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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -
Part 1-20: Guidance for assessing the fire

hazard of electrotechnical products —
Ignitability — General guidance

FOREWORD

this end and in addltlon to other activities, IEC publishes International Stan
Technical Reports, Publicly Available Specmcatlons (PAS) and Guides

governmental organizations liaising with the IEC also participate i
with the International Organization for Standardization (ISO) A

interested IEC National Committees.

3) IEC Publications have the form of recom
Committees in that sense. While all reasonab
Publications is accurate, IEC cannot be h
misinterpretation by any end user.

the latter.

5) IEC provides no n arkl g proce
equipment decla j
6) All users should e re

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

e the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

e the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 60695-1-20, which is a technical specification, has been prepared by IEC technical
committee 89: Fire hazard testing.

It has the status of a basic safety publication in accordance with IEC Guide 104 and ISO/IEC
Guide 51.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
89/807/DTS 89/827/RVC

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

This technical specification is to be used in conjunction with [IEC 60695-1-21 .
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 60695 series, under the general title Firg
be found on the IEC website.

axd testing, can

Part 1 consists of the following parts:
Part 1-101: Guidance for assessing the fire hazard of electroté
General guidelines

Part 1-11': Guidance for assessing the fire hazard of electr
Fire hazard assessment

Part 1-20: Guidance for assessing the fire hazard
Ignitability — General guidance

Part 1-21:  Guidance for assessing

Part 1-30: Guidance for assessing the fire hazard

%&: eral guidelines
i op electrotechnical products —

Part 1-40:

'S of this publication will remain unchanged until
y the IEC web site under "http://webstore.iec.ch" in

1 Under consideration.
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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 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 is a function of
the chemical nature of the vapour, the fuel/air ratio and the temperature.

a) the geometry of the test specimen,
or joints;

the surface orientation;
the rate and direction ¢

and equipme
potentlal ris

The primary aims_are Yo prevent ignition caused by an electrically energized component part,
and in the event ofNighition, to confine any resulting fire within the bounds of the enclosure of
the electrotechnical product.

Secondary aims include the minimization of any flame spread beyond the product’s enclosure
and the minimization of harmful effects of fire effluents including heat, smoke, and toxic or
corrosive combustion products.

Fires involving electrotechnical products can also be initiated from external non-electrical
sources. Considerations of this nature are dealt with in the overall risk assessment.

This technical specification gives an overview of ignitability and its relevance to the fire
hazard of electrotechnical products.

2 Under consideration.


https://standards.iteh.ai/catalog/standards/iec/d8ccc1a6-74bc-4f8d-b8da-81a0ebb87335/iec-ts-60695-1-20-2008

-6 - TS 60695-1-20 © IEC:2008

FIRE HAZARD TESTING -

Part 1-20: Guidance for assessing the fire
hazard of electrotechnical products —
Ignitability — General guidance

1 Scope
IEC 60695-1-20, which is a technical specification provides guidance ¢ e ignitability of
electrotechnical products and the materials from which they are formed, guidance on;

a) the principles of ignitability,
b) the selection of appropriate test methods, and
c) the use and interpretation of results.

This technical specification is intended for use by tech preparation of

nd TSO/IEC Guide 51.

One of the responsibilities of a technical committee i , able, to make use of
basic safety publications in the preparation its ions, The requirements, test
methods or test conditions of this bag iCat i . Unless specifically referred

The following referenced d S1TtS i le” for the application of this document.
For dated references, onl i ied
of the referenced docu

IEC 60695-1-10,/Fixe |
electrotechnical produc

IEC 60695-1
electrotethmi

Glow-wire flammadhility test method for end-products

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

IEC 60695-2-13, Fire hazard testing — Part 2-13: Glowing/hot-wire based test methods —
Glow-wire ignitability test method for materials

IEC 60695-4:2005, Fire hazard testing — Part 4: Terminology concerning fire tests in
electrotechnical equipment

IEC 60695-8-3, Fire hazard testing — Part 8-3: Heat release — Heat release of insulating
liquids used in electrotechnical products4

3 Under consideration.

4 To be published.
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IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —

Apparatus, confirmatory test arrangement and guidance

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

IEC 60695-11-11, Fire hazard testing — Part 11-11: Test flames — Determination of the
ignition characteristic heat flux from a flame source®

IEC 60695-11-20, Fire hazard testing — Part 11-20: Test flames — 500 W flame test methods

IEC Guide 104:1997, The preparation of safety publications and the use of basic safety
publications and group safety publications

EN 14522, Determination of the auto ignition temperature of gases and
ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusi
ISO/IEC 13943:2000, Fire safety — Vocabulary

ISO 871, Plastics — Determination of ignition temperature

3.1
auto ignition te
lowest temperature

exothermic rea of a substance with an oxidizer

NOTE Combustion ge
[ISO/IEC 13943:2000, definition 23]

erally emits effluent accompanied by flames and/or visible light.

