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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition temperature (GWIT) test method for materials

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEG. iss to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Teghhic¢al Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftei referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International,"governmental and
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordancé~with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,'eemmittee has representation fromnj
nterested IEC National Committees.

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

n order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the correspondingynational or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation-of* conformity. Independent certification bodies provide confor
pssessment services and, in some areas,<@dccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

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

No liability shall attach to IEC ot _its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of\ the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

ndispensable for the correct application of this publication.

Attention is{drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights."lEC shall not be held responsible for identifying any or all such patent rights.

t of

s rédline version of the official IEC Standard allows the user to identify the chan

de{to the previous edition IEC 60695-2-13:2010+AMD1:2014 CSV. A vertical

deletions are in strikethrough red text.
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IEC 60695-2-13 has been prepared by IEC technical committee 89: Fire hazard testing. It is
an International Standard.

This third edition cancels and replaces the second edition published in 2010 and
Amendment 1:2014. This edition constitutes a technical revision.

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

a) New terms and definitions with regards to times and durations have been added to
Clause 3, with an effect on the application of the test method.

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

FDIS Report on voting
89/1538/FDIS 89/1546/RVD

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developeq in
acgordance with ISO/IEC Directives, Part1 and JISO/IEC Directives, IEC Supplemgnt,
avgilable at www.iec.ch/members_experts/refdocs.The main document types developed| by
IEC are described in greater detail at www.iec.ch/stardardsdev/publications.

It Has the status of a basic safety publication invaccordance with IEC Guide 104.
This standard is to be used in conjunctien with IEC 60695-2-10.

A l|st of all the parts in the IEC 60695 series, under the general title Fire hazard testing, ¢an
be [found on the IEC web site.

The¢ committee has decided that the contents of this document will remain unchanged until the
stapility date indicated, on the IEC website under webstore.iec.ch in the data related to fhe
spgcific document. Atithis date, the document will be
e [reconfirmed;

o [withdrawny

o [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
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ential risks of fire during normal operating conditions, reasonable foreseeable abnor
, malfunction and/or failure. IEC 60695-1-10 [1] ', together with its") companj
L 60695-1-11 [2], has been developed to provide guidance on hownthis is to
omplished.

e primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide.gdidance on how t

prevent ignition caused by an electrically energized component.part, and
confine any resulting fire within the bounds of the enclosure of'the electrotechnical prod
in the event of ignition.

condary aims of IEC 60695-1-10 and IEC 60695-1-11nclude the minimization of any fla
ead beyond the product’'s enclosure and the minimization of the harmful effects of
uents such as heat, smoke, toxicity and/or corrosiyvity.

bs involving electrotechnical products cansalso be initiated from external non-electr
rces. Considerations of this nature-shegid-be are normally dealt with in the overall
rard assessment.

electrotechnical equipment, overheated metal parts can act as ignition sources. In gl
e tests, a glowing wire is used o simulate such an ignition source.

60695-2-10 describes & glow-wire test apparatus and common test procedu

60695-2-12 describes a glow-wire flammability index (GWFI) test method for materials.

uct

me
fire

cal
fire

re,

60695-2-11 [3] describes a glow-wire flammability test for end products, and

ud

s document describes a glow-wire ignition temperature test method for materials. It-shg
htended to be used to measure, describe, and rank the properties of materials in respo
heat caused by contact with an electrically heated wire under controlled labora

con

se
ry

ditions.\This may be useful for the evaluation of materials for use in products that may|be
osed to excess thermal stress such as a fault current flowing through a wire, overloading of
hponents, and/or bad connections. It-sheuld is not intended to be used to solely describg or

appraiep the fire hazard or fire risk of materials, prndlth, or_assemblies under actual fire
conditions. However, results of this test-may can be used as elements of a fire hazard
assessment which takes into account all of the factors which are pertinent to a particular end
use.

This document may involve hazardous materials, operations, and equipment. It does not
purport to address all of the safety problems associated with its use. It is the responsibility of
the user of this document to establish appropriate safety and health practices and determine

the

1

applicability of regulatory limitations prior to use.

Numbers in square brackets refer to the bibliography.



https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5

1

Thi

-6 - IEC 60695-2-13:2021 RLV © IEC 2021

FIRE HAZARD TESTING -

Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition temperature (GWIT) test method for materials

Scope

specimens of solid electrical insulating materials or other solid materials for ignitability-tes

to determine the glow-wire ignition temperature (GWIT).

s part of IEC 60695 specifies the details of the glow-wire test to be appliedsto iest

ing

The GWIT is the temperature which is 25 K (or 30 K) higher than the .maximum fest

te
do

any single flame event and the specimen is not totally consumed.
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obtltained, along with data from the glow-wire flammability( index (GWFI) test method
erials, IEC 60695-2-12, can then be used in a preseléction process in accordance Wi

perature, determined during this standardized procedure, at which the tested mate
s not ignite, or sustained flaming combustion does not occur for a time longer than 5 s

s test is a materials test carried out on a series of standard”test specimens. The d

60695-1-30 [4] to judge the ability of materials to meet the requirements
60695-2-11.

ignition tests-may can allow a reduction of end producttesting.

s basic safety publication focusing on saféty test method(s) is primarily intended for use

principles laid down in IEC Guide 104 and ISO/IEC Guide 51.

e of the responsibilities of a.téchnical committee is, wherever applicable, to make use

ic safety publications in thepreparation of its publications. lhe—mqﬁmneﬂts,—tes{—me%h

[E As an outcome of conducting a fire hazard assessmenft, an appropriate series of preselection flammahili

hnical committees in the preparation 6f-standards safety publications in accordance wi

rial
for

or

2

The

cof
citd
any

est conditions n‘F this hQQI{‘ safety nublication—wil-not- applyunless necificallv—referred
esSt+Co DAHESatety—pu PP HHESSSPEecHiCat eteHeq

' M lioations.

