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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 of IEC is to promote
international co-operation on all questions concerning standardization in the electrical gnd_electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaf{er referrad to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC i ittee interested
in the subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prep
with the International Organization for Standardization (ISO) in accordafis
agreement between the two organizations.

the latter.

5) IEC itself does not provide a

attestation of co Nity. lRderp ificati i i i
xe 4 q IEC mapks of conformity. IEC is not responsible for any

7) No liability shall afts € dyees, servants or agents including individual experts and
members of its & > i d IEGC Na ghal Committees for any personal injury, property damage or
other damage of ar z ether direct or indirect, or for costs (including legal fees) and
expenses arising ou icatign, wse of, or reliance upon, this IEC Publication or any other IEC

8) Attention is dr e N i efefences cited in this publication. Use of the referenced publications is
indispensabjé forthe\correct ap ation of this publication.

9) Attent|o he possibility that some of the elements of this IEC Publication may be the subject of
paten held responsible for identifying any or all such patent rights

This Consolic ersion of IEC 60691 bears the edition number 3.2. It consists of the
third edition (2 02-12) [documents 32C/321/FDIS and 32C/329/RVD], its amendment 1
(2006-09) [documents 32C/395/FDIS and 32C/400/RVD] and its amendment 2 (2010-02)
[documents 32C/425/FDIS and 32C/429/RVD]. The technical content is identical to the
base edition and its amendments.

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendments 1 and 2. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.

This publication has been prepared for user convenience.
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International Standard IEC 60691 has been prepared by subcommittee 32C: Miniature fuses,
of IEC technical committee 32: Fuses.

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

The basis for this standard is the harmonization of the US national standard UL 1020, fifth
edition (withdrawn 2003),—which—deals—with-thermal-cutoffs/thermal-links,—has—served-as—a
basisfor-the-elaboration-of thisnew-edition and IEC 60691, second edition, together with its
amendments 1 and 2.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IE veb site under
"http://webstore.iec.ch" in the data related to the specific publicatig is date, the
publication will be

e reconfirmed,
e withdrawn,

e replaced by a revised edition, or

e amended. /\

IMPORTANT - The “colour inside” o on the o e p
that it contains colours which are %d o(be use f
print

of its contents. Users should therefo is publi t|o using a colour printer.

S
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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 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.

@%
S
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THERMAL-LINKS -
REQUIREMENTS AND APPLICATION GUIDE

1 Scope and object

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 need not be designed to generate heat.

wires), provided that molten materials
the safe use of the equipment, especi
irrespective of its position.

d.c. and a rated curre

The object of thi@

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 referenced documents are indispensable for the application 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 60065:2001, Audio, video and similar electronic apparatus — Safety requirements
Amendment 1 (2005)

IEC 60085:4984 2004, Thermal-evaluation-and-classificationof Electrical insulation — Thermal
classification
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IEC 60112:2003,-4 :
se#e#meula#nguma%eﬁa#&uﬁdepmeﬁpeendmgn&4 Method for the determ/nat/on of the proof

and the comparative tracking indices of solid insulating materials

IEC 60216-1:2001, Electrical insulating materials — Properties of thermal endurance — Part 1:
Ageing procedures and evaluation of test results

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

Amendment 1 (2000)

Amendment 2 (2002)

IEC 60695-2-11:2000, Fire hazard testing — Part 2-11: Glowing/hot-wire ba test methods —
Glow-wire flammability test method for end-products

IEC 6069510249952003 Fire hazard testing — Part 10-2: -..A < etfods—fo

theﬁba#pﬁessw&test Abnormal heat - Ba// pressure test

IEC 60695-10-3:2002, Fire hazard testing — Part 10-3: Qrma — Mould stress relief
distortion test

IEC 60695-11-10:1999, Fire hazard fi
vertical flame test methods
Amendment 1 (2003)

es — 50 W horizontal and

IEC 60695-11-20:1999, Fjra_hazard_te tin%ar 1°',20: Test flames — 500 W flame test
methods

IEC 60730-1:1999, A ¢ j utrols for household and similar use — Part 1:
General require
Amendment 1 (20Q23

IEC 61210:1993, ng de — Flat quick-connect terminations for electrical copper

3 Definition

For the purposes of this International Standard, the following definitions apply.

3.1
clearance
shortest distance in air between two conductive parts

3.2
creepage distance
shortest distance along the surface of insulating material between two conductive parts
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3.3

holding temperature, T,

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

3.4

homogeneous series (of thermal-links)

series of thermal-links having common overall construction, deviating from each other only in
such characteristics 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, /
value of the current that the thermal-link is capable of interrupting a
specified circuit conditions

ated \o and under

3.6
maximum temperature limit, T,

impaired for a given time

3.7
pilot duty

3.8

portable equip
equipment whm@
another while co C

3.9
rated curren

-link
3.10
rated functio
temperature of t rmal-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, U,
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
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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

3.14

transient overload current, /

direct 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 produ
production

3.16
extended holding temperature, T,,_400

Annex D)

NOTE This is a rating for user consideration d

3.17
conductive heat ageing test
CHAT

NOTE If it performs satisfactonly,
user consideration during thp.i

the properties of 4
link in the equip

Thermal-tinks “ehal\ “have) adequate electrical and mechanical strength and shall be
constructed sq_a stand all conditions of handling likely to be encountered during
mounting and no rse, when used within the requirements of this standard.

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.

NOTE 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.

5 General notes on tests
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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 %
Air pressure: 8,6 x 104 Pa to 1,06 x 10° Pa

NOTE 1 The required atmospheric conditions during testing can be controlled when carrying out the tests and
during the duration of the tests. The required atmospheric conditions do not have to be maintained in a test
laboratory when tests are not performed.

Where the above-mentioned conditions have a significant influence, they shall be kept
substantially constant during the tests.

If the temperature limits given in this clause are too wide for certa e\ shall be

repeated, in case of doubt, at a temperature of (23 + 1) °C.

relative humidity or pressure are not fulfilled during the
added to the report.

tests and recorded.

If a thermal-link has been specifically
cannot be tested separately, the tests
in the relevant part of it, or simi

When testing a homog of therual- I|n s, all the tests shall be applied to thermal-

links with the lowest 3 gl s Y s with intermediate rated functioning tem-
peratures need @e ubjec S rding to 10.6, 11.2, 11.3 and 11.4.

is-48 45. Out of a total of-48 45 specimens, 15 are

kept as spares ¢ tests have to be repeated. Out of a total of-48 45

Oups assigned an alphabetical letter from A to-K J. Each

group consi ens. In general, tests shall be performed in the order indicated

in Table
Clause

NOTE 2 For optional tests, additional samples will be required per the annexes.

If, in any of the tests carried out in accordance with-the—eother any clauses,—ene a fallure is

are—a#ewed the cause of the fallure will be |dent|f|ed and corrective actlon taken Based on
the failure analysis report and the corrective action, at a minimum, that test sequence shall be
repeated on twice the number of revised specimens and no further failures are allowed.

The conductrve heat ageing test of Annex C is applrcable when declared by the manufacturer

Exception: The conductive heat ageing test may be omitted if the thermal-link-is—ef-eutectic
type-and is constructed without contacts.

NOTE 3 In the USA the conductive heat ageing test is required to be declared.
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