} provided that molten materials expelled during function cannot adversely interferle with
the sdfe use of the equipment, especially in the case .of hand-held or portable equipment,
irrespective of its position.

AnneX H of this document is applicable to thermal-link packaged assemblies where the thermal-
link(s)| has already been approved to this standard but packaged in a metallic or non-njetallic
housing and provided with terminals/wiring leads.

This document is applicable to thermal:links with a rated voltage not exceeding 690 V|AC or
DC and a rated current not exceeding.63 A.

The objectives of this document.are:

a) to establish uniform requirements for thermal-links,
b) to define methods oftest, and
c) to provide useful information for the application of thermal-links in equipment.

This documentiis-'not applicable to thermal-links used under extreme conditions such as
corrogive or explosive atmospheres.

This doc¢dment is not applicable to thermal-links to be used in circuits on AC with a frequency
lower Hrama5Hzortigherthram62+Hz:

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 60065:2014, Audio, video and similar electronic apparatus — Safety requirements

IEC 60112:2020, Method for the determination of the proof and the comparative tracking indices
of solid insulating materials
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IEC 60127-2:2014, Miniature fuses — Part 2: Cartridge fuse-links

IEC 60216-5:2008, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage supply systems —

Part 1:

Principles, requirements and tests

IEC 60695-2-12:2021, Fire hazard testing — Part 2-12: Glowing/hot-wire based test methods —
Glow-wire flammability index (GWFI) test method for materials

IEC 60695-2-13:2021, Fire hazard testing — Part 2-13: Glowing/hot-wire based test métf
Glow-ire ignition temperature (GWIT) test method for materials

pjods —

IEC 60695-10-2:2014, Fire hazard testing — Part 10-2: Abnormal heat — Ball jpressune test

meth

IEC 6
vertica

IEC 6
IEC 6

IEC 6

695-11-10:2013, Fire hazard testing — Part 11-10: Test flameS/~"50 W horizont
| flame test methods

730-1:2013/AMD1:2015
730-1:2013/AMD2:2020

IEC 6§730-1 :2013, Automatic electrical controls — Part 1: Genéral requirements

210:2010, Connecting devices — Flat quick-connect terminations for electrical ¢

condugtors — Safety requirements

3 Teérms and definitions

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

ISO and IEC maintain terminolggical databases for use in standardization at the fol
addregses:

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

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

3.1

cleargnce
shortelst distahce in air between two conductive parts

3.2

al and

opper

owing

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

3.3
holdin
Ty,

g temperature

maximum ambient temperature of the thermal-link at which it will not change its state of
conductivity during a specified time at a specified rated current


http://www.electropedia.org/
http://www.iso.org/obp
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3.4

homogeneous series

series of thermal-links having the same external dimensions and common overall construction,
deviating from each other only in such characteristics (including ratings) that, for a given test,
the testing of one or a reduced number of particular thermal-links of that series shall be taken
as representative for all the thermal-links of the series

3.5

interrupting current

Iy

value of the current that the thermal-link is capable of interrupting at rated voltage and under

1 a HP-GEEL 1 PAH T
SpECIf eteretHteorRaitons

3.6
maximum temperature limit

T

tempefrature of the thermal-link stated by the manufacturer, up to which the mechanical and
electrical properties of the thermal-link, having changed its state of conductivity, will pot be
impaired for a given time

3.7
pilot duty
rating lassigned to a switching device that controls the coil of another electro-mechanical device
such 3s a solenoid, relay or contactor

3.8

portable equipment

equiprent which is moved while in operation oprwhich can easily be moved from one place to
anotheér while connected to the supply

3.9

rated jcurrent

1

]
current used to classify a thermal-link

3.10
rated functioning temperature
Ty
tempefrature of the\thermal-link which causes it to change its state of conductivity with a
detection current’up to 10 mA as the only load

3.1
rated jvoltage

Ul’

voltage used to classify a thermal-link

3.12

thermal element

metallic or non-metallic fusible material that is part of a thermal-link and is responsive to
temperature by a change of state such as from solid to liquid at the temperature for which it is
calibrated

3.13

thermal-link

non-resettable device incorporating a thermal element, which will open a circuit once only when
exposed for a sufficient length of time to a temperature in excess of that for which it has been
designed
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3.14

transient overload current

Tp

direct current pulse train which the thermal-link is able to withstand without impairing its
characteristics

3.15

extended holding temperature

Th-100

maximum temperature at which a thermal-link can be maintained while conducting the rated
current at the rated voltage for a period of 100 weeks which will not cause the thermal-link to

open

Note 1

Note 2

3.16
condy
CHAT
test to

Note 1
product

Note 2

4 G

4.1
upon

thermal-link in the equipment. Therefore'the requirements of the application guide in An

shall g

4.2
constr

4.3
nor m
electri

dust, mist, vapour) which could cause a hazard.

For th

eneral requirements

ucted so as to withstand all conditions of handling likely to be encountered
mounting and normal use,when used within the requirements of this document.

ITCUIL ITN"accordance with extended nolding temperature evaluation

o entry: This is a rating for user consideration during the investigation of the end product.

o entry: Annex D specifies the extended holding temperature evaluation.

ctive heat ageing test

evaluate a thermal-link for use in an appliance

o entry: If it performs satisfactorily, the thermal-link will be assigned,a CHAT rating. This rating is
user consideration during the investigation of the end-use product:

o entry: Annex C specifies the conductive heat ageing test.

Adequate protection of the equipmentagainst excessive temperatures not only de
he properties of the thermal-link butialso to a large extent upon the mounting

e considered.

Thermal-links shall have (adequate electrical and mechanical strength and sh

or end-

pends
of the
nex A

all be
during

When a thermal-link changes its state of conductivity, no arc or flame shall be maintained,

aterial expelled, that might impair the surrounding area or otherwise create a
c shock orfire. In addition, there shall be no emission of substances (e.g. gases, |

isk of
quids,

from

brinal<links using melting strips or wires, care should be taken to prevent molten m

risk of impairing the insulation system of the equipment.

After it has functioned, the thermal-link shall not be damaged when subjected to temperatures
not exceeding T, in such a way that the safety of the equipment with regard to risk of electric
shock hazard and electrical breakdown is impaired. The thermal-link shall not reclose after it
has operated.

4.4

For requirements for thermal-link packaged assemblies, see Annex H.
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5 General notes on tests
5.1 The test conditions are as follows.

511 Unless otherwise specified, only tests that are not required to be performed inside an
environmental chamber and/or test oven shall be carried out under the following atmospheric
conditions:

— temperature: 15 °C to 35 °C,
— relative humidity: 25 % to 75 %,

H o~ 404 Do to 4 N 408 N
— allppressutre—o;0 o1 ato—1T;00 o1

A.

tests and during the duration of the tests. The required atmospheric conditions do“not hpve to

The r%quired atmospheric conditions during testing can be controlled when carrying dut the
be majintained in a test laboratory when tests are not performed.

5.1.2 Where the conditions given in 5.1.1 have a significant influence, they shall bg kept
substantially constant during the tests.

5.1.3 If the temperature limits given in 5.1.1 are too wide for certain tests, these shall be
repealed, in case of doubt, at a temperature of (23 £ 1) °C.

5.2 |In every test report, the ambient temperature shall_be stated. If the standard condlitions
for relptive humidity or pressure are not fulfilled during.the tests, a note to this effect shall be
added| to the report.

5.3 |If the result of a test is influenced, to an appreciable extent, by the position and method
of mouinting of the specimen, the most unfavourable condition shall be chosen for the reflevant
tests and recorded.

5.4 |If a thermal-link has been spegcifically designed for use in a special type of equipment
and cgnnot be tested separately, thetests of this standard shall be performed in that equipment
or in the relevant part of it, or sinilar.

5.5 |When testing a homogeneous series of thermal-links, all the tests shall be appl|ied to
thermtl-links with the lewest and highest T;. Thermal-links with intermediate rated funcfioning

tempefratures need only be subjected to tests according to 10.3, 11.3, 11.4 and 11.5.

5.6 |The numbeér of specimens is as follows.

5.6.1 The total number of specimens required is 48. Out of a total of 48 specimens, [I5 are
kept as\Spares in case some of the tests have to be repeated. Out of a total of 48 specimens,
33 aredivided into TT groups assigned by alphabetical letters from A to K. Each group consists
of three specimens. Tests shall be performed in the order indicated in Table 1 but, if so required,
tests may be repeated, for example the test on marking (see Clause 7). Additional specimens
may be needed according to the requirement of Table 1.

For optional tests, additional specimens should be required as per the applicable annexes.

5.6.2 If, in any of the tests carried out in accordance with any relevant test clause, a failure
is reported, the cause of the failure will be identified and corrective action taken. Based on the
failure analysis report and the corrective action, as a minimum, the test sequence shall be
repeated on twice the number of revised specimens, and no further failures are allowed.

If no corrective actions are necessary, the test should be repeated with double the same size
and no further deviation is allowed.
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5.6.3 For requirements for thermal-link packaged assemblies, see Annex H.

5.7 The conductive heat ageing test of Annex C is applicable when declared by the
manufacturer.

The conductive heat ageing test may be omitted if the thermal-link is constructed without

contacts.

NOTE In the USA the conductive heat ageing test is required to be declared.

Table 1 — Test schedule

|
Clauie or Test Specimen groups
Sub-clause E E .
7a Marking (Rub test)
72 Marking (visual inspection only)
9 Constructional requirements
9.2.23 Tensile forces
9.2.33 Thrust force
9242 Bending/twist force
962 Resistance to tracking
9.72 Creepage distances and clearances X X
9.8 Temperature and humidity cycle X X
conditioning
10 Electrical requirements
10.1 Dielectric strength (if applicable) X X
10.2 Insulation resistance (if applicable)
10.3 Interrupting current X X
10.4 Transient overload current
11 Temperature tests
1.2 Check on T,°
11.3 Check on T
11.4 Check-0n7T, followed by dielectric
test/and insulation resistance
11.5 Ageing X
step 1 (optional) 21 days
step 2 (mandatory) 21 days
step 3 (mandatory) 14 days
step 4 (mandatory) 7 days
step 5 (mandatory) 7 days
step 6 (mandatory) 24 hours
10.1 Dielectric strength
10.2 Insulation resistance X X
12 Resistance to rusting
122 Resistance to rusting (ferrous parts)
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If the conditions of voltage, power and current in 10.3.2.3, 10.3.2.4 and 10.3.2.5 are not covered by one test, a
minimum of three specimens should be tested for each condition.

2 For homogeneous series, these tests may be omitted for intermediate ratings.
b

When declared by the manufacturer.

6 Classification

6.1 Electrical conditions

With rggard to electrical conditions, the following terms are used:

a) Voltage: AC and /or DC.

b) Current: AC and/ or DC.

c) Rgsistive load

d) Inductive load

e) Maqtor load

f) Pilpt duty load

g) Elgctric discharge lamp load.

h) Special load

6.2 [Thermal conditions

With regard to thermal conditions, the followingcsymbols and abbreviations are used:
a) Tt
b) T,
c) T
d) CHAT

e) Thl100

6.3 [Resistance to-tracking

With rggard to resistance to tracking, the following ranges are used:

a) proof tracking index from 175 to 249;
b) prooftracking index greater than or equal to 250.

NOTE “Theseranges are based on testmethods for surface trackinmg tafddownm m tEC 601 12-

7 Marking

71 Each thermal-link shall be marked with the following:

a) type or catalogue reference;
b) manufacturer’s name or trade mark;

c) rated functioning temperature 7; with or without the symbol T; followed by the number of
degrees Celsius (marked with °C or C);
d) date code which identifies the date of manufacture and which does not repeat for at least

10 years, and a factory location or code, stamped on the thermal-link or the smallest
packaging.
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If there is only one factory, the factory location may be omitted.

Catalogue or reference numbers should define those parameters such as temperature, current
and voltage, which together classify a thermal-link.

7.2  The rated functioning temperature 7; may be omitted if a different type or catalogue
reference is employed for each different functioning temperature.

7.3 Marking shall be indelible and legible.
Complianece—with-the

using the apparatus shown in Figure G.1. Legibility is checked by inspection. After the\ @
tests of 11.4, compliance is checked by inspection.

7.4 |The marking in accordance with a), b), ¢c) and d) in 7.1 shall be printed [additionally on
the palcking, together with a reference to this document.

7.5 |If the thermal-link is small in size, and not intended to be replaced, the thermal-link shall
be majgked with only item a) in 7.1 and the markings in accordance wijth b) to d) in 7.1 shall be
printed on the packaging, together with a reference to this document.

Compliance is checked by inspection.

8 Dpcumentation

The manufacturer shall provide in the technical ‘"documentation, catalogues or instru¢tional
leaflets the following information, in addition.t¢ that required in Clause 7:

a) clgssification in accordance with Clausg 6;
b) foreach of the classifications;

1) [ characteristic temperatures\Z;, T}, (if declared by manufacturer), 7;

2) [ characteristic currents(/°1y,, 1,;

3) | rated voltage U,;
c) sultability for sealing-in, or use with impregnating fluids or cleaning solvents;
d) infprmation for.mounting the thermal-link in the equipment;
e) thermal-links'small in size and not intended to be replaced.
For repsons jof safety, it should be made clear in the documentation that a thermal-link is p non-
repairgblé item and that, in case of replacement, an equivalent thermal-link from the|same

manufactoreranmdtaving thesame tatatogue Teference shoutd-beused; moumnted-imexactly the
same way.

f) the position of the metal screen, if it is located at a distance other than 12,7 mm away from
the live parts in the case of a thermal-link having an exposed element;

g) Application instructions on how to mount the device in equipment for for thermal-links with
leads cross sectional area smaller than 0,21 mm?Z.

The device's temperature response should be taken into consideration.
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9 Constructional requirements

9.1 General

9.1.1 Thermal-links shall have adequate mechanical strength and stability so as to withstand
the stresses likely to be encountered during handling, normal use and fault conditions of the
relevant end-use equipment.

9.1.2 Tab terminals shall be constructed in accordance with IEC 61210 and the maximum
permissible temperature of the used Tab materials shall be in accordance with Table A.1 of
IEC 61210:2010 (Tabs / Integrated).

9.1.3 Current-carrying parts shall be constructed in such a way that contact pressure|is not
transnpitted through non-metallic material other than ceramic, or any material considefed as
having sufficient dimensional stability over the range of temperatures to be expected, linless
there [s sufficient resilience in the corresponding metal parts to compensate fer-any shrinkage
or distortion of the non-metallic material.