Normative references

following2documents are referred to in the text in such a way that some or all of th
tent constitutes requirements of this document. For dated references, only the edi
d applies. For undated references, the latest edition of the referenced document (includ
amendments) applies.

eir
ion
ing

IEC 60695-2-10:2000, Fire hazard testing — Part 2-10:
Glow-wire apparatus and common test procedure

Glowing/hot-wire based test methods —

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

IEC 60695-4:2021, Fire hazard testing — Part 4: Terminology concerning fire tests

ele

ctrotechnical products

for
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ISO 291:2008, Plastics — Standard atmospheres for conditioning and testing

ISO 293, Plastics — Compression moulding of test specimens of thermoplastic materials

Fo
an
in |

1S(
ad

3.1

combustion

exd

Not

[SC

3.2
fla
rap
em

[Sd

3.3
fla

D 295, Plastics — Compression moulding of test specimens of thermosetting materials

13943:2017, Fire safety — Vocabulary

Terms and definitions

the purposes of this document, the terms and definitions given<n ISO-AEC 13943:2

EC 60695-2-10 regarding times and durations, and the following apply.

D and IEC maintain terminological databases for uséxin standardization at the follow
iresses:

IEC Electropedia: available at http://www.electf@pédia.org/

ISO Online browsing platform: available at ht{p://www.iso.org/obp

thermic reaction of a substance with“an oxidizing agent

e 1 to entry: Combustion generally*emits fire effluent accompanied by flames and/or glowing.

DURCE:1SO-HEC 139432008 -definition4-46 1SO 13943:2017, 3.55]

me, noun
id, self-sustaining, sub-sonic propagation of combustion in a gaseous medium, usually W
ssion of light

DURCE;4SOHEC 1439432008 definition4-1433 ISO 13943:2017, 3.159]

meévent

sustained flaming and/or glowing combustion

3.4

flammability

abi

lity of a material or product to burn with a flame under specified conditions

[SOURCE:4SOHEC13943:- 2008 definition4-454 1SO 13943:2017, 3.178]

3.5

glowing, noun
luminosity caused by heat

[SOURCE:4SOHEC13943:2008definition4-168 ISO 13943:2017, 3.196]

erfgls

17

| [IEC 60695-4:2012, some of which are reproduced below for'the user's convenience, gnd

ing

th
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3.6

glowing combustion

combustion of a material in the solid phase without flame but with emission of light from the
combustion zone

[SOURCE:4SOHEC13943:2008definition4-469 1ISO 13943:2017, 3.197]

3.7
ignitability
ease of ignition

measd+e oftha oaco with which A tact cnaciman can ha innitad
Crourc—or— re—Ccostc—wWrtr—writcr—o oo CcT—C PCTgTITtoT

acificd conditions.
topeot eocHe OHoTtroTS

Notg 1 to entry: See also ignition temperature, flash ignition temperature, minimum ignition tempefatufe fand
spohtaneous ignition temperature

[SOQURCE:41SOHEC13943:2008definrition4-482 1ISO 13943:2017, 3.212]

3.8
ignition

DEPRECATED: sustained ignition
<general> initiation of combustion

[SQURCE:4SOHEC13943:2008definition4-487 ISO 13943:2017, 3.217]

3.

ignition

DEPRECATED: sustained ignition

<flaming combustion> initiation of sustained flame

[SQURCE:1SOHAEC13943:2008definition4-188 ISO 13943:2017, 3.218]

3.10
prgselection
prdcess of assessing and choosing candidate materials, components or subassemblies |for
making an end product

[SQURCE:4EC-60695-1-30:2808definition3-2 IEC 60695-4:2012, 3.2.21]

4 | Test specimens

4.1 Test specimen preparation

Test specimens shall be fabricated using the appropriate 1ISO method, e.g. casting and
injection "moulding in accordance with the ISO 294 series, compression moulding| in
acgordance with I1SO 293 or ISO 295, or transfer moulding to the necessary shape|as
spacified in 4.2 W his | X I X I I or sliced f a
representative sample of the material (for example, produced using the same fabrication
process as would be used to mould a part of a product).

After any fabrication or cutting operation,—eare—shalbetaken—te—remove all dust and any
particles shall be removed from the surface; cut edges shall be fine sanded to a smooth finish.

4.2 Test specimen dimensions

The dimensions of the planar sections of the test specimens shall be at least 60 mm in length
and 60 mm in width (measured inside the clamping areas) and shall be provided in all
thicknesses under consideration. The preferred values of thickness include
0,1 mm 0,02 mm, 0,2mm+662 0,03mm, 0,4mm=z+0665 0,04 mm, 0,75 mm +6:%+
0,175 mm, 1,5 mm + 0,15 mm, 3,0 mm +0;2 0,25 mm, or 6,0 mm + 0,4 mm.
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NOTE A set of 30 test specimens per thickness will, in general, be adequate to concurrently establish the GWIT
and the glow-wire flammability index, GWFI (see IEC 60695-2-12).

4.3 Testing ranges in formulations
4.3.1 General

The results of tests carried out on test specimen sets of different colour, thickness, density,
molecular mass, anisotropic type/direction, additives, fillers, and/or reinforcements can vary.
When agreed between involved parties, the test programmes outlined in 4.3.2 and 4.3.3 may
be employed in order to evaluate these variations.

4.3.2 Density, melt flow, and filler/reinforcement

floys and filler/reinforcement content-may shall be provided and considered representative of
thel range if the test results yield the same GWIT. If the test results do not(yield the same
GWIT for all test specimens representing the range, evaluation shall, be-limited to fthe
malterials with the specific levels of density, melt flows and filler/reinforcement tested| In
addition, test specimens with intermediate density, melt flows, and filler/reinforcement content
shall be tested to determine the representative range for each GWIT determination. Howeyer,
as @n alternative, the least favourable performance of the specific-levels of density, melt flqws
and filler/reinforcement tested-may shall be considered represéntative of intermediate levels
without additional testing.

Test specimens covering all combinations of minimum and maximum levels of density, q\elt

4.3.3 Colour
WHen evaluating a range of colours, test specimens.that

a) [ contain no colouring,

b) | contain the highest level of organic pigments/colorants/dyes and/or carbon black,
c) | contain the highest level of inorganic pigments, and

d) |contain pigments/colorants/dyes Cwhich are known to adversely affect flammabllity
characteristics

arg considered representative of the colour range if the test results yield the same GWIT.

th

If the colours do not yield the same GWIT, when evaluating a range of colours, the GWIT v
the| least favourable performance should yield the GWIT for an all colour range.

