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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 1-21: Guidance for assessing
the fire hazard of electrotechnical products —
Ignitability — Summary and relevance of test methods

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz. t.on  amjrising
all national electrotechnical committees (IEC National Committees). The object of IEC I to promote
international co-operation on all questions concerning standardization in the electrical and ~lectron.: fields. To
this end and in addition to other activities, IEC publishes International Standards, Techn -al Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter .~ferred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natior. > Coni nittee interested
in the subject dealt with may participate in this preparatory work. Internationc' gc.erntiental and non-
governmental organizations liaising with the IEC also participate in this preoar.:on. '=C collaborates closely
with the International Organization for Standardization (ISO) in accordance. with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matte.s ¢xpress, as nearly as possible, an
international consensus of opinion on the relevant subjects since each > ....::zcal committee has representation
from all interested IEC National Committees.

IEC Publications have the form of recommendations for internatio. al .use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are .radc to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible fo  the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationa. Zommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the correspondin national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatior=at ¢~ formity. Independent certification bodies provide conformity
assessment services and, in some area , 7.ccess to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifi. aticn bodies.

All users should ensure that they hax 2 tho latest edition of this publication.

No liability shall attach to IEC.~r 1ts 2 rectors, employees, servants or agents including individual experts and
members of its technical com mnit.ees and IEC National Committees for any personal injury, property damage or
other damage of any nati.re vha.soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of e publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to *he. Jormative references cited in this publication. Use of the referenced publications is
indispensable for the cc rect application of this publication.

Attention is<“raw: to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. +=C shall not be held responsible for identifying any or all such patent rights.

Internaitonal Standard IEC 60695-1-21 has been prepared by IEC technical committee 89:
Fire .27 rd testing.

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

FDIS Report on voting

89/1336/FDIS 89/1339/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISO/IEC Guide 51.

This first edition of I|EC 60695-1-21 cancels and replaces the first edition of
IEC TR 60695-1-21 published in 2008. It constitutes a technical revision.

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

a) Change from a TR to an international standard;
b) Modified Introduction;

¢) Modified Scope;

d) Updated normative references;

e) Updated terms and definitions;

f) Updates and new text in Clause 4;

g) Addition of text concerning ASTM D 3638;

h) Updates to Annex A;

i) Updates to the bibliography.

A list of all the parts in the IEC 60695 series, under the renera: title Fire hazard testing, can
be found on the IEC website.

The IEC 60695-1 series, under the general title Fire ha.ard testing, consists of the following
parts:

Part 1-10:  Guidance for assessing the fir2 hazard of electrotechnical products — General
guidelines

Part 1-11:  Guidance for assessiny ‘he fire hazard of electrotechnical products — Fire
hazard assessment

Part 1-12:  Guidance for asses:iny the fire hazard of electrotechnical products — Fire safety
engineering

Part 1-20: Guidance for 3ssessing the fire hazard of electrotechnical products — Ignitability
— General_uidaiice

Part 1-21: Guidarce “or assessing the fire hazard of electrotechnical products — Ignitability
— Sumn.ary and relevance of test methods

Part 1-30: Gu.lance for assessing the fire hazard of electrotechnical products -
F reselection testing procedures — General guidelines

Part 1-40: Cuidance for assessing the fire hazard of electrotechnical products — Insulating
liquids

“1le vomn ittee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
rolated to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
* amended.
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INTRODUCTION

Fires are responsible for creating hazards to life and property as a result of the generation of
heat (thermal hazard), and also as a result of the production of toxic effluent, corrosive
effluent and smoke (non-thermal hazard). Fires start with ignition and then can grow, leading
in some cases to flash-over and a fully developed fire. Ignition resistance is therefore one of
the most important parameters of a material to be considered in the assessment of fire
hazard. If there is no ignition, there is no fire.

For most materials (other than metals and some other elements), ignition occurs in the gas
phase. Ignition occurs when combustible vapour, mixed with air, reaches a high enough
temperature for exothermic oxidation reactions to rapidly propagate. The ease of ignition s a
function of the chemical nature of the vapour, the fuel/air ratio and the temperature.