Current-carrying parts shall have the necessary mechanical strength,{be capable of c3rrying
the rated current and shall be of a material that is acceptable for the particular applicatign.

For current-carrying parts, temperature limits shall be considered according to Table[ 13 of
IEC 60730-1:2013.

9.1.4 Friction shall not be used to secure uninsylated live parts (including termintls) to
supporting surfaces if there is a risk of such parts tutning or shifting their position, resulting in
the refuction of creepage distances and cleararnices to less than those required elsewhere in
this standard. The security of contact assembliés shall be such that alignment of contacts is
maintgined.

9.1.5 Leads and terminal parts shall\be secured so that stress on them during installation
and nprmal use does not impair operation of the thermal-link. Thermal-links using seals with
formed leads for use in appliances_or components shall not be bent less than 3 mm frgm the
thermal-link seal.

Leads|may be bent less than‘3 mm from the seal if:

a) the thermal-link mantfacturer's bending fixture and procedure does not transmit stress to
the thermal-linkioperating mechanism, and if;

b) forqmed test.specimens shall be subjected to the bending/twist lead secureness test of 9.2.4
anf the rated functioning temperature test of 11.3.

9.1.6 Thérmal-links with leads smaller than 0,21 mm2 shall be provided with application
instructicns—that instruct the user how to mount the device in ﬂqllipmﬂhf, takin into
consideration the device's temperature response. The instructions shall also include guidance
on the effects that movement and vibration in the equipment may have on the thermal-link's
terminals, connections and other mounting components.

9.1.7 A terminal for a soldered connection shall have provision, such as a hole, for holding
the conductor independently of solder.

9.1.8 When applicable, provision shall be made for securely mounting a thermal-link in
position.

9.1.9 Thermal-links intended to be embedded in windings and the like need not have
provision for mounting.
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9.1.10 Bolts, screws, or other parts used for mounting an assembly having a thermal-link shall
be independent of those used for securing component parts of the assembly.

9.1.11 Compliance is checked by the lead secureness tests of 9.2. Mounting and securement
instructions shall be provided with thermal-links for the manufacturer of the end-product in
accordance with Annex A.

9.2 Lead secureness tests
9.2.1 General

= ading
or indirectly to stress being applied to the operating mechanism, the tests descriped in
9.2.3 and 9.2.4 shall be conducted. There shall be no displacement of parts,that|would
tend tp reclose a thermal-link or reduce creepage distances or clearances as a result|of the
tests gpecified in 9.2.2 and 9.2.3. There shall be no displacement of parts othér-than thie wire
leads ps a result of the test specified in 9.2.4.

9.2.2 Tensile test

The thermal-link shall be supported in any convenient manner in order not to damage itland a
tensilg force as specified in Table 2 shall be applied to each lead\for 1 min.

9.2.3 Thrust test

The thermal-link shall be supported using any convenient means such that it is not damaged
and a|thrust force as specified in Table 2 shall be applied to each lead for 1 min at a digtance
of 2 mm from the thermal-link.

9.2.4 Bending/twist test

The thermal-link shall be rigidly supported“such that it is not damaged. Each lead shall be bent
through 90° at a location 10 mm from the body of the thermal-link and then twisted through 180°
as shqwn in Figure 1.
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Dimensions in millimetres

Thermal-link
rigidly supported

l

90°

N4
N EC
Step 1: Bend
180° /’7
4
‘7
4/
IEC
Step 2: Twist

Figure 1 — Bending/twist test

Table.2'= Strength of leads and terminal parts —
Minimum required tensile and thrust test forces

Nominal cross+sectional area of the lead, 4, Tensile force Thrust fofce
mm? N N
Up to pnd including 0,05 1 0,25
Over 9,05 up to and including 1,2 20 x 4 5x%x4
Over 1,2 40 8

NOTE 4 is the nominal cross-sectional area of the terminal in mm?2.

9.3 Contacts used for the current path

Contacts used for the current path in a thermal-link shall withstand the voltage stress
determined by the voltage source in the circuit. Current-carrying elements or contacts, together
with their terminals, are usually isolated from metal parts such as mounting brackets, metal
enclosures and the like, by insulating material.

Compliance is checked by the tests of this document.
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9.4

Accessible mounting brackets or metal parts

If mounting brackets or metal parts of the thermal-link's enclosure are accessible or connected
through low impedances to metal enclosures of the equipment accessible to the user from the
outside, the insulation between the current-carrying elements of the thermal-link and such
conductive enclosures shall be adequate under specified conditions of ambient temperature
and humidity.

Compliance is checked by the test of 10.1.

by the

eS are

ant to

g test
terial.
s than

9.5 Insulating materials

9.5.1 The insulating materials used in the construction of thermal-links are checked
tests ¢f this document.

9.5.2 Requirements for insulating materials used in thermal-link packaged. assembli
in Annex H.

9.6 |Resistance to tracking

9.6.1 If insulating material used for the support of currenticarrying parts, contacfs and
terminfals is exposed during normal use to deposition of moisture’or dust, it shall be resis
tracking.

9.6.2 For material other than ceramic, compliance is checked by performing a trackir
in accprdance with IEC 60112 on specimens or flat test pieces of equivalent insulating ma3
The Pfoof Tracking Index (PTI) values shall be declared by the manufacturer, but not les
175V

9.7 |Creepage distances and clearances

9.7.1

together with their terminals) and thee outside of the thermal-link housing including ins

metal
absoly

Attent
Table

equipf

is modunted in thecegquipment in order to adjust the creepage distances and clearances

values

9.7.2

The creepage distances and-clearances between current-carrying parts (cg

parts thereof, shall be notlless than the values in Table 3. The values indicat
te minimum values and.inctusive of manufacturing tolerances.

ntacts
lated
d are

on is drawn to the.fact that the external creepage distances and clearances speciII:ied in

3 is allowed, in(some cases, be smaller than those required by certain applia
hent standards._In such cases, additional means should be provided when a therm

required‘by-the relevant equipment standard.

These distances do not apply between the open contacts of a thermal-link.

ce or
al-link
to the

Comp

iance is checked by measuring the distances concerned.
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Table 3 — Creepage distances and clearances (absolute minimum values)

Rated voltage, U, Clearance Creepage distances
\% mm mm
0 to 32 0,2 0,53
33to 50 0,2 1,2
51 to 125 0,5 1,5
126 to 250 1,5 2,5
251 to 400 3,0 4,0

If condlitions are different from those specified in Note 2, adjustments in clearances/creepages will be necg¢ssary
as pen IEC 60664-1.

NOTE|1 The clearances/creepage distances are specified according to IEC 60664-1.

NOTE|2 The values specified are for typical applications of thermal-links assuming:
a) ntinuous voltage stress;

b)

(o]

[

altitude of less than or equal to 2 000 m;

sic insulation;

O
~
o

d)
e)
f)
9)

5

homogeneous field;

ervoltage category Il;

o

llution degree 2;

3 O

aterial group Il1.

9.8 |Temperature and humidity cycle conditioning

9.8.1 Thermal-links shall not be adversely influenced by humidity present in the ambient
conditjons for which they are intended.

9.8.2 For temperature and humidity cycle conditioning, the thermal-link specimens shall be
subjedted to three complete gonditioning cycles. Each cycle shall consist of 24 h at 7¢(-15°C
followed immediately (within 75 min) by at least 24 h at (35 5) °C and (90 + 5) % r¢lative
humidjty, followed by 8 hwat+(0 £ 2) °C.

9.8.3 Compliance is'checked by subjecting the specimens to the dielectric strength (seg 10.1)
and insulation resistance (see 10.2) tests of this document.

NOTE For.‘a-thermal-link with a non-electrically conductive case body, the dielectric and insulation registance
tests are performed after removal of the specimens from the conditioning chamber.

NOTE Eora tharmal Linlk wvith on Alocteioally Aduetive—sase—-boedv—the—thrswHationr—+tesistance—testis—esahducted
o—a—tHerar—rHcWH—a R etreetHeatty—66 S tHe—HSHaHeo e St stahRee—+est+—15—661

........ se—body-
between the terminals after removal of the specimens from the conditioning chamber.

9.9 Terminals and terminations

9.9.1 Terminal and terminations (leads) used in the construction of thermal-links are
checked by the tests of this document.

9.9.2 Requirements for terminals and terminations used in thermal-link packaged
assemblies are in Annex H.
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10 Electrical requirements

10.1 Dielectric strength

10.1.1 The dielectric strength of thermal-links shall be adequate both before and after having
operated, and also after having been subjected to the tests of 9.8.

If applicable, the test is conducted between:

i) Current carrying parts and enclosure (wrapped in metal foil), or,
i) Current carrying parts and insulated exposed metal parts.

10.1.22 Compliance is checked by applying the appropriate test voltage between thé-relevant
circuits specified in Table 4 immediately after the tests of 9.8, if applicable, and also”after the
tempejrature tests of Clause 11.

Table 4 — Test voltages for dielectric strength

Between Test voltage
Current carrying parts and enclosure (wrapped in metal foil, if applicable) 2 U, +1000
or
current carrying parts and insulated exposed metal parts 2U, +1000V
Discomnection (between open contacts) 20U,

10.1.3 A power transformer with an output of pot less than 100 VA is required for this fest.

10.1.4 The insulation is subjected to a testoltage with a substantially sine-wave form having
a frequency between 45 Hz and 62 Hz.

10.1.5 Initially not more than half the prescribed voltage is applied. It is then raised with a
rate of rise of approximately 500V/s to the full value.

10.1.6 Immediately aftefithe humidity test, the enclosure shall be wrapped in metal fgil and
the tegt voltage shall beyapplied for 1 min across the disconnection and between the qurrent
carryipg and the metal foil.

10.1.71 The specimens are deemed to comply with the requirements if no flashoyer or
breakdown oceurs.

10.2 |lnsulation resistance

10.2.1 The insulation resistance of thermal-links shall be adequate both before and after
having changed their state of conductivity, and also after having been subjected to the relevant
tests of 9.8.

If applicable, the test is conducted between:

i) Current carrying parts and enclosure (wrapped in metal foil), or,
i) Current carrying parts and insulated exposed metal parts.

10.2.2 Compliance is checked by measuring the insulation resistance of the thermal-link after
the test of 9.8, before and after having operated in the temperature test of Clause 11. The
insulation resistance shall be measured with a DC voltage of 2 U, between the current carrying

parts and the enclosure (wrapped in metal foil, if applicable), or between current carrying parts
and insulated exposed metal parts, and between the terminals.
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NOTE A d.c. test voltage is used in order to eliminate possible deviations due to capacitive currents.

10.2.3 The specimens are deemed to comply with the requirements if the insulation resistance
measured between the current carrying parts and the enclosure, (wrapped in metal foil, if
applicable) or between current carrying parts and insulated exposed metal parts is not less than
2 MQ, and across the disconnection is not less than 0,2 MQ.

10.3 Interrupting current

10.3.1 General

A thermal-link shall interrupt the applicable test current specified in Table 5 at 1,1 times the
rated [vottage, U, under the conditions specified 10321, 1037272, 1073723, 1013.2 .4,

10.3.245, 10.3.2.6, 10.3.2.7, 10.3.2.8, 10.3.2.9, 10.3.2.10 and 10.3.2.11.

NOTE |The main purpose of this test is to evaluate the mechanical and electrical integrity of~the thermal-link to
interrupgt a certain load.

10.3.2 Specific conditions

10.3.2.1 Any noncurrent-carrying metal part that is an inherent part of the thermal-link and
that mfay be bonded electrically to a normally-earthed exposed part of the end-product shall be
connefted through a quick acting and high breaking 1 A fuse (see~JfEC 60127-2:2014, Stgndard
sheet|1) to earth.

Table 5 — Test current for interrupting test

[ype of rating Rated in Test current Power factor Time congtant
AC amperes 1,5 timesirated 0,95t0 1,0 -
curcent
Resisfive ;
DC amperes 1,5 times rated _ d
current
Inductive AC amperes 1,5 times rated 0,6 -
current
AC locked rotor 6 times full-load
amperes\(LRA) current @ 041005 B
Motor :
DS.afperes 10 times full-load _ d
rated current
Pilot duty AC volt-amperes b 0,35 -
Electr|c discharge lamp AC amperes 4 times rated 0,4 to 0,5 -
current
Resisfive/Inductive c c c d
Combjnation

a8  Orlthe specified value, such as horsepower, if locked rotor ampere rating is omitted.

b See 10.3.2.8.

¢ According to manufacturer’s declaration (only in combination with resistive / inductive load).
d

Under consideration

10.3.2.2 For a thermal-link having an exposed element, a metal screen shall be located
12,7 mm away from live parts. The screen shall be connected to the opposite pole of the test
circuit through a quick acting and high breaking 1 A fuse (see IEC 60127-2:2014, Standard
sheet 1). The distance is measured between the screen and the nearest point of the noncurrent-
carrying metal part when the noncurrent-carrying metal part is in the open position.

10.3.2.3 Based on the intended use of a thermal-link, the screen may be located at a distance
other than 12,7 mm if acceptable to both the manufacturer and the end user.
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10.3.2.4 The test circuit shall have an open circuit voltage within 1,1 to 1,155 times the rated
voltage of the thermal-link to be tested. This tolerance may be exceeded with the manufacture's
consent. The closed circuit voltage of the test circuit when carrying the rated current shall not
change by more than 2,5 % of the rated voltage.

10.3.2.5 The tolerance of the test current shall be within £2,5 % of the specified test current.

10.3.2.6 If a thermal-link has the same current rating at more than one voltage, a test at the
highest voltage is considered to be representative of tests at the lower voltages.

10.3.2.7 If a thermal-link has more than one voltage rating within a specific power factor
group/ the tests shall cover the conditions of maximum voltage, power, and current. Orne test
may cpver two of these conditions.

10.3.2.8 For thermal-links assigned a pilot duty rating, the test load shall consist|of an
electromagnet representative of the magnet coil load that the thermal-link is igtended to cpntrol.
The tgst current shall be the normal current which shall be determined from the voltage and
volt-ampere rating of the thermal-link. For an alternating current thermalzlink, the power|factor
shall e 0,35 or less and the inrush current characteristic of the coil shall.be 10 times the pormal
currerft. The test shall be conducted with the armature closed.

10.3.2.9 Compliance is checked by the following test.

The specimens shall be placed in a test oven, stabilized-at a temperature of Ty -30 K (o lower

if declpred by the manufacturer). The thermal-links in‘the test oven shall then be energiz¢d and
the oven temperature increased at the rate of (2 + 1).K/min and the test shall be continueld until

rmore the thermal-links shall open the test circuit at a temperature below or equallto Ty.