(3]

Apparatus

—

€

®

E

Thetestapparatus of IEC b0095-2-T0 shall be used.

6 Temperature measuring system verification

The verification of the temperature measuring system-is as specified in IEC 60695-2-10 shall
have been performed.
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Conditioning and test conditions

Conditioning of test specimens

The test specimens shall be conditioned for a minimum of 48 h at 23 °C £ 2 °C and at a
relative humidity between 40 % and 60 % (in accordance with ISO 291:2008, Clause 6,
Table 2, Class 2). Once removed from the conditioning atmosphere, the test specimens shall

be

7.2

tested within 4 h.

Testing conditions

Thd
15

8

8.1
Thd

Thd

8.2

Thg
cor
sha

e test specimens shall be tested in a laboratory atmosphere having a temperature bethzen

°C and 35 °C and a relative humidity less than or equal to 75 %.

Test procedure

General
e test specimens shall be identified-and-examined-visuatly.
b general test procedure shall be as specified in IEC 60695-2~10.

Initial test temperatures

b glow-wire is heated to one of the initial test temgeratures specified in Table 1, which
sidered to be just high enough to cause ignition/ If unknown, the initial test temperat
Il not exceed 650 °C.

Table 1 — Initial/test temperatures

Lire

8.3

Initial test Tolerances
tempoeéature K °C
500 +10
550 +10
600 +10
650 +10
700 +10
750 +10
800 +15
850 +15
900 +15
960 +15

Test temperatures

A set of three test specimens shall be prepared for testing at a chosen initial test temperature.

If one of the three test specimens fails to withstand the test criteria as defined in 10.1, the test
shall be repeated with three new test specimens at a test temperature preferably 50K °C

(60

K °C for 960 °C) lower.
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If the three test specimens withstand the test criteria as defined in 10.1, the test shall be
repeated with three new test specimens at a test temperature preferably 50K °C (60K °C for
900 °C) higher.

Repeat the tests with three new test specimens each time and reduce the interval of test
temperatures to 25K °C (30-K °C for 960 °C) in the final approach to determine the maximum
test temperature at which all three test specimens withstand the test criteria as defined in

10.

1.

However, there is no need to go to the higher temperature if it has already been determined

that at least one of the three test specimens will not withstand the test criteria as defined

10.

NO]

NO

9.1

Aft
reg

d)
9.2

Du
5s
be

1.

[E-+ The minimum test temperature is 500 °C and the maximum test temperature is 960 °C.

e o 1y : £ 650 °C.

Observations and measurements

Initial observations

er identifying and visually inspecting the test specimens, the following items shall
orded:

a description of the tested material, including thickness, colour, type and manufacturer;
a description of the method for the prepatration of the test specimens, if available;

in

be

the direction of any anisotropy, if known, relative to the dimensions of the test specimgn;

and
the pre-test conditioning of the“test specimens.

Test observations

[ing the time of application of the glow-wire, 75pp (30 s + 1 s), and during a further period
(first 5 s of the subsequently following time of observation, 7ggg), the test specimen s
observed and the following shall be recorded:

the time of ignition, #;

the time of extinguishment, 7g;

based on the recording of the measured values ¢, and ¢g, the calculated value for 7 shall

be recorded as well;
the test temperatures from Clause 8;
whether the test specimen is totally consumed; and

additional observations that may be agreed to by both parties.
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Evaluation of test results

1 Test criteria

The test specimen is considered to have-withstood passed this test

a)
b)

if there is no ignition, or

flame-event the total flame event time, 7, is not longer than 5 s and
not totally consumed.

the test specimen is

NO]

E _If the measured val Hd be recorded-as 50 s If the measured valye is 53 g this-gh
Htte-Reas c—Vva a0 Faeo— TS e eastre e Vade— OO tHHO Sl

be
10

Thd
thel
wit

Thd

for

doé¢s not cause ignition at 825 °C:

In
shd

In

{2 Glow-wire ignition temperature

e GWIT is the temperature which is 25K °C (30K °C for 900 °C and 930 °€) higher than
maximum test temperature at which three test specimens at the nelevant thickness
nstand the test criteria as defined in 10.1.

e GWIT shall be reported in the following manner:

example, for a test specimen of 3,0 mm thickness and a,maximum test temperature which

GWIT: 850 / 30
case of different GWITs per thickness, these GWITs shall be reported per thickness.

case the test series results in no ignitiotcusing the test temperature of 960 °C, the GWIT
Il be reported as follows:

GWIT: > 960 / thickness

those cases where the GWIT is to be utilized over a range of thicknesses, it may|be

appropriate to consider thexGWIT at the minimum and maximum thickness and the other

preg

Thd
for

temperature which does not cause ignition at 750 °C:

ferred thicknesses in the'range.

e GWIT representative for a range of thicknesses shall be reported in the following manner,
example, for ‘a’range of thicknesses of 0,75 mm up to 3,0 mm and a maximum {est

GWIT: 775/0,75 - 3,0

11

Test report

The test report shall include the following information:

a)
b)
c)
d)

a reference to IEC 60695-2-13;

the test temperatures from Clause 8;

the observations and measurements from Clause 9; and
the GWIT from 10.2.


https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5

IEC 60695-2-13:2021 RLV © IEC 2021 -13 -
Bibliography
IEC 60695 Fire t s o Tosts

[1] IEC 60695-1-10, Fire hazard testing — Part 1-10: Guidance for assessing the fire
hazard of electrotechnical products — General guidelines

[2]—EC60695-t-t1, Fire trazaratesting — Part -1t —Guidance for assessing the fire
hazard of electrotechnical products — Fire hazard assessment

[3] IEC 60695-2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire ~based fest
methods — Glow-wire flammability test method for end-products (GWEPT)

[4] IEC 60695-1-30, Fire hazard testing — Part 1-30: Guidance for "assessing the fire
hazard of electrotechnical products — Preselection testingprocess — Gengral
guidelines



https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5



https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5

IEC 60695-2-13:2021-08(en-fr)