3.3

fire

a) a process of combustion characterized by the emission of heat and effluent accompanied
by smoke, and/or flame, and/or glowing;

b) rapid combustion spreading uncontrolled in time and space
[IEC 60695-4:2005, definition 3.19]

5 Under consideration.
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3.4

fire hazard

(cause of fire) physical object or condition with a potential for an undesirable consequence
from fire

3.5

fire point

minimum temperature at which a material ignites and continues to burn for a specified time
after a standardized small flame has been applied to its surface under specified conditions

NOTE 1 Itis expressed in degrees Celsius.

NOTE 2 In some countries the term "fire point" has an additional meaning: a location where fire fighting
equipment is sited, which may also comprise a fire-alarm call point and fire instruction notices.

[ISO/IEC 13943:2000, definition 53]

3.6

fire retardant (noun)
a substance added or a treatment applied to a material in orde
the combustion of the material

duce’or delay

[IEC 60695-4:2005, definition 3.31]

3.7

fire scenario
a detailed description of conditions, in¢
from before ignition to the completio
in a full-scale simulation

[IEC 60695-4:2005, definition 3.32]

3.8
flame (noun)
zone of combustion in

[ISO/IEC 13943:@,
3.9

flame retardant (ne

flaming combustion
combustion in gaseous phase, usually with emission of light

[ISO/IEC 13943:2000, definition 72]

3.1

flash-ignition temperature (FIT)

the minimum temperature at which, under specified test conditions, sufficient flammable
gases are emitted to ignite momentarily on application of a pilot flame

[ISO 871, definition 3.1]
3.12
flash-over

the rapid transition to a state of total surface involvement in a fire of combustible materials
within an enclosure

[IEC 60695-4:2005, definition 3.42]
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3.13

flash point

the minimum temperature to which a product must be heated for the vapours emitted to ignite
momentarily in the presence of flame, under specified test conditions

NOTE Expressed in °C.
[IEC 60695-4:2005, definition 3.43]

3.14
fully developed fire
state of total involvement of combustible materials in a fire

[ISO/IEC 13943:2000, definition 80]

3.15

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

[ISO/IEC 13943:2000, definition 84]

3.16
ignitability
measure of the ease with which an item can be ignite

[ISO/IEC 13943:2000, definition 91]

3.17
ignition
initiation of combustion

NOTE The term "ignition" in F g ing’[state of body combustion].

3.18
ignition source
source of energy tha

3.19

ignition te L

the (minimum e of a material or of an ignition source at which sustained
combustion i d under specified test conditions, as defined in the test method

NOTE |Ignition requires~d sufficient volume of flammable gas and oxidant (air). Sustained combustion requires a
sufficient rate of production of flammable gas. The minimum ignition temperature implies thermal stressing to
infinite time. For practical purposes, the standard should define the minimum ignition temperature appropriately.

[IEC 60695-4:2005, definition 3.51]

3.20

lower flammability limit (LFL)

lowest concentration of a flammable substance in air within which a self-propagating flame
can occur

3.21

spontaneous-ignition temperature (SIT)

minimum temperature at which ignition is obtained by heating, under specified test conditions,
in the absence of any additional flame ignition source

[1ISO 871, definition 3.2]
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3.22
thermal inertia
product of thermal conductivity, density and specific heat capacity

NOTE 1 When a material is exposed to a heat flux, the rate of increase in surface temperature depends strongly
on the value of the thermal inertia of the material. The surface temperature of a material with a low thermal inertia
rises relatively quickly when it is heated, and vice versa.

NOTE 2 The typical units are JstmHk2

3.23

upper flammability limit (UFL)

highest concentration of a flammable substance in air within which a self-propagating flame
can occur

4 Principles of ignitability

4.1 Gases

ignition, the subsequent reaction is known as premixed ¥
combustion is controlled, but if a large volume of a gas/aip/fi

pyrolysis of solids (seg

4.1.1 Flammak

Flame propagation

4.1.2 Arc fire

Faults in some electrical equipment such as junction boxes and power transformers can result
in disruptive electrical discharges (electric arcs) which can pyrolyse insulation materials to
produce high temperature combustible gases. Such gases expand rapidly and in contact with
air can result in an explosion (see 5.3.3.4).

4.2 Liquids

4.2.1 Introduction

With the exception of some unstable or reactive substances, liquids do not generally ignite.
Normally it is combustible vapour which ignites. The combustible vapour is produced by
vaporization of the liquid, and the vaporization process is dependent on the temperature and
chemical composition of the liquid.

4.2.2 Ignition parameters

Temperature is normally used to define the ignitability of a liquid. Three different temperatures
are used. These are the auto ignition temperature (see 3.1), the fire point (see 3.5) and the
flash point (see 3.13). Auto ignition refers to ignition in the absence of a localized heat
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