The thHermal-link may operate immediately after being energized, in which case the tempdrature
increalse of (2 £ 1) K/min is not neceSsary and the test may be stopped.

10.3.
an id

2.10 The oven temperature may be monitored by means of a thermocouple attached to
eintical but non-functioning thermal-link mounted adjacent to the specimens under test.

10.3.2.11 A thermal-link that is rated for controlling an alternating-current motor is acceptable
for altprnating current pilot duty without further interrupting current tests if, during the driginal
interrypting curtent test, the power factor was 0,5 or less, and if the pilot duty inrush curfkent at
the same voltage is not more than 67 % of the rated locked rotor current (LRA) of the delvice.

10.3.2.12 /There shaII be no damage to the mtegral Ieads of a thermal I|nk There shalllbe no
emissior f ' ' ' i ment shall
remain intact. The quick actmg and h/gh breakmg 1 A fuse (see IEC 60127 2:2014, Standard
sheet 1) specified in 10.3.2.1 and 10.3.2.2 shall not function (open). An exposed element shall
not arc to adjacent metal parts and material shall not be expelled which may harm the
surrounding area.

10.3.2.13 After these tests, the insulation resistance shall comply with the requirements of
10.2.

10.4 Transient overload current

10.4.1 Thermal-links shall withstand repeated current surges, considered as being normal in
most applications.
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10.4.2 Compliance is checked by the following test, performed under normal conditions as
specified in Clause 5 (i.e. room ambient conditions).

10.4.3 DC current pulses, with an amplitude of 15 /. and a duration of 3 ms with 10 s intervals
are applied for 100 successive cycles through the current path.

10.4.4 After the test, there shall be no interruption of the current path nor other damage in

the sense of this document.

10.5 Limited short-circuit test

10.5.1

10.5.1].1
and 10.5.3.

10.5.1(.2

10.5.2
10.5.2.1

10.5.2.2
U,

r

10.5.2.3

General

Test method

When declared by a manufacturer, a thermal-link is tested as described-in [10.5.2

If the limited short-circuit test is conducted on the thermal-link itself with accejptable
resultg, the test need not be repeated during the investigation of the end3product.

Three specimens of the thermal-link shall be subjectéd to a limited short-circuft test.

The test shall be conducted at a voltage within £5 % tolerance of the rated vpltage

The thermal-link shall be connected_in"series with a non-renewable fuse properly

selectpd for the application in accordance with:#0.5.3. The circuit shall limit the current|to the

applicpble value specified in Table 6, measured without the thermal-link in the circuit.

10.5.2.4

10.5.2.5

The power factor of the circuit shall be 0,9 to 1,0, unless a lower power faftor is
acceplable to both the manufactureriand the end user.

The thermal-link shall'be connected in the circuit by two 915 mm lengths of gopper

wire hlaving a cross-sectional area as indicated in Table 6 of IEC 60730-1:2013. Cotton shall
surroynd the thermal-link;.0r a metal screen located 50 mm away — or less if acceptable to both

the manufacturer and.the end user — from all parts of the thermal-link during the test.

Table 6 — Limited short-circuit test capacity

Combined rating of thermal-link

Short-circuit capagity

(amperes) a

Voltamperes, | Voltamperes, | Voltamperes, Hare anmmar Ly A\ bn EA VL 251V to
single-phase three-phase direct current T 690 V
Oto1176 0 to 832 0 to 648 0t0 0,5 0 to 0,375 200 1000
1177101920 | 833to 1496 | 649to 1140 | Over 0,5 to 1 0ve(r)o7,ggs to 1000 1000
1921104 080 | 1497 to 3990 | 11411t0 3000 | Over1to3 O"e; oz,ggo to 2 000 5 000
4081t09600 | 3991t09 145 | 3001 to 6 960 | Over 3 to 7,5 Oveg%ggo to 3500 5000
9 601 or more | 9 146 or more | 6 961 or more Over 7,5 Over 5,600 5000 5000

a8  For the fluorescent lamp ballast test, the limited short-circuit test capacity shall be 200 A.

10.5.2.6

Each thermal-link shall be subjected to one test.
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10.5.3 Fuse size (rating)

The fuse size for the limited short-circuit tests shall be:

a) 20 A for a thermal-link rated 0 V to 125 V and 15 A for a thermal-link rated 126 V to 690 V,

b)

c)

d)

e)

f)

g)

10.5. Compliance

There|shall be no ignition of the cotton mentioned in 10.5.2 or the evidence of a risk
during| the test or electric shock after the test.

11 Temperature tests

11.1 |General

11.1.1 The characteristic temperatures of thermal-links shall comply with the value
tolerances as declared byithe manufacturer and with the requirements of Clause 11.

11.1.2 The functioningtemperature, T;, shall not be influenced by thermal ageing.

11.1.3 Compftiance is checked by subjecting specimens to one or more tests mentioned
in the |order.given in Table 1.

11.1.4 “Operation of thermal-links shall be signalled by suitable means, for examplg

unless a larger fuse size is necessitated by b) to f).

20 A for a thermal-link intended for use in fluorescent lamp ballast. The fuse shall have

design characteristics such that it will not open in less than 12 s when carrying 40 A.

For a thermal-link having motor ratings, the largest standard size between 300 % and 400 %

of the full load current rating for non-hermetic motors and between 175 % and 225 %
full load current rating for hermetic-refrigeration motors.

of the

For a thermal-link intended for use in motor-group circuits, the largest standard fusle size

baged on the sum of the full load ratings of all loads except the largest motor rating

, plus

30D % to 400 % of the full load current rating of the largest motor if the moter-is 4 non-

hefmetic type, or plus 175 % to 225 % of the full load current rating of the-largest m
the motor is a hermetic-refrigeration compressor type.

For a thermal-link intended for use in electric space-heating equipment, based on 12
the ampere rating. If 125 % of the ampere rating results in a value-for which therg
stgndard fuse size, the next largest fuse size shall be used.

For a thermal-link having other ratings, based on the rating in"amperes of the next |
stgndard fuse size.

If acceptable in accordance with the end-product requirements, a smaller fuse siz
spgecified in c¢) to f).

otor if

b % of
is no

prgest

b than

of fire

s and

below,

, light

emitting diodes with series resistors limiting the signal current to a maximum of 10 mA.

11.1.5 Operation of thermal-links shall be checked after each test step.

11.1.6 In order to obtain the required accuracy of temperature settings, indicate
temperatures shall be measured with an accuracy of 1 K of the nominal temperature up to
100 °C and 11 % of the nominal temperature above 100 °C.

d test

11.1.7 Care shall furthermore be taken that temperature differences in that part of the oven
where the specimens are tested, do not exceed at any point:

10,5 % of the nominal temperature higher than 200 °C; and

+1 K at the nominal temperature of 200 °C or lower.
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11.1.8 This may be obtained for example by placing the specimens within a thick-walled
aluminium box mounted in such a way that it is not in direct contact with the internal walls of
the oven.

11.1.9 For thermal-link packaged assembly, the maximum use temperature shall be in
accordance with H.11.101.

11.2 Holding temperature, 7},

11.2.1  When declared by the manufacturer, a thermal-link is tested as described in Annex I.

11.2.227 Requirements for thermal-link packaged assemblies, see Annex H.

11.3 [Rated functioning temperature, T;

11.3.1 For devices rated less than 250 °C, the thermal-links shall be exposedin the teT oven
or oil path to Ty — 12 K or as declared by the manufacturer, but not higher 'than 2 K belpw the

lowes{ tolerance. The temperature shall then be stabilized, showncwhen two consdcutive
readings taken 5 min apart are within 1 K of each other.

11.3.2 For devices rated 250 °C or higher, the thermal-links shall be exposed to T; — 22 K, or

as deglared by the manufacturer, but not higher than 2 K:below the lowest toleranc¢. The
temperature shall then be stabilized, shown when two caonsecutive readings taken 5 mir] apart
are within 1 K of each other.

11.3.3 The temperature shall then be increased steadily with a rate of rise between 0,5(K/min
to 1 Kfmin, until all specimens have functioned.

11.3.4 The individual functioning temperature of thermal-links, rated less than 250 °C}, shall
be redorded and they shall be not less thah as declared by the manufacturer, or T; — 10 K if no

declanation is made.

11.3.5 For thermal-links rated:at' 250 °C or higher, the recorded temperature shall be npt less
than that declared by the manufacturer, or T; — 20 K if no declaration is made.

11.3.60 The temperature of thermal-link shall not be greater than T;.

NOTE |The equipméntrecommended for the tests of 11.3 is shown in Clause C.6.

11.4 [Maximum temperature limit, 7,

11.4.1 ~The specimens shall be subjected to T, Z °C for a period of 10 min.

11.4.2 With the specimens maintained at T, _g °C, a dielectric test as per 10.1, and an
insulation resistance test as per 10.2, shall be conducted.

11.4.3 To overcome possible effects of thermal inertia of the specimens and any necessary
connections, and also to facilitate the introduction of the specimens into a suitable heating
chamber, the specimens can be inserted into a sand box maintained at 7.

11.4.4 The Ty and T, tests may be conducted in separate equipment and specimens may cool
down during transfer from the T; to 7, test.
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11.4.5 No flashover, breakdown or refunctioning shall occur. At the conclusion of this test all
specimens shall have functioned.

11.5 Ageing

11.5.1 In order to verify whether ageing at high temperature has a deleterious effect, thermal-
links shall be subjected to the series of test steps of 11.5.4.

11.5.2 The temperature shall be maintained constant within +1 K.

11.5.3 Any specimens remaining intact at the conclusion of each step shall be submitted to
the next step.

Conformity shall be considered satisfactory if all specimens have functioned after\the fifst two
steps.

11.5.4 Test steps are as follows:

11.5.4.1 Step 1: If requested by the manufacturer, the specimens)are subjected forl three
weeks to either:

a) T; 15K, or

b) Between a temperature chosen between 7; - 15 K and¢@ declared value by the manufagturer.

11.5.4.2 The following tests are mandatory:

11.5.4.2.1  Step 2: Ty — 15 K for three weeks.cAt the conclusion of the test, at least 50 |% of

the specimens shall not have functioned unless the specimens have already been submitted
to step 1, in which case all specimens maythave functioned.

11.5.4.2.2  Step 3: T; — 10 K for twp, weeks.
11.5.4.2.3 Step 4: T; - 5 K for©one week.
11.5.4.2.4 Step 5: T; - 3 K for one week.
11.5.4.2.5  Step 6: 73+ 3 K for 24 h.

11.5.9 The spgcimens shall then cool in the test chamber to less than 77 - 35 K.

11.5.6 The\test is considered successful if all specimens have functioned.

12 Resistance to rusting

12.1 Iron and steel parts shall be protected against corrosion by enamelling, galvanizing,
plating or other equivalent means.

12.2 Corrosion protection is not required for parts made of stainless steel.

12.3 Thermal-links provided with one or more ferrous parts shall not be adversely affected by
possible rusting of such parts.

12.4 Compliance is checked by inspecting specimens of Groups A, B and C after the
temperature and humidity cycle conditioning test of 9.8. The specimens are dried in air at a
suitable temperature and the ferrous parts shall show no sign of rusting that might impair the
performance of the thermal-links in the sense of this document.
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13 Manufacturer’s validation programme

13.1

The manufacturer shall conduct regular inspections for production control and tests for
validating performance as per 13.2 and 13.3.

13.2 The manufacturer shall test three specimens each, for all temperature ratings for thermal-
links, once every two years for 10.3 (Interrupting current), 11.3 (Rated functioning temperature)
and 11.4 (Maximum temperature limit) followed by the tests of 10.1 (Dielectric strength) and
10.2 (Insulation resistance). The pre-conditioning tests described in 9.2 (Lead secureness tests)
may be omitted.

13.3

a) the
b) the
c) bo

wif
p
d) the

Non-c

Ipt duty or electric discharge lamp load; and

The tests of 10.3 shall be conducted on

highest rated voltage,
highest rated current,
h a) and b)
h AC and/or DC in the case of a resistive or motor load, or with AC innthe case of ind

bmpliance in any of the tests shall be subject to a reviewsand repetition as per Cla

Ictive,

current and circuit condition declared by the manufacturer-in‘the case of a special load.

use 5.
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Annex A
(normative)

Application guide

Instructions for mounting given by the manufacturer of the thermal-link shall be followed,
especially in the case where thermal-links are provided with a coating or used in impregnated
windings.

A.2 Thermal-links shall be chosen such that all prevailing electrical requirements with regard

to ins
under
for au

A.3
therm

Hio, video and similar electronic devices, see IEC 60065.

Thermal-links shall be chosen such that, in the mounted position, theirelectric
al insulation shall not be degraded by thermal overshoot effects produced unde

conditjons in the equipment.

A.4

thermal-links in the form of melting wires or strips are applied;barriers shall be pr

so that sagging of such elements or possible droplets of molten metal cannot produce h

effects.

A.5

verified that mechanical creepage phenomena do not reésult in unacceptable electrical co

NOTE

A.6

For hand-held or portable equipment, this provision@pplies irrespective of their position.

Flectrical connections shall function as iitended over the range of temperatures to

they mpay be exposed in the equipment.

A7

Connectors and terminals shall not loosen easily due to vibration, shock, thermal g

and thle like.

A.8

Boldered connections, if any, shall not rely solely on the solder alloy for their mech

e met

normal and fault conditions, specified in the relevant equipment standard. For-example,

bl and
r fault

pvided
armful

If such melting wires are clamped or pressed under{screws, rivets or terminals, it s:l:all be

tacts.

which

ycling

anical

rigidity but shall include mechanical anchoring, for example a wire bent through a hole in a
terminal.

A.9
shall
withst

The mechani¢al strength and rigidity of the hardware used for mounting the therm
be adequate. Brackets, clamps or screws used for mounting the thermal-link

expecied during normal operating conditions of the equipment.

A.10

al-link
shall

bnd thrdst* and tensile forces, torques, vibrations and cyclic temperature chianges

uced

The mounted thermal-link shall he adequately protected from harmful effects pr

by possible spillage of liquids from the equipment, for example by covers.

A.11

In order to avoid possible damage to the thermal-link, the manufacturer should be
consulted when the end-use application involves sealing in or the use of cleaning solvents.
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Annex B
(normative)

Alternative ageing test for thermal-links with T},
greater than 250 °C for use in electric irons

B.1 Thermal-links used to protect electric irons where the normal holding temperature is
250 °C or greater and which, in the event of failure, rises rapidly to a functioning temperature
of 300 °C or higher, are not required to follow the usual ageing test described in 11.5.

