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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 is 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 the liquid, and the
vaporization process is dependent on the temperature and chemical composition 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 dependent on the temperature and
chemical composition of the solid, and also on the thickness, density, specific heat, and
thermal conductivity of the solid.

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

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

the surface orientation;

the rate and direction of air flow;

the nature and position of the ignition source,;

the magnitude and position of any external heat flux; and

f) whether the combustible material is a solid or a liquid.

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 equipment design as well as the choice of materials is to reduce to acceptable levels the
otential risks of fire even in the event of foreseeable abnormal use, malfunction or failure.
EC 60695-1-103), together with its companion, JEC 60695-1-11] 2), provide guidance on how
this is to be accomplished.

IiFhe—p»ci-ma-Fy—a-i-Flns are to prevent ignition caused by an electrically energized component part,
and in the event of ignition, 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.

2) Under consideration. Documents
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For these reasons there are many tests used to evaluate the ignitability of electrotechnical
products and of the materials used in their construction. This technical report 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, 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.

Documents

Document Sharing Hub

Full document details: PD IEC/TR 60695-1-21:2008


http://www.avadocuments.com/doc/pd-iec-tr-60695-1-21-2008
http://www.avadocuments.com/doc/pd-iec-tr-60695-1-21-2008

-5- PD IEC/TR 60695-1-21:2008
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, which is a technical report, provides a summary of test methods that
are used to determine the ignitability of electrotechnical products or materials from which they
are formed. It also includes test methods in which, by design, ignitability is a significant
quantifiable characteristic.

It represents the current state of the art of the test methods and, where available, includes
special observations on their relevance and use. The list of test methods is not to be
considered exhaustive, and test methods which were not developed by IEC TC 89 are not to be
considered as endorsed by IEC TC 89 unless this is specifically stated.

This basic safety publication is intended for use by technical committees in the preparation of
standards in accordance with the principles laid down in IEC Guide 104 and ISO/IEC Guide 51.

One of the responsibilities of a technical committee is, wherever applicable, to make use of
basic safety publications in the preparation of its publications. The requirements, test methods
or test conditions of this basic safety publication will not apply unless specifically referred to or
included in the relevant publications.

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.

m 3), Fire hazard testing — Part 1-2{’01—Gu1daﬂ'ce‘)qr assessing the fire hazard of
products — Ignitability — General guidance

IEC 60695-1-3Q, Fire hazard testing — Part 1-30: Guidance for assessing the fire hazard of
electrotechnical products — Use of preselection testing procedures

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

ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply:

3) Under consideration. Documents
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3.1
combustion
exothermic reaction of a substance with an oxidiser

NOTE Combustion generally emits effluent accompanied by flames and/or visible light.

[ISO/IEC 13943, definition 23]

3.2

fire

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, definition 3.19]

3.3

fire hazard

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

3.4

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 It is 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, definition 53]

3.5

fire retardant (noun)

a substance added or a treatment applied to a material in order to suppress, reduce or delay
the combustion of the material

[IEC 60695-4, definition 3.31]

3.6

fire scenario

a detailed description of conditions, including environmental, of one or more of the stages from
before ignition to the completion of combustion in an actual fire at a specific location, or in a
full-scale simulation

[IEC 60695-4, definition 3.32]

3.7
flame (noun)
zone of combustion in the gaseous phase, usually with emission of light

[ISO/IEC 13943, definition 60]

3.8

flame retardant (noun)

substance added, or a treatment applied, to a material in order to suppress or delay the
appearance of a flame and/or reduce its propagation (spread) rate

NOTE The use of flame retardants does not necessarily suppress fire.
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[ISO/IEC 13943, definition 65]

3.9
flaming combustion
combustion in gaseous phase, usually with emission of light

[ISO/IEC 13943, definition 72]

3.10

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]

3.1

flash-over

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

[IEC 60695-4, definition 3.42]

3.12

flash point (°C)

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

NOTE It is expressed in degrees Celsius.

[ISO/IEC 13943, definition 76]

3.13
fully developed fire
state of total involvement of combustible materials in a fire

[ISO/IEC 13943, definition 80]

3.14

glowing combustion

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

[ISO/IEC 13943, definition 84]

3.15
ignitability
measure of the ease with which an item can be ignited, under specified conditions

[ISO/IEC 13943, definition 91]
3.16
ignition

initiation of combustion

NOTE The term "ignition" in French has a very different meaning [state of body combustion].

[ISO/IEC 13943, definition 96]
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3.17
ignition source
source of energy that initiates combustion

[ISO/IEC 13943, definition 97]

3.18

ignition temperature (minimum)

the (minimum) temperature of a material or of an ignition source at which sustained
combustion can be initiated under specified test conditions, as defined in the test method

NOTE |Ignition requires a 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, definition 3.51]

3.19

lower flammability limit (LFL)

minimum concentration of fuel vapour in air below which propagation of a flame will not occur
in the presence of an ignition source

NOTE The concentration of a gas or vapour is usually expressed as a volume fraction (%) at a defined
temperature and pressure. The concentrations of solid and liquid aerosol, as well as mixtures of dust with air, are
usually expressed as a density (g-ma).

3.20

spontaneous-ignition temperature (SIT)

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

[ISO 871, definition 3.2]

3.21
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 J>s"-m™*.K?.

3.22

tracking

progressive formation of conducting paths, which are produced on the surface and/or within a
solid insulating material, due to the combined effects of electric stress and electrolytic
contamination

[IEC 601132, definition 3.1]

3.23

upper flammability limit (UFL)

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

NOTE The concentration of a gas or vapour is usually expressed as a volume fraction (%) at a defined
temperature and pressure. The concentrations of solid and liquid aerosol, as well as mixtures of dust with air, are
usually expressed as a density (g-m3).
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