IEC IEC 60695-2-13

®

INTERNATIONAL
STANDARD

ORME &
INTERNATIONALE o

Edition 3.0 2021-08

>
N
%
P
HQRIZONTAL PUBLICATION Q(b
PUBLICATION HORIZONTALE ©
O
;\%’
Fire hazard testing - o

Part 2-13: Glowing/hot-wire based test me <ﬁs — Glow-wire ignition
temperature (GWIT) test method for maQ\ Is
O

Essais relatifs aux risques du feu =&
Partie 2-13: Essais au fil incande \entlchauffant — Méthode d’essai de
température d’allumage au fill@andescent (GWIT) pour matériaux



https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5

-2 - IEC 60695-2-13:2021 © IEC 2021

CONTENTS

O TN I 3
INTRODUGCTION ...ttt et et e e e e et e et e e e e et e et e et e e e e e e eraenas 5
1 ST o o 1= 6
2 NOIMAtIVE FEIEIENCES. ... ittt et e e e ens 6
3 Terms and definitioNs ..o 7
4 —Test 8pecHROAS T T T T T T T T e - 8
4.1 Test specimen preparation ... ... ..8
4.2 Test specimen dimeNnSIONS ... e e ..8
4.3 Testing ranges in formulations...........ooooiiiiiiiiin Ol .9
4.3.1 GeNEIAl e B ST .9
4.3.2 Density, melt flow, and filler/reinforcement................cooo e D, .9
4.3.3 COlOUN e ) .9

AP PAIATUS ..ot e .9
Temperature measuring system verification.............o.oo O .9

7 | Conditioning and test cONditioONS .........oouiiiiii i T T .9
7.1 Conditioning of test SPECIMENS ...t A e .9
7.2 Testing CONAItIONS ... T e 10

8 | TSt PrOCEAUIE ...uieii e e e ettt ettt 10
8.1 General. ..o S 10
8.2 Initial test temperatures ... ... 10
8.3 Test teMPEratures . ... D et 10

9 | Observations and MeasuUremMENtS ... . e 11
O .1 INitial ObSErVatiONS .. e e 11
0.2 Test ObSErvatioNS. . ... e 11

10| Evaluation of test resUltS . . ov e 11
L I =TS Qo] ] (Y o = T PP 11
10.2  Glow-wire ignition temperature ... ... 11

L T =TT A = o Lo SO P 12
(27 o [1TeT T =T o T o S 13
Table 1 — Iitial test temperatures ... ..o 10



https://iecnorm.com/api/?name=addf582fcc0d087b3543d4fe51daebe5

IEC 60695-2-13:2021 © IEC 2021 -3 -
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FIRE HAZARD TESTING -

Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition temperature (GWIT) test method for materials

8)

9)

IEQ
an

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bll national electrotechnical committees (IEC National Committees). The object of IEG. is» to pron|
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Teghhic¢al Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftei referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International,"governmental and
jovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordancé~with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as nearly as possible, an internati
consensus of opinion on the relevant subjects since each technical,'eemmittee has representation fromnj
nterested IEC National Committees.

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

n order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the correspondingynational or regional publication shall be clearly indicate]
he latter.

EC itself does not provide any attestation-of* conformity. Independent certification bodies provide confor
pssessment services and, in some areas,<@dccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

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

No liability shall attach to IEC ot _its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
Expenses arising out of\ the publication, use of, or reliance upon, this IEC Publication or any other
Publications.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is

ndispensable for the correct application of this publication.

Attention is{drawn to the possibility that some of the elements of this IEC Publication may be the subjeq
batent rights."lEC shall not be held responsible for identifying any or all such patent rights.

60695-2-13 has been prepared by IEC technical committee 89: Fire hazard testing. |
International Standard.

t of

f is

Thi

s third edition cancels and replaces the second edition published in 2010 and
Amendment 1:2014. This edition constitutes a technical revision.

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

a) New terms and definitions with regards to times and durations have been added to

Clause 3, with an effect on the application of the test method.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
89/1538/FDIS 89/1546/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 International Standard is English.
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stapility date indicated on the IEC website under webstore.iec.ch in the data related to

spd

s document was drafted in accordance with ISO/IEC Directives, Part 2, and developegd
ordance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemg
ilable at www.iec.ch/members_experts/refdocs. The main document types developed
L are described in greater detail at www.iec.ch/standardsdev/publications.

as the status of a basic safety publication in accordance with IEC Guide™104.
s standard is to be used in conjunction with IEC 60695-2-10.

st of all the parts in the IEC 60695 series, under the generalCtitle Fire hazard testing,
found on the IEC web site.

e committee has decided that the contents of this docUment will remain unchanged until
cific document. At this date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.
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nt,
by
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INTRODUCTION

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective of component, circuit,
and product design, as well as the choice of materials, is to reduce to acceptable levels the
potential risks of fire during normal operating conditions, reasonable foreseeable abnormal
use, malfunction and/or failure. IEC 60695-1-10 [1] ', together with its companion
IEC 60695-1-11 [2], has been developed to provide guidance on how this is to be
accomplished.

The primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide guidance on how\tp:

a) |prevent ignition caused by an electrically energized component part, and

b) |confine any resulting fire within the bounds of the enclosure of the electrotechnical product
in the event of ignition.

Secondary aims of IEC 60695-1-10 and IEC 60695-1-11 include the minimization of any flame
spread beyond the product’s enclosure and the minimization of the harmful effects of fire
effluents such as heat, smoke, toxicity and/or corrosivity.

Fires involving electrotechnical products can also be initiated~from external non-electrical
soyrces. Considerations of this nature are normally dealt(with in the overall fire hazprd
asgessment.

In electrotechnical equipment, overheated metal parfs can act as ignition sources. In glpw-
wire tests, a glowing wire is used to simulate such,an ignition source.

IECG 60695-2-10 describes a glow-wire test) apparatus and common test procedyre,
IEG 60695-2-11 [3] describes a glow-wire flammability test for end products, and
IEG 60695-2-12 describes a glow-wire flamymability index (GWFI) test method for materials.