B.2 Theaftermative agemg testis conducted=as per the manufacturer' s aectaration:

B.3 Additionally, the tolerance of T in 11.3 is allowed to be -20 K instead of —10\K:

B.4 All other requirements of this document, however, shall be met in orderto conform with
this standard.
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Annex C
(normative)

Conductive heat ageing test

NOTE Inthe USA, Annex C is required to be declared. For all other countries, Annex C is applicable when declared
by the manufacturer.

C.1 Conductive heat ageing test

Th f Howvina conductina bhant Aanaina tact chAall ha ~aanAiiatad ~An tharmal hnleo aaath ~ T t
e follewing-eendustive-heat-ageing-test-shall-be—condusted-on-thermattinks—with-a—nrating
a

of 179 °C or above. The test is optional for thermal-links with a 7; rating less than 175-2¢.

The cpnductive heat ageing test may be omitted if the thermal-link is of eutectic type pnd is
constructed without contacts.

C.2 |Method

C.2.1 General

Thirty specimens shall be subjected to the test. Each of three-groups consisting of ten spgcimen
thermal-links, shall be secured to a test fixture assembly’and placed on an electrically heated
static-pir test oven constructed in accordance with C.8 and subjected to the test descriped in
C.2.2,/C.2.3,C.2.4,C.2.5,C.3 and C.4. The oven cover.of the test oven, as shown in Figure C.2,
shall Qe replaced with the test fixture assembly as shown in Figure C.1. The aluminium tgst box
sectioh and the ceramic oven liner section, shown'in Figure C.2, shall be removed from the test
oven.

C.2.2 Typical test fixture assembly.

A typical test fixture assembly as‘shown in Figure C.1 consists of an aluminium |plate,
229 mm x 229 mm and 6,4 mm thiek on which ten thermal securing clips are mounted pn the
outer perimeter of the plate apd.serve to secure the thermal-link to the surface of the plgte. An
electrical insulator, consisting-of two layers of 0,075 mm thick polyamide film and a n¢minal
total thickness of 0,15 mm, shall be placed around each thermal-link to electrically insulate it
from the aluminium plate.,"The leads of each adjacent thermal-link shall be welded together to
form g series circuit. (The wire size, type of wire, or termination method selected to conngct the
thermal-link to the_electrical load, shall not significantly affect the temperature of the thgermal-
link tq which the—load is connected. The test fixture may be modified so that all 3|0 test
specimens may be tested on one test fixture assembly. Multiple test fixtures may be usgd with
the specimens divided into multiple groups.

C.2.3 L —Temperature-setting

The test fixture assembly shall be placed on the thermal-link test oven as the cover, with the
thermal-links positioned on the outside surface of the aluminium plate. The test oven shall be
rated 10 A, 120 V AC or 230 V AC.

C.24 Temperature behaviour

The temperature on the aluminium plate and the thermal-links shall be controlled by the length
of time the test oven remains "on". During the "on" period, the thermal-links shall also be heated
as a result of conducting a load current of 10 A at 120 V AC from the heating element of the
test oven connected in series with the thermal-links.
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Exception: If the thermal-link is rated less than 10 A, a separate circuit with an external load
set for the thermal-link rated current shall be connected to the thermal-link. The load current
shall be cycled concurrently with the test oven heating element. Whenever a thermal-link opens,
the test oven heating element shall remain off until the open thermal-link is removed and the
thermal-link test location is bypassed.

C.25 Temperature monitoring

The temperature of each thermal-link shall be monitored by a thermocouple welded to the
uppermost side of the thermal-link body. The thermal-link having the highest temperature shall
be used for controlling the length of the oven "on" period. Verification of the stability of the

temperature of the thermal-link body shall be determined 24 h after the start of the test. At that
time, the temperature of eight out of ten (80 %) thermal-links shall be within 12 K of the\hfighest

monitgred temperature.

C.3 |[Ageing

C.3.1 General

The thermal-links shall be aged as described in the following stepsfor a total of eight weeks
plus ohe day or until they function:

Step A 336 h (2 weeks) at 35 K below T¥;
Step H 336 h (2 weeks) at 25 K below T¥;
Step ¢ 168 h (1 week) at 20 K below Ty
Step [0 168 h (1 week) at 15 K below T
Step E 168 h (1 week) at 10 K below T
Step H 168 h (1 week) at 5 K below Tg

1

24 h (1 day) at Ty + 5 K. All"30 thermal-links shall be subjected to this step.

\"r4

Step (

Tt is the rated functioning tempgrature of the thermal-links. For each step, a tolerance gf ] K

shall Be used for controlling the test oven "on" and "off" period.

The Igad current "on'_time through the tested device shall be at least 5 s but not longgr than
10 s gs declared<by-'the manufacturer. These values may be exceeded during the ramp-up
periods if the required ageing temperature of the step involved (Step A to Step G allowipg the

0
6 K tplerance) has not yet been attained on the thermal-link having the highest tempdrature

and which/is being used for controlling the length of the oven "on" period. The thermal-link may
or may ot beenergizedduring the ramp-up period:

C.3.2 Cooling operation

Twice each week, the test oven shall be de-energized and the test fixture allowed to cool to
room temperature. The cool-down period shall be for 12 h on the third and fifth day of each
week. The total ageing time for each step shall not include the cool-down period or the time
when the test oven is off due to a thermal-link functioning.

C.3.3 Premature operation

If a thermal-link functions prior to completing the total ageing period, the thermal-link shall be
bypassed in order to retain continuity of the series circuit. During the reconnection process, the
remaining thermal-links shall not be disturbed. Additional wire leads of proper size and type are
to be used.
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C.4 Results

As a result of the test, each thermal-link shall operate as intended, shall be electrically open,
and there shall be no dielectric breakdown as a result of the test prescribed in Clause C.5.

C.5 Dielectric strength test

With reference to Clause C.4, following the test, each thermal-link shall be subjected to the
dielectric strength test of 10.1, applied between the leads or terminals of the opened thermal-
link after the test specimens have been brought to room temperature.

Dimensions in millimetres jinches)

Test oven
- 76,2 =<38'1> Aluminium plate
©) (1,5)
¢
e
-
oA
SIS
Y
A
© |
ge Bl
o Y
Securing clip
A\
Thermal-link
- 228,6 _
©)
Top view

IEC

Figure C.1 — Typical test fixture assembly

C.6 | Test oven

The tgstlapparatus shall consist of an electrically heated, static-air oven. A typical exa
such an-even-is-shown-in-Figure-C2-Theoven-shallbelocatedn a¥a 86-0 aughlits and
the ambient temperature shall be maintained reasonably constant during the test.

The oven described in Figure C.2 has a two-section core consisting of a non-metallic oven liner
and a metal test box.

The interior surfaces of the oven described in Figure C.2 consist of a firebrick or a like type of
surface which shields radiant heat and reduces heat loss. Seams and joints shall be tight.

The inner metal test box of the oven described in Figure C.2 has 6,4 mm thick walls. The test
box shall rest on inorganic blocks and shall be shielded from radiant heat. The temperatures
around the thermal-link shall be monitored by thermocouples located inside the metal test box.

The temperature regulating system of the oven shall be such that the temperature of the air at
the test location is maintained within 0,5 K.
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Key

=N

test|specimen chamber

temperature monitoring-and recording thermocouples
aluminium test bOx'section, supported on four ceramic buttons
low{density fire_brick oven

cergmic oven liner section

tempeératlre controlling thermocouple inserted at the base of the oven between test box and oven liner

heating coil recessed in inside face of oven
heating element in series with oven heater used as ballast resistor
oven cover: 16 cm x 29 cm x 29 cm

6,35 cm x 22,85 cm x 22,85 cm with a hole 8,25 cm x 8,25 cm

W > ® N O oA W N

Figure C.2 — Typical thermal-link test oven
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NOTE

D.1

Annex D
(informative)

Extended holding temperature evaluation

Annex D is applicable when declared by the manufacturer.

Extended holding temperature conditioning test

D.1.1 Twenty-five devices shall be placed in an electrically heated static-air oven for a period

of 100
constr
variati
links.

D.1.2
shown
tempe

shall

D.1.3

all be

ucted in accordance with Clause C.6 and Figure C.2 except for overall dim¢nsion

pns and also the inclusion of the terminal block support test fixture securingdhe‘th
A typical example of the terminal block support test fixture is shown in Figore*D.1.

Each thermal-link shall be connected in series to the terminals of the test fixt

Brmal-

ire as

in Figure D.1. The internal cavity of the test oven shall be heated so that thg body

rature of each specimen shall be maintained at the rated 7, _4pq(value. A thermo
e attached to each thermal-link to monitor the body temperature.

The temperature tolerances maintained for the specimens shall be ?0 K

25 spgcimens during the first two weeks of conditioning and 10 % of the T}_4¢o value (

in °C)

D.1.4

concly
be suk
be sul

D.2

D.2.1
rated

oven t

for at least 20 of the 25 specimens for the reminder of the test time.
All specimens that do not exceed +10 %%t the T}_4qq rating shall not be open
sion of the conditioning. After the conditigning period, all but two of the specimen

jected to the load current interrupt test of Clause D.2. The remaining two specimen
jected to the rated functioning temperature test of 11.3.

Load current interrupt test

The specimens shall be)placed in a test oven that has been stabilized at 10 K bel

couple

or all

stated

at the

5 shall
5 shall

pw the

unctioning temperature, T}, of the specimen. Each thermal-link is then energized ard the

emperature shall’bé increased at the rate of (2 £ 1) K/min and the test shall be con

until the thermal-link functions or the oven temperature reaches 30 K above T;.

D.2.2
shall
speci

Each thefmal-link shall break the specified load current at the specified voltage.
e no. damage to the integral leads of the thermal-link. The internal assembly o
en Shall be visually examined after the interrupt test. There shall be no welding or

burning.efpitting of the contacts or operating mechanism.

inued

There
each
undue
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Repeat for four additional
rows of thermal-links

IEC

Use 3,3 mm? copper wire to jump from row to row of the thermal-links and in and out of the box through thel hole in
the lid.

Secure [thermocouple leads ¢o'thermal-link body. Exit box through the nearest hole in the lid.

Figure D.1 — Typical terminal block support test fixture
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Annex E
(normative)

Seal ageing test

NOTE In the USA, Annex E is required, if applicable. For all other countries, Annex E is applicable when declared
by the manufacturer.

E.1 This test applies to seals and potting compounds. After the conditioning, as specified
below, the specimens shall be tested to determine critical electrical and mechanical property
values. The average value for each property on the conditioned specimens shall be at least 50 %
of the @verage vatuedetermimed-omuncomnditionmedspecimeTTs:

Seals |and potting compounds need not be tested if they already comply with thelrelevgnt UL
standard.

E.2 FKor each property to be evaluated, ten specimens shall be conditionedfor 1 000 h|at the
oven femperature determined from the respective thermal endurance profile line in Figufje E.1.
The tgmperature index is the measured normal operating temperature~or 7y -15 °C, but not less

than 60 °C. The specimens are then brought to room temperature.

On the same thermal endurance profile line as shown in Figure°E.1, a shorter or longer fime at
a higher or lower oven temperature, respectively, may be employed if agreeable to bdth the
manufacturer and the end-user, but a period of at least.300 h shall be used.



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 © IEC 2023

- 38—

o @
A El
1Y
m ov g
€
9
4 _ [0}
=
| c
n 2
° e
| 2] S
& 5 -
| - " 9 09 m m
c
i 0. 09 V g P @ o
ﬁm 4 o €
= n H+ © S (o) [}
N o 0] -
rI;l ““ T.uv m o c MAV
0. G £ °
- 3l © 08 2o
] 1] k: i - o .t
i 0. 06 - % m
Hilhe H 02
SRS 001 o ©
i | I s
11T 0. so1 kol i >3
i e i £ nm.
i 0zl c3
s
TIr 0. ocl i £9
H i = I or1 S o
1 h i T f i =y
0. §51 %ﬁ i 1 091 .m 5
HEY s i 1] o »
1N I | Ll 1] o
tH o, 0s1 B . i ! 08l r_v 2
s i f ' !
M b, a !
0. 002 H- =] . L ; ) 00z W
T w Auut T A~ 1 1 °
T O, 0¢¢ 1T 1 ] T 0ce I
.mm“ HHH s
HE 0. 0vC HITT f vz =
ind = He i
e 1T 09¢
IESE= 3 08¢
- ! 008
o o o o o
o o o o ~
o o o -
o o ~
o ~

sinoy ul swi|


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 © IEC 2023 -39 -

NOTE

Annex F
(normative)

Identification requirements

In the USA, Annex F is required to be declared. For all other countries, Annex F is applicable when d

by the manufacturer.

eclared

F.1 The procedure described below shall be conducted on a number of specimens of thermal-
links employing eutectic-type elements for identification purposes.

F.2 he thermal activity of the thermal-link's alloy, determined by use of thermal-a

appar
mater
tempe
and th
axis a
tempe
repres

F.3
eleme
spectr
shall f

al that is thermally inert over the range of temperature rating of the materia
rature of the specimen and reference material shall be raised at a predetermine
e thermal differential between the two materials shall be graphically recotrded on
jainst increasing temperature on the X axis. This graph shall include the thermally
rature range, i.e. the endothermic melting point of the specimencmaterial. This p
ented by a downward peak on the graph.

hts. An infrared spectrum shall be obtained from thesmaterial by use of an in
ophotometer. Sampling methods and instrument settings used in obtaining the sps
e recorded.

alysis
tus employing a differential scanning calorimeter, shall be compared with a ref%rence

. The
d rate
the Y
active
pint is

he identification test shall be conducted on thermal-links employing organic-mpterial

frared
ctrum
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Annex G
(normative)

Indelibility of markings'

Compliance with the marking indelibility testing requirements of Clause 7 shall be checked with
the apparatus shown in Figure G.1.

The principal part consists of a disc of hard white buffing felt, 65 mm in diameter and 7,5 mm
thick. This is locked against rotation and is arranged to move across the surface to be tested

with arstreke-ef20-mmandte—exera+reasurableforee—of2-5-N-enthis—surface—Fhe-stgndard

an
TJtHroORC— oo ot ta——to

test shall be 12 strokes (i.e. 12 rotations of the eccentric) and shall take approximately\15 s.

During the test the appropriate part of the buffing disc is covered with one ayer of| white
absorbent lint soaked with water with the nap surface external.