In the case of liquids, the combustible vapour is produced by vaporization of th>'lig 'id, and
the vaporization process is dependent on the temperature and chemical composi.ion of the
liquid.

In the case of solids, the combustible vapour is produced by pyrolysis when the temperature
of the solid is sufficiently high. The vaporization process is dependen. or the temperature
and chemical composition of the solid, and also on the thickness, ~ens<'ty, specific heat, and
thermal conductivity of the solid.

The ease of ignition of a test specimen depends on many.\ar. :bies. Factors that need to be
considered for the assessment of ignitability are:

a) the geometry of the test specimen, including wickiress and the presence of edges,
corners or joints;

b) the surface orientation;

c) the rate and direction of air flow;

d) the nature and position of the ignition sou:re;

e) the magnitude and position of any eternal heat flux; and
f) whether the combustible matencl is'a solid or a liquid.

In the design of an electratechnical product the risk of fire and the potential hazards
associated with fire need t» ke considered. In this respect the objective of component, circuit
and equipment design,.as vw.~!i as the choice of materials, is to reduce the risk of fire to a
tolerable level even ir.the event of reasonably foreseeable (mis)use, malfunction or failure.

Fires involving electrcrechnical products can also be initiated from external non-electrical
sources. Con<iderations of this nature are dealt with in an overall fire hazard assessment.

The aim of th» IEC 60695 series of standards is to save lives and property by reducing the
number >f fires or reducing the consequences of the fire. This can be accomplished by:

<~ tising o prevent ignition caused by an electrically energised component part and, in the
avent of ignition, to confine any resulting fire within the bounds of the enclosure of the
electrotechnical product.

e trying to minimise flame spread beyond the product’'s enclosure and to minimise the
harmful effects of fire effluents including heat, smoke, and toxic or corrosive combustion
products.

For these reasons there are many tests used to evaluate the ignitability of electrotechnical
products and of the materials used in their construction. This part of IEC 60695 describes
ignitability test methods in common use to assess electrotechnical products, or materials
used in electrotechnical products. It also includes test methods in which, by design,
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ignitability is a significant quantifiable characteristic. It forms part of the IEC 60695-1 series,
which gives guidance to product committees wishing to incorporate fire hazard test methods
in product standards.
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FIRE HAZARD TESTING —

Part 1-21: Guidance for assessing
the fire hazard of electrotechnical products —
Ignitability — Summary and relevance of test methods

1 Scope

This part of IEC 60695 provides a summary of test methods that are used to determir.> ti.»
ignitability of electrotechnical products or materials from which they are formed. 't &a'so
includes test methods in which, by design, ignitability is a significant quantiiable
characteristic.

It represents the current state of the art of the test methods and, where ‘«rai'able, includes
special observations on their relevance and use. The list of test me.hods is not to be
considered exhaustive, and test methods which were not developed by *he \EC are not to be
considered as endorsed by the IEC unless this is specifically state

This basic safety publication is intended for use by technica' cc mmittees in the preparation of
standards in accordance with the principles laid G wii in  IEC Guide 104 and
ISO/IEC Guide 51.

One of the responsibilities of a technical committee 1. whaerever applicable, to make use of
basic safety publications in the preparation of its | ublicacions.

2 Normative references

The following documents are referrea 0 1. the text in such a way that some or all of their
content constitutes requirements_ot ‘nis document. For dated references, only the edition
cited applies. For undated re‘ercnces, the latest edition of the referenced document
(including any amendments) anol.=s.

IEC 60695-1-20, Fire heza.d testing — Part 1-20: Guidance for assessing the fire hazard of
electrotechnical products — Ignitability — General guidance

IEC 60695-1-30, Fire 'iazard testing — Part 1-30: Guidance for assessing the fire hazard of
electrotechnicai produces — Use of preselection testing procedures

IEC 60695-4.2012, Fire hazard testing — Part 4. Terminology concerning fire tests for
electrot.chnical products

1-C Cuide 104, The preparation of safety publications and the use of basic safety
nuw'ications and group safety publications

iSO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards

ISO 13943:2008, Fire safety — Vocabulary
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