This document describes a glow-wire ignition temperature test method for materials. If is
intended to be used to measure, describe, and rank the properties of materials in responsg to
heat caused by contact with an electrically heated wire under controlled laboratory conditions.
This may be useful for the evaluation of materials for use in products that may be exposeq to
exgess thermal stress suchjas a fault current flowing through a wire, overloading of componefts,
and/or bad connections, It .is not intended to be used to solely describe or appraise the fire
hazard or fire risk of-thaterials, products, or assemblies under actual fire conditions. Howeyer,
results of this test'can be used as elements of a fire hazard assessment which takes ipto
acgount all of the factors which are pertinent to a particular end use.

This document may involve hazardous materials, operations, and equipment. It does hot
purnport te-address all of the safety problems associated with its use. It is the responsibility of
thel user-of this document to establish appropriate safety and health practices and determjine
the| applicability of regulatory limitations prior to use.

T Numbers in square brackets refer to the bibliography.
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FIRE HAZARD TESTING -

Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignition temperature (GWIT) test method for materials

Scope

specimens of solid electrical insulating materials or other solid materials for ignitability-tes
to determine the glow-wire ignition temperature (GWIT).

s part of IEC 60695 specifies the details of the glow-wire test to be appliedsto iest
i

ing

The GWIT is the temperature which is 25 K (or 30 K) higher than the .maximum fest

te
do

perature, determined during this standardized procedure, at which the tested mate

s not ignite, or sustained flaming combustion does not occur for a time longer than 5 s

any single flame event and the specimen is not totally consumed.

Thi

ma

s test is a materials test carried out on a series of standard’test specimens. The d

obtltained, along with data from the glow-wire flammability( index (GWFI) test method

IEC 60695-1-30 [4] to judge the ability of materials to meet the requirements
IEC 60695-2-11.

NOJ
and

Thi
tec

ignition tests can allow a reduction of end product testing.

hnical committees in the preparation: of safety publications in accordance with

primciples laid down in IEC Guide 104 and ISO/IEC Guide 51.

On
bas

2

Thd
cor
cite
any

IEC

ic safety publications in thepreparation of its publications.

Normative references

tent constitutes requirements of this document. For dated references, only the edi
d appliesCEor undated references, the latest edition of the referenced document (includ
amendments) applies.

Gl

[E As an outcome of conducting a fire hazard assessmeft, an appropriate series of preselection flammal

s basic safety publication focusing on safety test method(s) is primarily intended for use

e of the responsibilities of atéchnical committee is, wherever applicable, to make use

e following documents are referred to in the text in such a way that some or all of tt

[ 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test method$

rial
for

ata
for

erials, IEC 60695-2-12, can then be used in a preseléction process in accordance With

of

ility

by
the

of

eir

ion
ing

5 —

wewire QPPQVQfIIQ and common test prnr‘nrhlrn

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

IEC 60695-4:2021, Fire hazard testing — Part 4: Terminology concerning fire tests for

ele

ctrotechnical products

ISO 291:2008, Plastics — Standard atmospheres for conditioning and testing

ISO 293, Plastics — Compression moulding of test specimens of thermoplastic materials

ISO 294 (all parts), Plastics — Injection moulding of test specimens of thermoplastic materials
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ISO 295, Plastics — Compression moulding of test specimens of thermosetting materials

ISO 13943:2017, Fire safety — Vocabulary

3

Terms and definitions

For the purposes of this document, the terms and definitions given in 1SO 13943:2017 and
IEC 60695-4:2012, some of which are reproduced below for the user's convenience, and in
IEC 60695-2-10 regarding times and durations, and the following apply.

1SQ
add

3.1

combustion

eX(

Not

[SQ

3.2
fla

rap
em

[Sd

3.3
fla
suq

D and |IEC maintain terminological databases for use in standardization at the follow
iresses:

IEC Electropedia: available at http://www.electropedia.org/
ISO Online browsing platform: available at http://www.iso.org/obp

thermic reaction of a substance with an oxidizing agent

e 1 to entry: Combustion generally emits fire effluent accompanied by flames and/or glowing.

DURCE: I1SO 13943:2017, 3.55]

me, noun
id, self-sustaining, sub-sonic propagation of combustion in a gaseous medium, usually W
ssion of light

PURCE: 1SO 13943:2017, 3.159]

me event
tained flaming and/or glowing combustion

3.4

flammability

ability of a material ‘or’product to burn with a flame under specified conditions
[SOQURCE: 13©13943:2017, 3.178]

3.5

glgwing; noun

luminesity caused by heat

ing

ith

[SOURCE: ISO 13943:2017, 3.196]

3.6

glowing combustion
combustion of a material in the solid phase without flame but with emission of light from the
combustion zone

[SOURCE: ISO 13943:2017, 3.197]
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3.7

ignitability

ease of ignition

measure of the ease with which a test specimen can be ignited, under specified conditions

Note 1 to entry: See also ignition temperature, flash ignition temperature, minimum ignition temperature and
spontaneous ignition temperature

[SOURCE: ISO 13943:2017, 3.212]

3.8

ignition
DEPRECATED: sustained ignition
<general> initiation of combustion

[SOURCE: ISO 13943:2017, 3.217]

3.9
ignition

DEPRECATED: sustained ignition

<flaming combustion> initiation of sustained flame

[SQURCE: ISO 13943:2017, 3.218]

3.10

preselection
prdcess of assessing and choosing candidate materials, components or subassemblies [for
making an end product

[SOURCE: IEC 60695-4:2012, 3.2.21]

4 | Test specimens

4.1 Test specimen preparation

Test specimens shall be\fabricated using the appropriate 1ISO method, e.g. casting and
injection moulding int accordance with the 1SO 294 series, compression moulding| in
acgordance with 180293 or ISO 295, or transfer moulding to the necessary shape|as
specified in 4.2. Where this is not possible, the test specimen shall be cut and/or sliced froT a
repgresentative_Sample of the material (for example, produced using the same fabricafion
prgcess as would be used to mould a part of a product).

After apy fabrication or cutting operation, all dust and any particles shall be removed from fhe
surnface;cut edges shall be fine sanded to a smooth finish.