Dimensions in millimetres

450 Ceéntres

Mild steel strip

48 rev/mi
rev/min 15 5

Guide for strip

60

Sample

Brass washers
Hook for spring balance 60 x 2,5

Hard white buffing felt
65x7,5

Wing nut EC

Figure G.1 — Apparatus for testing durability of markings

1 Figure G.1 and its description have been adapted from Figure 8 and the second and third paragraphs of A.1.4 in
IEC 60730-1:2013, with slight modifications.
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NOTE

H.3

Annex H
(normative)

Requirements for thermal-link packaged assemblies

Annex H supplements or modifies the corresponding clauses of this document.

Terms and definitions

Addition

H.3.1(

1

thermial-link package

a ther
or tab

H.3.1(

mal-link packaged in a metallic or non-metallic housing and may be provided with
5, epoxy or any other additions

2

maximum use temperature, 7,

the m4
to be §

H.4

Additi

H.4.1(
the re

For ed
asseni

H.5

Additi

H.5.6.
assen

H.6

bxposed during normal operation, while carrying its rated clrrent
General requirements
DN

1 A thermal-link that is used in a packaged assembly shall be separately evalug
juirements of this Annex H.

ch applicable test of H.9.9 and H:14.101 three new specimens of packaged therm
blies shall be tested.

General notes on tests

DN

bly shall be.subjected to the test sequence of groups F and G.

Classification

H.6.2

leads

ximum declared external ambient temperature that the thermalslink package is intended

ted to

al-link

2.101 In addition to the tests of this annex, specimens of a packaged thermal-link

Theérmal conditions

Addition

H.6.2.

H.8

101 aa) T,

Documentation

H.8.101 Addition to item b), sub-item 1) — characteristic temperatures: T,
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H.9 Constructional requirements
Addition

H.9.5 Insulating materials

H.9.5.101 Polymeric materials used in the housing of the thermal-link package shall have the
following ratings or be tested to, at the specified thickness in accordance with the relevant
standards:

a) flammability rating of V-0 or V-1 in accordance with IEC 60695-11-10;

b) glgw-wire flammability index (GWFI) of 850 °C in accordance with [EC 60695-2-12 and

c) glqw-wire ignition test (GWIT) of 775 °C in accordance with IEC 60695-2-13;

d) relptive thermal endurance index (RTE) value which is greater than or equal to>the maximum
temperature recorded on the plastic housing during the test of H.11.101 in~accordande with
IEC 60216-5;

e) proof tracking index of minimum 175 V in accordance with IEC 60112;

f) ba|l pressure test at a temperature of 20 K above the maximum'‘temperature recorded on
the plastic housing during the test of H.11.101 in accordance with’' IEC 60695-10-2.

H.9.5.101.1 If there are no relevant IEC values available, ash\an alternative, comparablle RTI
value§ may be chosen from an equivalent standard.

H.9.5.102 Potting compounds or epoxy shall be suitable for the application temperatufe and
shall e identified in accordance with Annex F, if applicable.

H.9.5.103 If the maximum temperature record€d on the epoxy or potting compound durinhg the
test of H.11.101 is less than the rated temperature of the potting compound or epoxy, then the
material is acceptable for the application,

H.9.5.104 If the maximum temperature recorded on the epoxy or potting compound durihg the
test of H.11.101 is greater than the-rated temperature of the potting compound or epoxy, then
the material shall be subjectedtothe seal ageing test of Annex E, if applicable.

H.9.9 | Terminals and terminations

Additipnal subclause's

H.9.9.101 Tabs forming part of the thermal-link packaged assembly shall have adgquate
strengdth to allow the insertion and withdrawal of receptacles without damage to the thermal-link
packaped(@ssembly such as to impair compliance with this standard.

H.9.9.102 Compliance is checked by applying, without jerks, axial forces equal to those shown
in Table H.1. No significant displacement of the tabs or damage shall occur to the assembly.
There shall be no evidence of flashover or breakdown when the product is subjected to the
dielectric strength test of 10.1 between live part and the enclosure.
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Table H.1 — Push and pull force

Tab Size Push? Pull?

(see IEC 61210) (mm) (N) (N)
2,8 50 40
4,8 60 50
6,3 80 70

9,5 100 100

8 The values in the above table are the maximum allowed for the insertion and the
withdrawal of a receptacle from a tab

H.9.9.103 Tabs forming part of the thermal-link packaged assembly shall beadequately
spacef to allow the connection of the appropriate receptacles.

H.9.9.104 Compliance is checked by applying an appropriate receptacle.on’ each tab. During
this application, no strain nor distortion shall occur to any of the tabs nor'to their adjacent|parts,
nor sHall the creepage and clearance values be reduced below thos€ specified in Table B.

H.9.9.105 Wiring leads forming part of the thermal-link packaged assembly shall be sized in
accordance with Table H.2 and be mechanically secure so as.to hot transmit axial forces|to the
conneftions.

Table H.2 — Minimum nominal cross-sectional area of conductor

Current carried by wiring leads, A Minimum nominal® cross-sectional
area of conductor, mm?

Up to and including 3 b

Over 3 up to and including 6 0,75
Over 6 up to and including 10 1
Over 10 up to and ipcluding 16 1,5
Over 16 up to andjincluding 25 2,5
Over 25 upfto and including 32 4
Over 32 up to and including 40 6
Over 40 up to and including 63 10

a8 dp-the USA, other sizes of conductors apply

b ~No minimum specified, but the manufacturer shall declare the conductor size for

test purposes.

H.9.9.106 Compliance is checked by applying, without jerks, a gradual pull of 20 N to each
lead for 1 minute. No significant displacement of the wiring leads or damage shall occur to the
assembly. There shall be no evidence of flashover or breakdown when the product is subjected
to the dielectric strength test of 10.1 between live part and the enclosure.

H.11.101 Maximum use temperature test

H.11.101.1 The purpose of this test is to simulate the heat rise on components used in a
thermal-link package during normal operating condition, at the declared maximum use
temperature.

H.11.101.2 The thermal-link package shall be placed at the center of a metallic box measuring
300 mm (L) by 300 mm (W) by 300 mm (H). The metallic box with the thermal-link package shall
be placed in a static-air oven.
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H.11.101.3 The temperature of the air within the metallic box that represents the declared
maximum use temperature (Te) shall be measured as near as possible to the center of the
space occupied by the thermal-link package under test and at a distance of approximately
50 mm from the sample.

H.11.101.4 Temperatures on the housing material, tabs or wiring lead connections, epoxy, etc
shall be determined by means of fine wire thermocouples (0,081 mm?2) or other equivalent
means, so chosen and positioned that they have the minimum effect on the temperature of the
thermal-link package part under test.

H.11.101.5 The thermal-link package is connected to a resistive load circuit that is metered to
draw ffreTatedTurrentthrough the thermat=tmk—T e over s energized; and the temperajure of
the oveen shall be adjusted such that the temperature within the metallic box is stabilized|at the
declared maximum use temperature, 7.

H.11.101.6 Electric power to the sample is applied and the circuit is kept energized for|7 h or
until the temperatures on the components stabilize, shown when two consecutive readings
taken |5 min apart are within 1 K of each other. The thermal link shallynot open during the
duration of the test.

H.11.101.7 After completion of the test, while still heated, the packaged thermal-link pgckage
assenlbly is subjected to the dielectric strength test of 10.1.

H.11.101.8 Compliance is checked by ensuring that\the measured temperatures @¢n the
housing material, tabs or wiring leads connection, epaxyy etc. have not exceeded the makimum
allowdd values for the materials used in these compeonents as specified in Table H.3. In adldition,
the thermal-link package shall comply with the requirements of 10.1.

Fable H.3 — Allowed values for the materials used in the thermal-link package

Parts Maximum temperature permitted, °C
Termipal (tabs) and terminations 85
Epoxy| or other sealant materials® 90

Materjals used as insulation other than for wires

— impregnated or varnished:téextile, paper or press board 95

— larpinates bonded with:

melamine formaldehyde, phenol-formaldehyde or phenol- 200
furfural resins

urea-formaldehyde resins 175

— Maquldings) of:

phehol-formaldehyde, with cellulose fillers 110
phenol-formaldehyde, with mineral fillers 125
melamine-formaldehyde 100
urea-formaldehyde 90
polyester with glass fibre reinforcement 135
pure mica and tightly sintered ceramic material 425

other thermosetting materials and all thermo-plastic materiala -

28  The maximum permissible temperatures shall not exceed those which can be shown to be acceptable in service

for these materials.
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NOTE

Annex |
(informative)

Holding temperature

Annex | is applicable when declared by the manufacturer.

1.11.2 The temperature of the static-air oven shall be measured as near as possible to the
center of space occupied by the test fixture assembly and at a distance of approximately 50
mm from the test fixture assembly.

The te
equivg
tempe

Care §
where

- 1

— +(

1.11.2
to con
of the
effect,

1.11.2
conse

1.11.2
in suc
static-

It is rd
the op

1.11.2
air ov

therm
manu

1.11.2

mperature shall be determined by means of fine wire thermocouples (0,081 mm?)'o
lent means, so chosen and positioned that they have the minimum effect_on,th
rature.

hall furthermore be taken that temperature differences in the part of-the static-ai
the test fixture assembly of the specimens are tested, do not exceed at any point;

K at the nominal temperature of 200 °C or lower or
,5 % of the nominal temperature higher than 200 °C

1 The selected wire size, type of wire or termination method of the test fixture ass
nect the thermal-link to the electrical load, shall nat significantly affect the temps
thermal-link to which the load is connected. Thereshould be no possibility for a hg

2 A static-air oven temperature shall thetivbe considered to be stabilized, whe
Cutive readings taken 5 min apart are within 1 K of each other.

3 The three specimens of group. K>shall be secured to a test fixture assembly, mg
h a way that is not in direct contact and electrically isolated to the internal walls
air oven. The three specimens(f group K may be tested individually.

commended to use a huge mass metal block to eliminate the temperature drop

4 The test fixture)assembly with three specimens in series will be placed in the

I-links wilhbe energized with the resistive rated current for 24 hours or as decla
cturer,cwhichever is higher.

5/ Compliance is determined by checking the continuity of the thermal-link

compl

ening the static-air oven-to place the test fixture assembly inside the static-air oven.

other
e test

[ oven

embly
rature
atsink

n two

unted
of the

during

static-

en which is stabilized to the 7, temperature specified by the manufacturer. Then the

red by

after

ption of the test. The thermal-link shall not change its state of conductivity.



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

- 46 - IEC 60691:2023 © |IEC 2023
Bibliography
IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60695-10-3:2016, Fire hazard testing — Part 10-3: Abnormal heat — Mould stress relief
distortion test

IEC 60695-11-20:2015, Fire hazard testing — Part 11-20: Test flames — 500 W flame test
methods

IEC 6(Q 2006 Miniature—fuses
requirements for miniature fuse-links
IEC 60127-1:2006/AMD1:2011
IEC 60127-1:2006/AMD2:2015

general

IEC 60216-1:2013, Electrical insulating materials — Thermal endurance properties — Rart 1:
Ageing procedures and evaluation of test results

IEC 60695-2-11:2021, Fire hazard testing — Part 2-11: Glowing/hot<wire based test methods —
Glow-ire flammability test method for end-products (GWEPT)



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

- 48 — IEC 60691:2023 © IEC 2023

SOMMAIRE

AVANT-PROPOS L. e
INTRODUGCTION ... oo e e e e e e e eneens

o O b~ WDN -

Domaine d'application ... e
REfEreNnCes NOMMaAtiVES ... . e
Termes et defiNitioNS ... i
EXIQENCES GENEIAlES . e
Conditions G&NErales d'@SS@IS . .uuiiuuiiiiii e

AlassifiCatioN ... e L

6.1 Conditions @leCtriqQUES........ciuiiiiiee e
6.2 Conditions thermiques ....... ..o S
6.3 Résistance au cheminement ...
1Y F=T o LU = Vo T WA SURPRPIY IS

Dlocumentation ...........ooooiiiiiiiiii e T e L
Exigences de construction .........cc.covviiiiiiiiiinii WO T

9.1 GENEralites ..o S
9.2 Essais de fixation des conducteurs ............cooooc S e
9]2.1 GENEralites....ccooviiniiiii e
912.2 Essai d'effort de traction ...............ccoovad i e
9]2.3 Essai d'effort de pouSSEe.......cceniii i i e
912.4 Essai de torsion.....ccouiniii i Y e e
9.3 Contacts utilisés pour le passage dugourant ............cooeviiiiiiiiieieieeeeeeee e,
9.4 Supports de montage ou parties imétalliques accessibles..............................]...
9.5 Matériau isolant ... N e e
9.6 Résistance au cheminement ... e
9.7 Lignes de fuite et distances d'isolement............cooooiiiii e
9.8 Cycle de conditionnement en température et en humidité ............................... ...
9.9 Bornes et raccordements .........c.ooiiiiiiii e L

10 EXigences d'ordre €1eCtriqQUe........oouiniiii e e

11

101 Rigidité di€leCtrique ...... ..o e
10.R Résistance d'isolement ... .. ..o L
108 Courant de COUPUIE ... e
1p.3.1 GENEralites ..o e
10.3.2 Conditions SPECIfIQUES.....c.uiiiiiiiiie e e

10 |4 Quroharan An ~Antirant Avle A
- AA R s L A A A L L R A S A e e

10.5 Essai de limitation du courant de court-circuit ............cccooiiiiiii i
10.5.1 GBNBIAlItES o e
10.5.2 METhOAE A @SSAI v
10.5.3 Courant assigné du fusible ...
10.5.4 CON O MUt o e
ESSais de temMPErature .. ..o

111 GBNABIAlES o e
11.2  Température de maintien, Ty .......cccoooeiiii i

11.3  Température assignée de fonctionnement, Tf...........cccccciiiiiiiiii
11.4  Température limite maximale, Ty coooovveeiiiiii e

