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INTERNATIONAL ELECTROTECHNICAL COMMISSION

THERMAL-LINKS —
REQUIREMENTS AND APPLICATION GUIDE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object is to promote
international co-operation on all questions concerning standardization in the electrical/and etectronic fields. To
this end and in addition to other activities, IEC publishes International Standardg)\[echnicaNSpecifications,

Technical Reports, Publicly Available Specifications (PAS) and Guides (he after re to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i interested
in the subject dealt with may participate in this preparatory work. Intern al, \g and non-
governmental organizations liaising with the IEC also participate in this pfe i bo ates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters exp ea as possjble, an |nternat|onal
consensus of opinion on the relevant subjects since each tee
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatignal use arg”accepted by IEC National
Publications is accurate, IEC cannot be held respget
misinterpretation by any end user.

4) In order to promote international un|form|ty, Natic ndertake to apply IEC Publications

transparently to the maximum extent pos i ir\qational and regional publications. Any divergence
between any IEC Publication and the corre i snakor regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provid 3 ion . pendent certification bodies provide conformity
assessment services and, S arks of conformity. IEC is not responsible for any
services carried out by iny ifi i

6) All users should epsur ) e latest edition of this publication.

7) No liability shaII 3 i } uployees, servants or agents including individual experts and
members of its techricahco i ational Committees for any personal injury, property damage or

other damage of a ther direct or indirect, or for costs (including legal fees) and

8) Attention is drawr_ty the, No e references cited in this publication. Use of the referenced publications is
indispensab e ion of this publication

9) Attentidn isNdr o_the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. [ held responsible for identifying any or all such patent rights

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60691 edition 4.1 contains the fourth edition (2015-10) [documents 32C/512/FDIS and
32C/515/RVD] and its corrigendum (2016-08), and its amendment 1 (2019-01) [documents
32C/548/FDIS and 32C/559/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendment 1. Additions are in green text, deletions are in strikethrough red
text. A separate Final version with all changes accepted is available in this publication.
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International Standard IEC 60691 has been prepared by subcommittee 32C: Miniature fuses,
of IEC technical committee 32: Fuses.

This fourth edition constitutes a technical revision.

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

a) requirements for thermal-link packaged assembilies;
b) renew the requirements and definitions for T, -test;

c) change starting temperature for interrupt current test;

d) clarify requirements for marking (packing label);

e) minimum Proof Tracking Index 175 instead 120.

Amendment 2:2000.

The following differing practices of a
below:

— Annex C is required to pe

& he contents of the base publication and its amendment will
remain uncHanged iN\the\ stability date indicated on the IEC web site under
"http://wepbstoxe.iec.th 1
publicatign will oe

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

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this 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.

@%
N
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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, in order to protect them against excessive temperatures under abnormal
conditions.

NOTE 1 The equipment is not designed to generate heat.

This standard is app
d.c. and a rated@

This standard is_not\applicable to thermal-links used under extreme conditions such as
corrosive or explosiv& atmospheres.

This standard is not applicable to thermal-links to be used in circuits on a.c. with a frequency
lower than 45 Hz or higher than 62 Hz.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60065:2014, Audio, video and similar electronic apparatus — Safety requirements
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IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
IEC 60112:2003/AMD1:2009

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 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60695-2-12:2010, Fire hazard testing — Part 2-12: Glowing/hot-wire ast methods —
Glow-wire flammability index (GWFI) test method for materials
IEC 60695-2-12:2010/AMD1:2014

IEC 60695-2-13:2010, Fire hazard testing — Part 2-13: Glowing
Glow-wire ignition temperature (GWIT) test method for materi
IEC 60695-2-13:2010/AMD1:2014

IEC 60695-10-2:2014, Fire hazard testing — Part
method

IEC 60695-11-10:2013, Fire hazard te
vertical flame test methods

IEC 61210:2010, Con
conductors — Safety re

3 Terms and@

quick}tonnect terminations for electrical copper

For the purposes’\Q following terms and definitions apply.
3.1

clearang

shortest @ Wween two conductive parts

3.2

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

3.3

holding temperature

Th

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

Note 1 to entry: The minimum permissible value of Ty, is 35 °C.

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,
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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
specified circuit conditions

3.6
maximum temperature limit
Tm
temperature of the thermal-link stated by the manufacturer, up to which/
electrical properties of the thermal-link, having changed its state of ¢
impaired for a given time

nechanical and
will not be

0

3.7

pilot duty
rating assigned to a switching device that controls the
device such as a solenoid, relay or contactor

alectfo-mechanical

3.8

portable equipment
equipment which is moved while in ope
another while connected to the supply

moved from one place to

3.9
rated current
II’

3.10
rated functioni@m ;
T

temperature of the
detection current

voltage used 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

|

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

3.15

type test

conformity testing on the basis of one or more specimens of a product representative of the
production

3.16

extended holding temperature
Th-100

maximum temperature at which a thermal-link can be maintained wh
load current at the rated voltage for a period of 100 weeks which
link to open circuit in accordance with extended holding temperagts

3.17
conductive heat ageing test
CHAT

Note 1 to entry: If it performs satisfactorily, thé thermal-link wi| be a

jpment against excessive temperatures not only
al-link but also to a large extent upon the mounting
herefore, in addition to good engineering practice, the

4.3 When a 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 risk of electric shock or fire. In 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.
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