4.2 Test specimen dimensions

The dimensions of the planar sections of the test specimens shall be at least 60 mm in length
and 60 mm in width (measured inside the clamping areas) and shall be provided in all
thicknesses under consideration. The preferred values of thickness include
0,1 mm = 0,02 mm, 0,2 mm = 0,03 mm, 0,4 mm + 0,04 mm, 0,75 mm + 0,15 mm,
1,5 mm+ 0,15 mm, 3,0 mm = 0,25 mm, or 6,0 mm = 0,4 mm.

NOTE A set of 30 test specimens per thickness will, in general, be adequate to concurrently establish the GWIT
and the glow-wire flammability index, GWFI (see IEC 60695-2-12).
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4.3 Testing ranges in formulations
4.31 General

The results of tests carried out on test specimen sets of different colour, thickness, density,
molecular mass, anisotropic type/direction, additives, fillers, and/or reinforcements can vary.
When agreed between involved parties, the test programmes outlined in 4.3.2 and 4.3.3 may
be employed in order to evaluate these variations.

4.3.2 Density, melt flow, and filler/reinforcement

Test specimens covering all combinations of minimum and maximum levels of density, \npelt
floyvs and filler/reinforcement content shall be provided and considered representatiyve. of the
range if the test results yield the same GWIT. If the test results do not yield the same GWIT
for|all test specimens representing the range, evaluation shall be limited to the materials with
thel specific levels of density, melt flows and filler/reinforcement tested. In\addition, fest
spgcimens with intermediate density, melt flows, and filler/reinforcement-cortent shall [be
tested to determine the representative range for each GWIT determination.“However, as|an
alternative, the least favourable performance of the specific levels of density, melt flows @and
fillar/reinforcement tested shall be considered representative of intermediate levels withput
additional testing.

4.3.3 Colour
WHen evaluating a range of colours, test specimens that

a) | contain no colouring,

b) | contain the highest level of organic pigments/¢elorants/dyes and/or carbon black,
c) |contain the highest level of inorganic pigments, and

d) |contain pigments/colorants/dyes whicho are known to adversely affect flammabllity
characteristics

arg considered representative of thecolour range if the test results yield the same GWIT.

If the colours do not yield the same GWIT, when evaluating a range of colours, the GWIT with

the| least favourable performance should yield the GWIT for an all colour range.

5 | Apparatus

The test apparatus of IEC 60695-2-10 shall be used.

6 | Temperature measuring system verification

The verification of the temperature measuring system as specified in IEC 60695-2-10 shall
have been performed.

7 Conditioning and test conditions

7.1 Conditioning of test specimens

The test specimens shall be conditioned for a minimum of 48 h at 23 °C + 2 °C and at a
relative humidity between 40 % and 60 % (in accordance with 1SO 291:2008, Clause 6,
Table 2, Class 2). Once removed from the conditioning atmosphere, the test specimens shall
be tested within 4 h.
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7.2 Testing conditions

The test specimens shall be tested in a laboratory atmosphere having a temperature between
15 °C and 35 °C and a relative humidity less than or equal to 75 %.

8 Test procedure

8.1 General

The_test specimens shall be identified.

The general test procedure shall be as specified in IEC 60695-2-10.

8.2 Initial test temperatures
The¢ glow-wire is heated to one of the initial test temperatures specified in‘Fable 1, which is

considered to be just high enough to cause ignition. If unknown, the initial test temperature
shall not exceed 650 °C.

Table 1 — Initial test temperatures

Initial test Tolerances
tempoeéature o
500 +10
550 +10
600 +10
650 +10
700 +10
750 +10
800 +15
850 +15
900 +15
960 +15

8.3 Test temperatures

A get of threeltést specimens shall be prepared for testing at a chosen initial test temperatyre.

If dne-of the three test specimens fails to withstand the test criteria as defined in 10.1, the test
shalhbe repeated with three new test specimens at a test temperature preferably 50 °C (60[°C
for 960 °C) Tower.

If the three test specimens withstand the test criteria as defined in 10.1, the test shall be
repeated with three new test specimens at a test temperature preferably 50 °C (60 °C for
900 °C) higher.

Repeat the tests with three new test specimens each time and reduce the interval of test
temperatures to 25 °C (30 °C for 960 °C) in the final approach to determine the maximum test
temperature at which all three test specimens withstand the test criteria as defined in 10.1.

However, there is no need to go to the higher temperature if it has already been determined
that at least one of the three test specimens will not withstand the test criteria as defined in
10.1.
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NOTE The minimum test temperature is 500 °C and the maximum test temperature is 960 °C.

9 Observations and measurements

9.1 Initial observations

After identifying and visually inspecting the test specimens, the following items shall be

recorded:

a) a description of the tested material, including thickness, colour, type and manufacturer;

b) |a description of the method for the preparation of the test specimens, if available;

c) [the direction of any anisotropy, if known, relative to the dimensions of the test specimgn;
and

d) [the pre-test conditioning of the test specimens.

9.2 Test observations

During the time of application of the glow-wire, typp (30 s £ 1 s), and during a further periog

5s
be

d)
e)

f)
10

10.
Thd

a)
b)

10,

(first 5 s of the subsequently following time of observation, 1qgg); the test specimen s
observed and the following shall be recorded:

the time of ignition, #;

the time of extinguishment, #¢;

based on the recording of the measured values ¢,and tg, the calculated value for ¢ s
be recorded as well;

the test temperatures from Clause 8;
whether the test specimen is totally consumed; and
additional observations that may be agreéd to by both parties.

Evaluation of test results

1 Test criteria
e test specimen is considered to have passed this test

if there is no ignition, or

if the total flame.event time, 71, is not longer than 5 s and the test specimen is not tot
consumed.

2 Glow-wire ignition temperature

of
nall

nall

|y

the

Thd
ma
th

e GWIT is the temperature which is 25 °C (30 °C for 900 °C and 930 °C) higher than

imum test temperature at which three test specimens at the relevant thickness withstTnd

test criteria-as-defined-in—10.1-.