115 VIS SEM BNt e


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 © IEC 2023 - 49 —

12 Protection contre 1@ roUille ... ... 75
13 Programme de validation du fabricant...........ccooo 75
Annexe A (normative) Guide d'application........ ..o 77
Annexe B (normative) Variante d'essai de vieillissement pour les protecteurs
thermiques avec Tp, supérieure a 250 °C pour utilisation dans les fers électriques ................ 78
Annexe C (normative) Essai de vieillissement aprés exposition a la chaleur
LoTo] aTe [0 Lex 4 To] = PP 79
C.1 Essai de vieillissement aprés exposition a la chaleur conductrice ......................... 79
C.2 /=3 4 o Yo L= N 79
g.2.1 GENEIAliteS .o e 79
g.2.2 Ensemble fixe d'essai type ....coeueiniiiiiiii e | 79
Gg.2.3 Réglage de la température .........oooiiiiiiiiii e e e 79
g.2.4 Comportement en température ...........coooviiiiiiiiii b e e 80
g.2.5 Controle de température ... L 80
C.3 Vieillissement......oooooiiiiiiii e ) 80
g.3.1 Geéneralites ......coovviiiiiiiiii e A T e 80
g.3.2 Fonction de refroidissement............oo T 81
d.3.3 Déclenchement prématuré..........cccooviviiii St e 81
CA4 RESUIALS ..o TN e e 81
.4 Essai de rigidité diélectrique ..........coooviviiii e S 81
C.H  Etuve d'@SSai ...ccccveeeeeiiiieeeeeceeeeeeeeee e D e 82
Annexe D (informative) Evaluation de la tenue de température étendue.........................|..... 84
D.1 Essai de conditionnement de la tenue,de température étendue.......................|..... 84
D.2 Essai de coupure de courant de charge .........cocovveiiiiiiiiiii i e 84
Annexe E (normative) Essai de vieillissement des joints ............coooiiiiiinn e 86
AnnexXe F (normative) Exigences d'identification............ccccooiiiiiiiiiiinci e 88
AnnexXe G (normative) Indélébilité, des marquages .........coeeveeiiiiiiiiiiiicieieeeeeeeeee e 89
Annexe H (normative) Exigencés-relatives aux ensembles conditionnés de protecteurs
R rMIQUES .o N e e 90
Annexe | (informative) Température de maintien............coooiiiiiiiin e 95
Biblio>];raphie ........................................................................................................................ 96
Figurd 1 — ESS@ide tOrSiON ...cuuiiiiii e e 65
Figurg C.1—Ensemble fixe d'essai type ......ccccoeeiiiiiiiiiii e e 81
Figurd C«2— Etuve type d'essai de protecteur thermique ............ccceeeveeeeeeovieeeeeiieeeee o 83
Figure D.1 — Exemple type de dispositif d'essai de support de bornes de raccordement ....... 85
Figure E.1 — Temps de conditionnement en fonction de la température de I'étuve pour
I'indice de tempPErature ProPOSE . ... i e 87
Figure G.1 — Appareil pour I'essai d'indélébilité des marquages .........ccoccieviiiiiiiiiiiiiiieeene, 89
Tableau 1 — Programme A €SS@I .. ... uuuu ittt 60
Tableau 2 — Résistance des conducteurs et des bornes de raccordement — Valeurs
minimales exigées pour les essais d'efforts de traction et de poussée ...........ccccoeeviiiiiiiininni. 65
Tableau 3 — Lignes de fuite et distances d'isolement (valeurs minimales absolues) .............. 67
Tableau 4 — Tensions d'essai pour la rigidité diélectrique.............coooiiiiiiiii 68

Tableau 5 — Courant d'essai pour I'essai de COUPUIe ......c.oieiiiiiiiiii e 69


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

-50 - IEC 60691:2023 © IEC 2023

Tableau 6 — Essai de limitation du courant de court-CirCuit............ccoooiiiiiiiiii e 72
Tableau H.1 — Effort de poussée et de traction ..., 92
Tableau H.2 — Section nominale minimale du condUCtEUr...........oeiiniiiieii e 92

Tableau H.3 — Valeurs admises pour les matériaux utilisés dans le conditionnement de
[T Ko =T od L= L { =Y o 0.1 o [ U= PP 94



https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 © IEC 2023 -51 -

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PROTECTEURS THERMIQUES -
EXIGENCES ET GUIDE D'APPLICATION

AVANT-PROPOS

des

riser la coopération internationale pour toutes les questions de normalisation dans les domajnes de
I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des Normes interiat|onales,

Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public.(PAS) et des

Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comites d'études, aux

travhux desquels tout Comité national intéressé par le sujet traité peut participef™\Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem
travpux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), se
conglitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techniques-représentent, dans la m
possible, un accord international sur les sujets étudiés, étant donné que les Comites nationaux de I'lEC int
son{ représentés dans chaque comité d'études.

3) Les|Publications de I'lEC se présentent sous la forme de recommapdations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les efforts faisonnables sont entrepris afin q
s'asjsure de I'exactitude du contenu technique de ses publicationsy |'|EC ne peut pas étre tenue respons
I'événtuelle mauvaise utilisation ou interprétation qui en est faitepar un quelconque utilisateur final.

4) Danfs le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans
megure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications na
et régionales. Toutes divergences entre toutes Publi¢ations de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L'IEC elle-méme ne fournit aucune attestation de<conformité. Des organismes de certification indép
fourpissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mard
conformité de I'lEC. L'IEC n'est responsable.d'aucun des services effectués par les organismes de cert
indgpendants.

6) Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatign.

7) Auclne responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cdmpris ses experts particuliers*eétles membres de ses comités d'études et des Comités nationaux d
pouf tout préjudice causé en cas_de dommages corporels et matériels, ou de tout autre dommage de
natyre que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dg
décpulant de la publicationsourde I'utilisation de cette Publication de I'lEC ou de toute autre Publication d
ou du crédit qui lui est accordé.

8) L'atfention est attirée ‘sur les références normatives citées dans cette publication. L'utilisation de publ
référencées est obligatoire pour une application correcte de la présente publication.

9) L'atjention est-attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fair
de diroits desbrevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
breyets.

L'IEC p0691 a été établie par le sous-comité 32C: Coupe-circuits a fusibles miniatur
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comité d'études 32 de I'lEC: Coupe-circuits a fusibles. Il s'agit d'une Norme internationa

Cette cinquiéme édition annule et remplace la quatriéme édition parue en 20
I'Amendement 1:2019. Cette édition constitue une révision technique.

e.

15 et

Cette cinquieéme édition inclut les modifications techniques majeures suivantes par rapport a

I'édition précédente:
a) exigences relatives aux ensembles conditionnés de protecteurs thermiques;

b) reformulation des exigences et des définitions relatives a l'essai T},.

L'harmonisation de la norme nationale américaine UL 1020, cinquiéme édition (annu

lée en

2003), et de I'lEC 60691:1993 ainsi que son Amendement 1:1995 et son Amendement 2:2000

ont servi de base a I'élaboration de la présente norme.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
32C/604/FDIS 32C/605/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti

a son approbation.

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Ce dof

Direct

www.ipc.ch/members_experts/refdocs. Les principaux types de documents développ

I"EC ¢

ves ISO/IEC, Partie 1 et les Directives ISO/IEé, Supplément IEC, disponible

ont décrits plus en détail sous www.iec.ch/publications.

Les prfatiques divergentes suivantes de nature moins permanente existent dans le pays ipdiqué

ci-despous:

— auk Etats-Unis, il est exigé de spécifier I'Annexe C;
— auk Etats Unis, I'Annexe E est exigée, le cas échéant;

— au

Dans |a présente norme, les caractéres d'imprimerie suivants sont utilisés:

— détlarations de conformité: caracteres italiques,

Le conité a décidé que le contenu de ce document'ne sera pas modifié avant la date de st
indiquge sur le site web de I'lEC sous webstaréviec.ch dans les données relatives au doc
recherché. A cette date, le document sera

e reg¢onduit,

e supprimé,

e remplacé par une édition révisée, ou

e anj

k Etats-Unis, il est exigé de spécifier I'Annexe F.

endé.

abilité
ument
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INTRODUCTION

Les protecteurs thermiques, définis comme des dispositifs non réarmables qui fonctionnent une
seule fois sans réutilisation, sont largement employés pour la protection thermique des
matériels dans lesquels, lors de conditions de défaut (anormales), une ou plusieurs parties
peuvent atteindre des températures dangereuses.

Puisque ces dispositifs possédent plusieurs points communs avec les éléments de
remplacement (fusibles) miniatures et qu'ils sont utilisés pour obtenir un degré de protection
comparable, l'effort s'est orienté, dans la présente norme, de fagon a établir une série
d'exigences de base pour de tels dispositifs.
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PROTECTEURS THERMIQUES -
EXIGENCES ET GUIDE D'APPLICATION

1 Domaine d'application

La présente Norme internationale s'applique aux protecteurs thermiques destinés a étre
incorporés dans les appareils électriques, le matériel électronique et ses composants,

normalement utilisés en intérieur _afin de les prnh:'\gnr contre les ’rnmpérnhlrnc excessives lors

de conditions anormales.

NOTE 1 Le matériel n'est pas prévu pour produire de la chaleur.

NOTE 2 L'efficacité de la protection contre les températures excessives dépend logiquement de la positign et du

mode dp montage du protecteur thermique ainsi que du courant qui le traverse.

Le prgsent document peut s'appliquer aux protecteurs thermiquesutilisés dans d'putres

conditjons que celles qui sont réunies en intérieur, tant que les conditiens climatiques ou putres

de l'epvironnement immédiat de tels protecteurs thermiques sont comparables a celleq de la

présemte norme.

Le prdsent document peut s'appliquer aux protecteurs thermiques dans leurs formes lgs plus

simplgs (par exemple, lames ou fils de fusion), tant quedés matériaux fondus expulsés pgndant

le fongtionnement ne peuvent pas compromettre l'utilisation en toute sécurité du matérjel, en

particdllier dans le cas du matériel tenu a la main ouumobile, indépendamment de sa posijtion.

L'Anng¢xe H du présent document s'appliquéyaux ensembles conditionnés de protecteurs

thermiques ou ces derniers sont déja confarmes a la présente norme, mais conditionnég dans

un boitier métallique ou non métallique et’équipés de bornes/conducteurs a fils.

Le prdsent document s'applique aux‘protecteurs thermiques dont la tension assignée n'gxcéde

pas 690 V en courant alternatif ou en courant continu, et dont le courant assigné n'gxcede

pas 63 A.

Les objectifs du présentdecument sont les suivants:

a) etgblir des exigenees uniformes pour les protecteurs thermiques;

b) définir des méthodes d'essai; et

c) fournir des—renseignements utiles pour l'utilisation des protecteurs thermiques daps les
m3atérigls:

Le pr dsent document ne Q'nppliqnn pas-aux protecteurs fhnrmiqnnc utilisés dans des conditions

extrémes telles que des atmosphéres corrosives ou explosives.

Le présent document ne s'applique pas aux protecteurs thermiques destinés a étre utilisés dans
des circuits en courant alternatif avec une fréquence inférieure a 45 Hz ou supérieure a 62 Hz.

2 Reéférences normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).
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IEC 60065:2014, Appareils audio, vidéo et appareils électroniques analogues — Exigences de
sécurité

IEC 60112:2020, Méthode de détermination des indices de résistance et de tenue au
cheminement des matériaux isolants solides

IEC 60127-2:2014, Coupe-circuit miniatures — Partie 2: Cartouches

IEC 60216-5:2008, Matériaux isolants électriques — Propriétés d'endurance thermique -
Partie 5: Détermination de I'indice d'endurance thermique relatif (ITR) d'un matériau isolant

IEC 6d)664-1:2020, Coordination de l'isolement des matériels dans les réseaux d'é

électr

IEC 60695-2-12:2021, Essais relatifs aux risques du feu — Partie 2-12¢) Essais

incang
pour

IEC 60695-2-13:2021, Essais relatifs aux risques du feu — Rartie 2-13: Essais

incang
(GWIT

IEC 60695-10-2:2014, Essais relatifs aux risques du feus/~ Partie 10-2: Chaleurs anorm|

Essai

que a basse tension — Partie 1: Principes, exigences et essais

escent/chauffant — Méthode d'essai d'indice d'inflammabilité au fil incandescent (
natériaux

escent/chauffant — Méthode d'essai de température d'aflumage au fil incand
) pour matériaux

& la bille

IEC 6
Méth

IEC 6(0730-1:2013, Dispositifs de commande électrique automatiques — Partie 1: Exig
générales
IEC 60730-1:2013/AMD1:2015

IEC 6

IEC 6
électr

3 Termes et définitions

Pour |

L'1SO

695-11-10:2013, Essais relatifs aux risques\du feu — Partie 11-10: Flammes d'e
es d'essai horizontal et vertical a la flamme de 50 W

730-1:2013/AMD2:2020

210:2010, Dispositifs de connexion — Bornes plates a connexion rapide pour condy
ques en cuivre — Exigences de sécurité

bs besoins du présent document, les termes et définitions suivants s'appliquent.

etdIEC tiennent a jour des bases de données terminologiques destinées a étre ut

hergie

au fil
GWFI)

au fil
pscent

ales —

ssai —

ences

cteurs

lisées

en nof

malisation, consultables aux adresses suivantes:

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

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

3.1

distance d'isolement
distance la plus courte dans l'air entre deux parties conductrices

3.2

ligne de fuite
distance la plus courte le long de la surface d'un matériau isolant entre deux parties

condu

ctrices
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3.3

température de maintien

T

température ambiante maximale du protecteur thermique pour laquelle, pendant une durée
spécifiée et au courant assigné spécifié, I'état de conductibilité ne varie pas

3.4

série homogéne

série de protecteurs thermiques, de dimensions externes identiques et de dimensions hors tout
communes, dont chacun ne différe de I'autre que par des caractéristiques (y compris les valeurs
assignées) telles que, pour un essai donné, I'essai d'un ou d'un nombre réduit de protecteurs
thermigues—détermines—de—la—série—doit—ire—considéré—ecomme—représentatifde—teys les

protedteurs thermiques de la série

3.5
couraht de coupure
Iy
valeur|du courant que le protecteur thermique est capable de couper, saus tension assighée et
suivar|t des caractéristiques spécifiées du circuit

3.6
tempdrature limite maximale
T,

m
température du protecteur thermique, indiquée par le fabricant, jusqu'a laquelle les propriétés
mecaniques et électriques du protecteur thermique, quj~a’changé son état de conductibiljté, ne
sont pjas altérées pendant un temps donné

3.7
pilote|de service
caractéristique assignée attribuée a un appareil de connexion qui commande la bobing d'un
autre dispositif électromécanique, tel qu'un solénoide, un relais ou un contacteur

3.8
matérjel mobile
matériel qui est déplacé pendant son fonctionnement ou qui peut étre facilement déplagé tout
en restant relié au circuit d'alimentation

3.9
courant assigné
[I’
courant utilisé\pour la classification d'un protecteur thermique

3.10
température assignée de fonctionnement

Ty

température de protecteur thermique qui change son état de conductibilité, avec détection de
courant jusqu'a 10 mA comme seule charge

3.11
tension assignée
U,

]
tension utilisée pour la classification d'un protecteur thermique

3.12

élément thermique

matériau fusible métallique ou non métallique qui fait partie d'un protecteur thermique et est
sensible a la température par un changement d'état, par exemple solide a liquide, a la
température pour laquelle il a été étalonné
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3.13

protecteur thermique

dispositif non réarmable qui incorpore un élément thermique, qui ouvre un circuit une seule fois
lorsqu'il est exposé, pendant une durée suffisamment longue, a une température qui excéde
celle pour laquelle il a été congu

3.14

surcharge en courant pulsé

Iy

train d'impulsions de courant continu que le protecteur thermique est capable de supporter sans
que ses caractéristiques en soient altérées

3.15
tenue|de température étendue
Th-100
température maximale qu'un protecteur thermique peut tolérer pendani\une dur¢e de
100 sg¢maines lorsqu'il transporte le courant assigné a la tension assigneey sans proyoquer
I'ouvefture du circuit conformément a I'évaluation de la tenue de température étendue

Note 1 f I'article: 1l s'agit d'une caractéristique assignée prise en compte par I'utilisateur pendant I'étude du| produit
final.