The GWIT shall be reported in the following manner:

for example, for a test specimen of 3,0 mm thickness and a maximum test temperature which
does not cause ignition at 825 °C:

GWIT: 850/ 3,0

In case of different GWITs per thickness, these GWITs shall be reported per thickness.
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In case the test series results in no ignition using the test temperature of 960 °C, the GWIT
shall be reported as follows:

GWIT: > 960 / thickness

In those cases where the GWIT is to be utilized over a range of thicknesses, it may be
appropriate to consider the GWIT at the minimum and maximum thickness and the other
preferred thicknesses in the range.

for| example, for a range ofthlcknesses of 0,75 mm up to 3,0 mm and a maximum\ fest
temperature which does not cause ignition at 750 °C:

GWIT: 775/0,75 - 3,0

11| Test report

The test report shall include the following information:

a) |a reference to IEC 60695-2-13;

b) |the test temperatures from Clause 8;

c) [the observations and measurements from Clause 9; and
d) [the GWIT from 10.2.
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hazard of electrotechnical products — Preselection testing process <= ‘Genegral
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 2-13: Essais au fil incandescent/chauffant — Méthode d’essai de
température d’allumage au fil incandescent (GWIT) pour matériaux

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation compd
He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC~a pour obje
favoriser la coopération internationale pour toutes les questions de normalisation dansTles domaines|
‘électricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie des Nerme$ internationg
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessiblesrawpublic (PAS) et
(Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a-des comités d'études,
ravaux desquels tout Comité national intéressé par le sujet traité peut pargiciper. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison avec I'}EC) participent également
ravaux. L'IEC collabore étroitement avec I'Organisation Internationale de (Normalisation (ISO), selon

Conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'|EC concernant les questions techniqueés représentent, dans la mesur
possible, un accord international sur les sujets étudiés, étant donné qug’les/Comités nationaux de I'lEC intéreq
sont représentés dans chaque comité d’études.

| es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agrg
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin que |
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg
‘éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

pt régionales. Toutes divergences entre toutes (Publications de I'IEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquées'en termes clairs dans ces derniéres.

fournissent des services d'évaluation de'conformité et, dans certains secteurs, accedent aux marqueg

ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de Il

hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'l
bu au crédit qui luiest accordé.

| 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicat
Féférencées €st obligatoire pour une application correcte de la présente publication.

| ’attentionest attirée sur le fait que certains des éléments de la présente Publication de I'l|EC peuvent faire I'g
He droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
brevets et de ne pas avoir signalé leur existence.

sée

de

de
les,
des
aux
ons
aux
des

du
sés

ées
IEC
de

Dans le but d'encourager I'uniformité internationale, les.Comités nationaux de I'lEC s'engagent, dans toute la
mmesure possible, a appliquer de fagon transparente fes’Publications de I'lEC dans leurs publications nationgles

ou

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

de

conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificdtion

Aucune responsabilité ne dojt'étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataifres,

EC,

pour tout préjudice causé _en cas de dommages corporels et matériels, ou de tout autre dommage de quelque

ses
EC,

ons

bjet
de

L'IEC 60695-2-13 a été établie par le comité d'études 89 de I'lEC: Essais relatifs aux risques
du feu. Il s'agit d'une Norme internationale.

Cette troisiéme édition annule et remplace la deuxiéme édition parue en 2010
I'Amendement 1:2014. Cette édition constitue une révision technique.

et

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Ajout a I'Article 3 de nouveaux termes et définitions, ayant rapport aux moments et durées,

applicables a la méthode d'essai.
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texte cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
89/1538/FDIS 89/1546/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a son approbation.

La

Ce

langue employée pour I’élaboration de cette Norme internationale est I'anglais.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon

Dirpctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles s
www.iec.ch/members_experts/refdocs. Les principaux types de documents déyeleppés
I'lEIC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Il 3 le statut d’une publication fondamentale de sécurité conformément au Guide IEC 104.

Ce

Un

te norme doit étre utilisée conjointement avec I'lEC 60695-2-10.

relatifs aux risques du feu, peut étre consultée sur le site web.de I'lEC.

Le comité a décidé que le contenu de ce document ne seraypas modifié avant la date de stab
indjquée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au docum
regherché. A cette date, le document sera

e |reconduit,

e |supprimé,

remplacé par une édition révisée, ou

amendé.

b liste de toutes les parties de la série IEC 60695, publiéesCsous le titre général Esg

les
DUS
bar

ais

lité
ent
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INTRODUCTION

Lors de la conception d'un quelconque produit électrotechnique, il est nécessaire de prendre
en considération le danger d'incendie et les dangers potentiels associés au feu. A cet égard, la
conception des composants, circuits et produits ainsi que le choix des matériaux ont pour
objectif de réduire a des niveaux acceptables les risques potentiels d'incendie dans les
conditions de fonctionnement normal, d’utilisation anormale raisonnablement prévisible, de
dysfonctionnement et/ou de défaillance. L’IEC 60695-1-10 [1]! a été élaborée, avec sa norme
associée |EC 60695-1-11 [2], afin de fournir les recommandations sur les méthodes de
réalisation correspondantes.

L'IEC 60695-1-10 et I'IEC 60695-1-11 ont pour principaux objectifs de fournir Jies
regommandations relatives aux éléments suivants:

a) |éviter I'allumage provoqué par un composant sous tension électrique, et

b) |confiner le feu résultant dans les limites de I'enceinte du produit électrotechnique en ¢as
d’allumage.

Les objectifs secondaires de I'lEC 60695-1-10 et de I'|[EC 60695-1-11_comprennent la réduciion
a un niveau minimal de toute propagation de la flamme au-dela deA’enceinte du produit ef la
réiuction a un niveau minimal des effets nuisibles des effluents-du feu tels que la chaleur] la
fumpée, la toxicité et/ou la corrosivité.

Les feux impliquant des produits électrotechniques peuvent €également étre déclenchés par Jies
soyrces externes non électriques. Ces éléments sontpris’en considération lors de I'évaluafion
glopale du danger d'incendie.

Dans 'appareillage électrotechnique, les parties*métalliques surchauffées peuvent constitper
des sources d'allumage. Pour les essais au fil incandescent, un fil incandescent est utilisé ppur
simuler ce type de source d'allumage.

L’'IEC 60695-2-10 décrit un appareillage d’essai au fil incandescent et la méthode comm:tne
d’epsai, I'lEC 60695-2-11 [3] décrit un essai d'inflammabilité au fil incandescent pour prodiits
finis et 'IEC 60695-2-12 décrit une'méthode d'essai d'indice d’inflammabilité au fil incandescent
(GWFI) pour matériaux.

Le présent document décrit une méthode d'essai de température d'allumage au fil incandescgnt
pour matériaux. Il estidestiné a étre utilisé pour mesurer, décrire et classer les propriétés ges
maltériaux en réponse’a la chaleur produite par contact avec un fil chauffé électriquement dans
deg conditions de—-laboratoire contrélées. Il peut étre utile pour I'évaluation de matérigqux
degtinés a étretutilisés dans des produits pouvant étre exposés a des contraintes thermiqulies
exgessives telles qu’'un courant de défaut passant dans un fil, une surcharge de composants
et/ou deJmadvaises connexions. Il n’est pas destiné a étre utilisé pour uniquement décrire|ou
évialuef_Je danger d’incendie ou le danger d’incendie de matériaux, de produits |ou

les facteurs appropriés a une utilisation finale particuliére.

Le présent document peut concerner des matériaux, opérations et matériels dangereux. Il n'a
pas pour objet de traiter tous les probléemes de sécurité associés a son utilisation. Il incombe a
I'utilisateur du présent document d’établir les bonnes pratiques appropriées en termes de
sécurité et de santé et de déterminer I'applicabilité des limites réglementaires avant usage.

1 Les chiffres entre crochets se réferent a la bibliographie.
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ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 2-13: Essais au fil incandescent/chauffant — Méthode d’essai de
température d'allumage au fil incandescent (GWIT) pour matériaux

1 Domaine d*apptication

La présente partie de 'l|EC 60695 décrit I’essai au fil incandescent applicable a des éprouveftes
d’essai de matériaux isolants électriques solides ou autres matériaux solides pourles esdais
d’aj]lumage dans le but de déterminer la température d'allumage au fil incandéscent (GWIT,
glow-wire ignition temperature).

La|GWIT est la température qui est supérieure de 25 K (ou 30 K) a la|température d'edsai
maimale, déterminée durant cette procédure normalisée, a laquelleDle matériau soumi$ a
I'’egsai ne s’enflamme pas, ou une combustion avec flamme perSistante ne se produit pas
pemdant une durée supérieure a 5 s pour un événement d’inflammation unique quelconque et
I'éprouvette d’essai n'est pas entierement consumée.

Cef essai est un essai de matériaux exécuté sur une série d’éprouvettes d’essai normaliséles.
Les données obtenues, ainsi que les données issues de la méthode d’essai d'indice
d'inflammabilité au fil incandescent (GWFI, glow<wire flammability index) pour matérigux,
IEG 60695-2-12, peuvent alors étre utilisées dans‘un processus de présélection conformémgent
a I[IEC 60695-1-30 [4] pour estimer l'aptitude des matériaux a satisfaire aux exigences|de
I'IEIC 60695-2-11.

NOTE En tant que résultat de I'exécution d'une_évaluation du danger d’incendie, une série appropriée d'essai$ de
présélection d'inflammabilité et d’allumage peut' permettre un allégement des essais sur le produit final.

La |présente publication fondamentale de sécurité, fondée sur la ou les méthodes d'essailde
ségurité, est essentiellement destinée a étre utilisée par les comités d’études dans le cadre|de
I’élpboration de publications ;'de sécurité conformément aux principes établis dans| le
Gujde IEC 104 et le Guide/ISO/IEC 51.

L'une des responsabilités d’'un comité d’études consiste, le cas échéant, a utiliser |les
publications fondamentales de sécurité dans le cadre de I'élaboration de ses publications.

2 | Références normatives

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou paftie
de|leur contenu, des exigences du présent document. Pour les références datées, selule
I'édition citée s’applique. Pour les références non datées, la derniere édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60695-2-10, Essais relatifs aux risques du feu - Partie 2-10: Essais au fil
incandescent/chauffant — Appareillage et méthode commune d’essai

IEC 60695-2-12, Essais relatifs aux risques du feu — Partie 2-12: Essais au fil
incandescent/chauffant — Méthode d’essai d'indice d’inflammabilité au fil incandescent (GWFI)
pour matériaux

IEC 60695-4:2021, Essais relatifs aux risques du feu — Partie 4: Terminologie relative aux
essais au feu pour les produits électrotechniques
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ISO 291:2008, Plastiques — Atmospheres normales de conditionnement et d’essai
ISO 293, Plastiques — Moulage par compression des éprouvettes en matiéres thermoplastiques

ISO 294 (toutes les parties), Plastiques — Moulage par injection des éprouvettes de matériaux
thermoplastiques

ISO 295, Plastiques - Moulage par compression des éprouvettes en matieres
thermodurcissables

ISP 13943:2017, Sécurité au feu — Vocabulaire

3 | Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'|SO 13943:2017 et|de
I'lIEIC 60695-4:2012, certains étant repris ci-dessous pour des raisons,de commodité |de
I'utjlisateur, puis ceux de I'lEC 60695-2-10 relatifs aux moments et aux durées, s’appliquent.

L'I$O et I'lEC tiennent a jour des bases de données terminologiques’destinées a étre utilis¢es
en jnormalisation, consultables aux adresses suivantes:

o [IEC Electropedia: disponible a I'adresse http://www.electfopedia.org/

e [ISO Online browsing platform: disponible a I'adresse ‘http://www.iso.org/obp

31
combustion
régction exothermique d'une substance avec un_comburant

Notg 1 a l'article: Cette combustion émet généralement des effluents du feu accompagnés de flammes ef/ou
d'infandescence.

[SOQURCE: ISO 13943:2017, 3.55]

3.2
flamme, nom
prgpagation subsonique, auto-entretenue et rapide de la combustion dans un milieu gazelux,
généralement accompagnée d’'une émission de lumiére

[SQURCE: ISO 13943:2017, 3.159]
3.3

évenemeéent d’inflammation
cormbustion avec flamme et/ou combustion incandescente persistantes

3.4
inflammabilité
aptitude d'un matériau ou d'un produit a bridler avec flamme dans des conditions spécifiées

[SOURCE: ISO 13943:2017, 3.178]

3.5
Incandescence, nom
émission de lumiére produite par la chaleur

[SOURCE: ISO 13943:2017, 3.196]
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