Note 2 k l'article: L'Annexe D spécifie I'évaluation de la tenue de température étendue.

3.16
essai(de vieillissement aprés exposition a la chaleur _conductrice
CHAT
essai fjui vise a évaluer I'aptitude d'un protecteur.thermique a fonctionner dans un appateil

Note 1 f l'article: S'il fonctionne de fagon satisfaisante,\leé protecteur thermique recoit une caractéristique apsignée
CHAT. Cette caractéristique assignée est prise en compte par I'utilisateur pour le produit final pendant I'éfude du
produit jpour utilisation finale.

Note 2 p I'article: L'Annexe C spécifie I'essai~de vieillissement aprés exposition a la chaleur conductrice.
Note 3 f l'article: L'abréviation "CHAT/est dérivée du terme anglais développé correspondant "conductive heat
ageing [est".

4 Exigences générales

4.1 Une protectioan‘adéquate du matériel contre des températures excessives ne dépend pas
seulement des propriétés du protecteur thermique, mais aussi en grande partie du montage du
protegteur thermique dans le matériel. Par conséquent, les exigences du guide d'applicafion de
I'Anneixe A daivent étre prises en compte.

4.2 |Les” protecteurs thermiques doivent avoir une résistance électrique et mécanique
adéquate et doivent étre construits pour supporter toutes les conditions de manipulations qu'ils
sont susceptibles de rencontrer durant le montage et |'utilisation normale, lorsqu'ils sont utilisés
dans les limites des exigences du présent document.

4.3 Lorsqu'un protecteur thermique change d'état de conductibilité, aucun arc ni aucune
flamme ne doit étre entretenu(e), et aucun matériau susceptible de causer des dommages a
son entourage immeédiat ou de créer un risque de choc électrique ou de feu ne doit étre expulsé.
En outre, il ne doit se produire aucune émission de substances (par exemple gaz, liquides,
poussieres, brouillards, vapeurs) de nature a provoquer un danger.

Pour I'emploi de protecteurs thermiques sous forme de lames ou de fils de fusion, il convient
de veiller a ce que le matériau fondu ne produise ni court-circuit ni pontage des lignes de fuite
et distances d'isolement, afin de réduire les risques d'endommagement du systéme d'isolation
du matériel.
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Aprées avoir fonctionné, le protecteur thermique, s'il est soumis a des températures qui ne
dépassent pas T,,, ne doit pas subir de dommages de nature a compromettre la sécurité du
matériel en ce qui concerne les risques de danger de chocs électriques ou les risques de
claquages électriques. Le protecteur thermique ne doit pas se réenclencher apres
fonctionnement.

4.4 Pour les exigences relatives aux ensembles conditionnés de protecteurs thermiques, voir
I'Annexe H.

5 Conditions générales d'essais

5.1 Les conditions d'essai sont les suivantes.

5.1.1 Sauf spécification contraire, seuls les essais qu'il n'est pas nécessaire d'effectuefr dans
une chambre climatique et/ou une étuve d'essai doivent étre effectués dansies condgitions
atmosphériques suivantes:

— température: 15 °C a 35 °C;
— humidité relative: 25 % a 75 %;
— prégssion de l'air: 8,6 x 104 Pa & 1,06 x 10% Pa.

Les cqnditions atmosphériques exigées pendant les essais peuvent é&tre commandées lors des
essaigq et pendant la durée des essais. Les conditions atidosphériques exigées ne doivent pas
nécespairement étre maintenues dans un laboratoirendessai en dehors des moments pu les
essaig sont effectués.

5.1.2 Lorsque les conditions indiquées en 5.421 ont une influence significative, elles doivent
étre maintenues presque constantes pendant\es essais.

5.1.3 Si les limites de température indiquées en 5.1.1 sont trop larges pour certains gssais,
ces egsais doivent étre a nouveau effectués, en cas de doute, a une température de (23 £|1) °C.

5.2 |Dans chaque rapport-diessai, la température ambiante doit étre indiquée. Bi les
conditjons normalisées d'humidité relative ou de pression ne sont pas remplies au coufs des
essaig, une note a ce sujet\doit étre ajoutée dans le rapport.

5.3 |Si le résultat d‘un essai dépend de fagon appréciable de la position ou du mdde de
montajge de I'échantillon, la condition la plus défavorable doit étre retenue pour les esspis en
questipn et notég.

5.4 |Sivun) protecteur thermique a été spécialement congu pour étre utilisé dans up type
particylierde matériel et ne peut pas étre soumis a I'essai séparément, les essais de la pr¢sente
norme doivent étre effectués dans ce mateériel ou dans la partie correspondante, ou dans un
matériel ou une partie analogue.

5.5 Encas d'essais d'une série homogene de protecteurs thermiques, tous les essais doivent
étre réalisés sur les protecteurs thermiques avec la 7; la plus basse et la plus élevée. Pour les

protecteurs thermiques avec des températures assignées de fonctionnement intermédiaires,
seuls les essais décrits en 10.3, 11.3, 11.4 et 11.5 sont nécessaires.

5.6 Le nombre d'échantillons présente les caractéristiques suivantes.
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5.6.1 Le nombre total d'échantillons nécessaires est de 48. 15 échantillons, sur un total de
48, sont conservés dans I'éventualité ou certains essais doivent étre répétés. 33 échantillons,
sur un total de 48, sont divisés en 11 groupes auxquels sont assignées des lettres
alphabétiques de A a K. Chaque groupe comprend trois échantillons. Les essais doivent étre
réalisés dans l'ordre indiqué dans le Tableau 1, mais, si cela est exigé, certains essais peuvent
étre répétés, par exemple l'essai sur le marquage (voir Article 7). Des échantillons
supplémentaires peuvent étre nécessaires selon I'exigence du Tableau 1.

Pour les essais facultatifs, il convient d'exiger des échantillons supplémentaires selon les
annexes correspondantes.

5.6.2
approprié, la cause du défaut est identifiée et une mesure de correction est prise. A-p
rapport d'analyse de défaut et de la mesure de correction, la séquence d'essai doitétre’ r¢pétée
au majins sur le double du nombre d'échantillons révisés et aucun autre défaut n'est adnjis.

Si audune mesure de correction n'est nécessaire, il convient de répéter I'essai avec le double
de la faille et aucun autre écart n'est admis.

5.6.3 Pour les exigences relatives aux ensembles conditionnés 'de protecteurs thermliques,
voir I'Annexe H.

5.7 |L'essai de vieillissement aprés exposition a la chaleur conductrice de I'Anrlexe C
s'appllque quand cela est indiqué par le fabricant.

L'essdi de vieillissement aprés exposition a la chaleur conductrice peut ne pas étre effe¢tué si
le profecteur thermique est fabriqué sans contacts:

NOTE |[Aux Etats-Unis, I'essai de vieillissement aprés exposition a la chaleur conductrice doit étre spécifié.
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Article ou Essai Groupes d'échantillons
paragraphe A B D E F G H | J K
7a Marquage (essai de frottement)
7a Marquage (examen visuel

seulement)
9 Exigences de construction
9222 Efforts de traction X
9234 Effort de poussée X
9.2.438 Effort de torsion
962 Résistance au cheminement X
g7a Lignes de fuite et distances X X
d'isolement
9.8 Cycle de conditionnement en X X X X
température et en humidité

10 Exigences d'ordre électrique
10.1 Rigidité diélectrique (si applicable)

10.2 Résistance d'isolement (si X X

applicable)

10.3 Courant de coupure X X
10.4 Surcharge en courant pulsé X X X
11 Essais de températures
11.2 Contréle de 7,° X
11.3 Contréle de T X
11.4 Contréle de T, suivi par I'essaj X

diélectrique et I'essai de résistance
d'isolement

11.5 Vieillissement X X X X X

phase 1 (facultative) <21 jours
phase 2 (obligatoire) 21 jours
phase 3 (obligatoire) 14 jours
phasg4\(obligatoire) 7 jours
phase 5 (obligatoire) 7 jours
phase 6 (obligatoire) 24 heures

10.1 Rigidité diélectrique
10.2 Résistance d'isolement X X X X X
12 Protection contre la rouille
122 Protection contre la rouille (parties X X

en métaux ferreux)

Si les conditions de tension, de puissance et de courant indiquées en 10.3.2.3, 10.3.2.4 et 10.3.2.5 ne sont pas
couvertes par un essai, il convient de soumettre a I'essai un minimum de trois échantillons pour chaque condition.

2 En cas de série homogéne, ces essais peuvent ne pas étre effectués pour les valeurs assignées intermédiaires.

b

Lorsque cela est indiqué par le fabricant.
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6 Classification

6.1 Conditions électriques

En ce qui concerne les conditions électriques, les termes suivants s'appliquent:

a) Tension: courant alternatif et/ou continu
b) Courant: courant alternatif et/ou continu
c) Charge résistive

d) Charge inductive

e) Charge de moteur

f) CHarge de pilote de service

g) CHharge de lampe électrique a décharge
h) Charge spéciale

6.2 |Conditions thermiques

En ceg qui concerne les conditions thermiques, les symboles ,et“les abréviations suivants
s'appllquent:

a) T;
b) T,
c) T
d) CHAT

e) Thl1o0

6.3 |Résistance au cheminement
En ce gui concerne la résistance au cheminement, les plages de valeurs suivantes s'appliguent:

a) indice de tenue au cheminement de 175 a 249;

b) indice de tenue au cheminement supérieur ou égal a 250.

NOTE |Ces plages de valeurs sont fondées sur les méthodes d'essai de cheminement de surface indiquég¢s dans
I''EC 6(112.

7 Marquage

71 Chaque protecteur thermique doit porter les indications suivantes:

a) le type ou la référence de catalogue;
b) le nom du fabricant ou la marque commerciale;

c) latempérature assignée de fonctionnement 7; avec ou sans le symbole T; suivie du nombre
de degrés Celsius (suivi de °C ou C);

d) un code de date qui identifie la date de fabrication et qui ne se répéte pas pendant au moins
10 ans, et un lieu de fabrication ou un code, apposé sur le protecteur thermique ou sur le
plus petit conditionnement.

S'il n'y a qu'une seule usine, le lieu de fabrication peut étre omis.

Il convient que les numéros de référence ou de catalogue définissent les caractéristiques de
température, courant et tension qui, ensemble, classifient un protecteur thermique.
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La température assignée de fonctionnement T; peut étre omise si un type différent ou

une référence de catalogue différente est utilisé(e) pour chaque température de fonctionnement
différente.

Le marquage doit étre indélébile et lisible.

La conformité aux exigences d'indélébilité du marquage est vérifiée par I'essai de I'Annexe G
en utilisant I'appareil représenté a la Figure G.1. La lisibilité est vérifiée par examen. Apres les
essais de vieillissement décrits en 11.4, la conformité est vérifiée par examen.

7.4

condit|

7.5

seul I'
en 7.1

La cor

8

Le fab
les remseignements qui suivent, et qui viennent s'ajoutera ceux qui sont exigés a I'Articl

a)
b)

c)

d)
e)

Les indications selon _a), b), c) et d) en 7.1 doivent également figurer s

ur les

D

la

po
1)
2)
3)
I'a
S0
les

s'il

onnements, avec une référence au présent document.

Si le protecteur thermique est de petite taille, et s'il n'est pas destiné a gtre rem
Blément a) en 7.1 doit figurer sur le protecteur thermique, et les indications-selon
doivent figurer sur le conditionnement, avec une référence au présent‘document.

formité est vérifiée par examen.

bcumentation

ricant doit fournir dans la documentation technique, les-¢atalogues ou les notices d'

classification selon I'Article 6;
Ur chacune des classifications:
les températures caractéristiques T;, %;.(si elles sont déclarées par le fabricant),

les courants caractéristiques 7, I/

la tension assignée U;

ptitude au scellement, ou~le comportement avec les liquides d'imprégnation
vants de nettoyage;

indications de montage du protecteur thermique dans le matériel;
s'agit de protecteurs thermiques de petite taille et non destinés a étre remplacés;

placé,
D) a d)

mploi
7.

bu les

Pour dles raisons_de-sécurité, il convient qu'il apparaisse clairement dans la documentation

qu'un
convig
référe

f)

la

protecteurthermique n'est pas un produit réparable et qu'en cas de remplacen
nt d'utiliser un protecteur thermique équivalent du méme fabricant et avec la
hce duccatalogue, monté exactement de la méme fagon.

pesition de I'écran métallique, s'il est situé a une distance différente de 12,7 m

ent, il
méme

m des

pa

rties actives dans le cas d'un protecteur thermique qui a un elément expose;

g) des instructions d'application concernant le montage du dispositif dans le matériel, pour les
protecteurs thermiques dont les conducteurs ont une section inférieure a 0,21 mm?Z.

Il convient de prendre en considération la réponse en température du dispositif.
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9 Exigences de construction

9.1 Généralités

9.1.1 Les protecteurs thermiques doivent avoir une stabilité et une résistance mécanique
suffisantes pour supporter les contraintes qu'ils sont susceptibles de rencontrer lors de
manipulations et dans des conditions d'utilisation normale et de défaut du matériel d'utilisation
finale correspondant.

9.1.2 Les bornes a languettes doivent étre construites conformément a I'lEC 61210 et la
température maximale admissible des matériaux des languettes utilisées doit étre conforme

H : i <l T alal A4 ol LIl o494 0. 09040 /(1 44 Lot S 4 AY
aUX InJlballUllD Ul T duilcau M. T UT TILLU U T4TU.ZUTU \LOIIHUCLLUOIIIILUHIUUO).

9.1.3 Les parties conductrices doivent étre construites de telle sorte que la<pression du
contagt ne soit pas transmise au travers d'un matériau non métallique autre qué-a céramique
ou de|tout matériau considéré comme étant de dimensions assez stables dans-toute la|plage
des températures attendues, a moins que les parties métalliques contespondantes ne
présemtent une élasticité suffisante pour compenser toute rétraction oudistorsion du mgtériau
non miétallique.

transplorter le courant assigné, et doivent étre d'un matériau acCeptable pour cette application

Les ppIrties conductrices doivent avoir la résistance mécanique (nécessaire, étre capables de
partic

liere.

Pour Ies parties conductrices, les limites de température,du Tableau 13 de I'lEC 60730-1:2013
doivent étre prises en compte.

9.1.4 Le frottement ne doit pas étre utiliséCpour fixer des parties actives non isolges (y
compirfs les bornes) aux surfaces de supports'il y a un risque de rotation ou de déplacement
de telles parties, réduisant les lignes detfuite et les distances d'isolement a des vjleurs
inférigures a celles exigées par ailleurs dans la présente norme. La sécurité des ensemblles de
contagts doit étre telle que 'alignement des contacts soit maintenu.

9.1.5 Les conducteurs et les\bornes doivent étre fixés de fagon telle qu'aucune confrainte
pendant leur installation et leur utilisation normale n'altére le fonctionnement du protecteur
thermique. Les protecteurs thermiques qui utilisent des joints avec des conducteurs flormés
pour yne utilisation dansdes appareils ou des composants ne doivent pas étre pliés a|moins
de 3 mim du joint du protecteur thermique.

Les cqnducteurs_peuvent étre pliés a moins de 3 mm du joint si:

a) la méthode et la procédure de pliage du fabricant du protecteur thermique ne transmettent
pap de\contrainte au mécanisme de fonctionnement du protecteur thermique; et

b) |e ochantilons—dessaiformés—doivent-étre—soumis—a—lessai—de—fixation—partorsion du
S e ORS—G-65Sa—toHRes—Goh 8hit—8H-6—sSoUHHHS—a—1-85SaH—Ge8—thatHohR—pPat—to+s

conducteur du 9.2.4 et a I'essai de température assignée de fonctionnement du 11.3.

9.1.6 Des instructions d'application doivent étre fournies pour les protecteurs thermiques
dont les conducteurs ont une section inférieure a 0,21 mm?2 afin d'informer I'utilisateur de la
fagcon de monter le dispositif dans le matériel, en prenant en considération la réponse en
température du dispositif. Ces instructions doivent également contenir des recommandations
concernant les effets que les mouvements et les vibrations du matériel peuvent avoir sur les
bornes, les connexions et les autres moyens de montage du protecteur thermique.

9.1.7 Les bornes pour connexions soudées doivent disposer de moyens, par exemple un
trou, pour maintenir le conducteur indépendamment de la soudure.

9.1.8 Le cas échéant, des moyens doivent étre prévus pour le montage fixe d'un protecteur
thermique en position.
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Il n'est pas nécessaire de prévoir des moyens de montage pour les prote
ques destinés a étre installés dans des enroulements et analogues.

cteurs

9.1.10 Les boulons, vis ou autres piéces utilisées pour monter un ensemble avec un
protecteur thermique doivent étre indépendants de ceux utilisés pour fixer les composants de
'ensemble.

9.1.11

La conformité est vérifiée par les essais de fixation des conducteurs décrits en 9.2.
Les instructions de montage et de fixation doivent étre données avec les protecteurs thermiques
pour le fabricant du produit final selon I'Annexe A.

9.2
9.2.1

Essais de fixation des conducteurs

Généralités

Si l'effort appliqué au fil conducteur du protecteur thermique entraine une contfrainte app

au mé
ou de
doit p
aréd

et 9.2
de l'eq

9.2.2
Le prdg

effort
1 min.

9.2.3
Le pr

I'endo
condu

9.2.4

Le prg
Chaqy

canisme de fonctionnement directement ou indirectement en raison dg-la rupture
plusieurs piéces, les essais décrits en 9.2.2, 9.2.3 et 9.2.4 doivent\étre effectués
s y avoir de déplacement de parties qui tend a réenclencher un protecteur thermig
ire les lignes de fuite ou les distances d'isolement a l'issue des.esSsais spécifiés ef
3. Il ne doit pas y avoir de déplacement de parties autres gue-le fil conducteur a
sai spécifié en 9.2.4.

Essai d'effort de traction

tecteur thermique doit étre fixé de maniére appropriée pour ne pas I'endommage
de traction spécifié dans le Tableau 2 doit étre ‘appliqué a chaque conducteur pég

Essai d'effort de poussée

btecteur thermique doit étre fixé en utilisant tout moyen approprié pour n
mmager et un effort de poussée, spécifié dans le Tableau 2 doit étre appliqué a ¢
cteur pendant 1 min a une distance de 2 mm du protecteur thermique.

Essai de torsion

e conducteur doit-étre plié a 90° a 10 mm du corps du protecteur thermique puis re

de 180° comme cela est représenté a la Figure 1.

liquée
d'une
. Il ne
ue ou
9.2.2
'issue

et un
ndant

b pas
haque

tecteur thermique-doit étre fixé fermement de fagon telle qu'il ne soit pas endommagé.

ourné
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Dimensions en millimétres

Protecteur thermique
maintenu rigidement

l

90°

Etape 1: Pliage

180° ”

IEC

Etape 2: Torsion

Figure 1 — Essai de torsion

Tableau 2 — Résistance des conducteurs et des bornes de raccordement —
Yaleurs minimales ‘exigées pour les essais d'efforts de traction et de poussés

Section'nominale du conducteur, 4, Effort de traction Effort tt
poussé
mm? N N
Jusqula 0,054«inclus 1 0,25
Au-depsus de 0,05 et jusqu'a 1,2 inclus 20 x 4 5x%x4
Au-dessusde+:2 46 B

NOTE 4 est la section nominale de la borne en mm2.

9.3 Contacts utilisés pour le passage du courant

Les contacts utilisés pour le passage du courant dans un protecteur thermique doivent
supporter la contrainte de tension produite par la source d'alimentation du circuit. Les parties
conductrices ou les contacts, ainsi que leurs bornes, sont généralement isolés des parties
meétalliques telles que les supports de montage, les enveloppes métalliques ou les éléments
analogues par un matériau isolant.

La conformité est vérifiée par les essais du présent document.
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Supports de montage ou parties métalliques accessibles

Si les supports de montage ou les parties métalliques de I'enveloppe du protecteur thermique
sont accessibles ou reliés par de faibles impédances a l'enveloppe métallique du matériel,
accessible de I'extérieur a I'utilisateur, I'isolement entre les parties conductrices du protecteur
thermique et I'enveloppe conductrice doit étre approprié dans les conditions spécifiées de
température ambiante et d'humidité.

La conformité est vérifiée par I'essai décrit en 10.1.

9.5
9.5.1

vérifiés par les essais du présent document.

9.5.2

9.6
9.6.1

des bprnes est exposé, au cours d'une utilisation normale, alla“formation d'humidité
pouss|ere, il doit résister au cheminement.

9.6.2
essai

éprouyettes plates de matériau isolant équivalent: Les valeurs de l'indice de ten
chemipement (ITC) doivent étre fixées par le fabricant, mais ne doivent pas étre inférie
175V

9.7 |Lignes de fuite et distances d'isolement

9.7.1 Les distances d'isolement«ét les lignes de fuite entre les parties conductrice
contagts et de leurs bornes) et I'éxtérieur du boitier du protecteur thermique, y comp

partie

du Tapleau 3. Les valeurs indiquées sont des valeurs minimales absolues qui inclue

toléra

L'atte

d'isolgment extérielires spécifiées dans le Tableau 3 soient, dans quelques cas, inférie
celles|exigées _par-les normes de certains appareils ou matériels. Dans de tels cas, il co

de pr

matér

par la
9.7.2

La co

Matériau isolant

Les matériaux isolants utilisés dans la construction des protecteurs thermique

Résistance au cheminement

Pour un matériau autre que la céramique, la{conformité est vérifiée en réalis
He résistance au cheminement conformément &4'lEC 60112 sur des échantillons (

$ métalliques isolées des'parties conductrices, ne doivent pas étre inférieures aux v

ces de fabrication.

nmtion est attirée sur le fait qu'il est admis que les lignes de fuite et les dist

Tvoir des_moyens supplémentaires lorsqu'un protecteur thermique est monté d
el de-facon a ajuster les lignes de fuite et les distances d'isolement aux valeurs e
narme du matériel concerné.

5 sont

Les exigences applicables aux matériaux isolants utilisés dans. les ensgmbles
conditjonnés de protecteurs thermiques sont indiquées a I'Annexe H.

Si le matériau isolant utilisé pour le support des parties,conductrices, des contacts et

ou de

Bnt un
u des
le au
lires a

5 (des
Fis les
aleurs
nt les

ances
ires a
nvient
ans le
igées

Ces distances ne s'appliquent pas entre les contacts ouverts du protecteur thermique.

nformité est vérifiée en mesurant les distances concernées.


https://iecnorm.com/api/?name=a7eb0d3bc36626e5bff6638df727b45d

IEC 60691:2023 © IEC 2023 - 67 -

Tableau 3 - Lignes de fuite et distances d'isolement (valeurs minimales absolues)

Tension assignée, U, Distances d'isolement Lignes de fuite

\% mm mm

0a32 0,2 0,53

33a50 0,2 1,2

51a125 0,5 1,5
126 a 250 1,5 2,5
251 a 400 3,0 4,0

Si le§ conditions different de celles spécifiées a la Note 2, il est nécessaire de régler les, disfances

d'isolgment/lignes de fuite conformément a I'lEC 60664-1.
NOTE|1 Les distances d'isolement/lignes de fuite sont spécifiées conformément a I'lEC 60664-1-

NOTE|2 Les valeurs spécifiées concernent les applications types des protecteurs ‘thermiques selgn les
conditjons suivantes:
a) contrainte continue de tension;

b) alfitude inférieure ou égale a 2 000 m;

c) isplation principale;
d) champ non homogeéne;
e) catégorie de surtension Il;

f) degré de pollution 2;

g) gfoupe de matériaux Ill.

9.8 |Cycle de conditionnement en temp¢érature et en humidité

9.8.1 Les protecteurs thermiques ne doivent pas étre détériorés par I'humidité présent¢ dans
les copditions ambiantes pour lesquelles ils sont prévus.

9.8.2 Pour le cycle de conditionnement en température et en humidité, les échantillgns de
protegteur thermique doivent(étre soumis a trois cycles complets de conditionnement. Chaque
cycle foit consister en 24,h"a T; -15°C suivies immédiatement (en I'espace de 15 min) par au

moins|24 h a (35 £ 5) °C.et (90 £ 5) % d'humidité relative, suivies par 8 h a (0 + 2) °C.

9.8.3 La confarmité est vérifiée en soumettant les échantillons aux essais de figidité
diélecfrique (voir/10.1) et de résistance d'isolement (voir 10.2) du présent document.

NOTE {1 Patr,un protecteur thermique avec un corps de coffret non conducteur, les essais de rigidité diélg¢ctrique
et de r&sistance d'isolement sont effectués aprés avoir retiré les échantillons de la chambre de conditionnement.

NOTE 2 Pour un protecteur thermique avec un corps de coffret conducteur, I'essai de résistance d'isolement est
effectué entre les bornes aprés avoir retiré les échantillons de la chambre de conditionnement.

9.9 Bornes et raccordements

9.91 Les bornes et raccordements (conducteurs) utilisés dans la construction des
protecteurs thermiques sont vérifiés par les essais du présent document.

9.9.2 Les exigences applicables aux bornes et raccordements utilisés dans les ensembles
conditionnés de protecteurs thermiques sont indiquées a I'Annexe H.
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10 Exigences d'ordre électrique

10.1 Rigidité diélectrique

10.1.1 La rigidité diélectrique des protecteurs thermiques doit étre suffisante, a la fois avant
et aprés leur fonctionnement, et également apres les essais du 9.8.

Le cas échéant, I'essai est effectué entre:

i) les parties conductrices et I'enveloppe (enroulée dans une feuille métallique), ou
ii) les parties conductrices et les parties métalliques isolées exposées.

10.1.2 La conformité est vérifiée en appliquant les tensions d'essai appropriées “enjre les
circuits concernés spécifiés dans le Tableau 4, immédiatement apres les essais d(.9/8, |le cas
échéant, et aussi aprés les essais de température de I'Article 11.

Tableau 4 — Tensions d'essai pour la rigidité diélectrique

Entre Tension d'essagi
les pafties conductrices et I'enveloppe (enroulée dans une feuille métallique, le.cas 2 U, +1000
échéapt)
ou
les pafties conductrices et les parties métalliques isolées exposées 2 U, +1000
les bofnes de contacts (entre les contacts ouverts) 20U,

10.1.3 Pour cet essai, il est exigé d'utiliser ungtransformateur dont la puissance est au|moins
de 100 VA.

10.1.4 L'isolant est soumis a une tension d'essai pratiquement sinusoidale de fréquence
comprjse entre 45 Hz et 62 Hz.

10.1.9 Au début de I'essai, une-tension qui ne dépasse pas la moitié de la tension ingiquée
est apgpliquée. La tension est.énsuite augmentée a une vitesse d'environ 500 V/s jusqu'a la
pleine|valeur.

10.1.6 Aussitét aprés I'épreuve d'humidité, I'enveloppe doit étre enroulée dans une [feuille
métalljque et la tension d'essai doit étre appliquée pendant 1 min entre les contacts ouvgrts, et
entre |es parties.conductrices et la feuille métallique.

10.1.7] Les;>échantillons sont jugés conformes aux exigences s'il ne se produit jJaucun
contoyrn€ément ni claquage.

10.2 Reésistance d'isolement

10.2.1 La résistance d'isolement des protecteurs thermiques doit étre suffisante a la fois
avant et aprés leur changement d'état de conductibilité, et également les essais appropriés du
9.8.

Le cas échéant, I'essai est effectué entre:

i) les parties conductrices et I'enveloppe (enroulée dans une feuille métallique), ou
ii) les parties conductrices et les parties métalliques isolées exposées.
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