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PREFACE

This Standard was prepared by the Standards Australia Committee EL-053, Fire hazard
testing—Electrotechnical equipment.

The objective of this series of standards is to provide the electrotechnology industry and
standards writing committees with a series of standards which give guidance on assessing the
fire hazard of electrotechnical products.

This Standard is identical with, and has been reproduced from IEC 60695-6-1, Ed 2.0 (2005),
Fire hazard testing - Part 6.1: Smoke obscuration - General guidance.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘IEC 60695-6-1 should read ‘AS 60695.6.1°.
(c) A full point should be substituted for a comma when referring to a decimal marker.
(d)  Any French text on figures should be ignored.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an informative
annex is only for information and guidance.

Any International Standard referenced should be replaced by an equivalent Australian Standard
where one is available. The availability of equivalent Australian Standards can be determined
either from the Standards Web Shop at www.standards.com.au or from the annual printed
catalogue of Australian Standards.
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INTRODUCTION

The risk of fire needs to be considered in any electrical circuit, and the objective of
component, circuit and equipment design, as well as the choice of material, is to reduce the
likelihood of fire, even in the event of foreseeable abnormal use, malfunction or failure.

Electrotechnical products, primarily victims of a fire, may nevertheless contribute to the fire.
One of the contributing hazards is the release of smoke, which may cause loss of vision
and/or disorientation which could impede escape from the building or fire fighting.

Smoke particles reduce the visibility due to light absorption and scattering. Consequently,
people may experience difficulties in finding exit signs, doors and windows. Visibility is often
determined as the distance at which an object is no longer visible. It depends on many
factors, but close relationships have been established between visibility and the
measurements of the extinction coefficient of smoke — see Annex A.

The production of smoke and its optical properties can be measured as well as other fire
properties, such as heat release, flame spread, and the production of toxic gas and corrosive
effluent. This part of IEC 60695-6 serves as a guidance document and focuses on obscuration
of light by smoke.
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STANDARDS AUSTRALIA

Australian Standard

Fire hazard testing
Part 6.1: Smoke obscuration—General guidance

1 Scope

This part of IEC 60695 gives guidance on:

a optical measurement of smoke obscuration;

O

general aspects of optical smoke test methods;

o O

)
)
) consideration of test methods;
) expression of smoke test data;
)

)

relevance of optical smoke data to hazard assessment.
One of the responsibilities of a technical committee is, wherever applicable, to make use of
basic safety publications in the preparation of its 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.

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

IEC 60695-4:20011, Fire hazard testing — Part 4. Terminology concerning fire tests

IEC 60695-6-2:2001, Fire hazard testing — Part 6-2: Smoke obscuration — Summary and
relevance of test methods

IEC 60695-6-30, Fire hazard testing — Part 6: Guidance and test methods on the assessment
of obscuration hazard of vision caused by smoke opacity from electrotechnical products
involved in fires — Section 30: Small-scale static method — Determination of smoke opacity —
Description of the apparatus

IEC 60695-6-31, Fire hazard testing — Part 6-31: Smoke obscuration — Small-scale static test
— Materials

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

ISO/TR 9122-1:1989, Toxicity testing of fire effluents — Part 1: General

ISO 5659-2:1994, Plastics — Smoke generation — Part 2: Determination of optical density by a
single-chamber test

1 Consolidated edition 2.2 (2001) that includes IEC 60695-4 (1993), its amendment 1 (1995) and its amendment 2
(2001).
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2
ISO/IEC 13943:2000, Fire safety — Vocabulary

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

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purpose of this document, the following terms, definitions and symbols apply.

3.1.1
combustion
exothermic reaction of a substance with an oxidizer

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

[ISO/IEC 13943, definition 23]

3.1.2
extinction area of smoke
product of the extinction coefficient and the volume occupied by the smoke

NOTE It is a measure of the amount of smoke.
[IEC 60695-4, definition 2.130]

3.1.3

extinction coefficient of smoke

natural logarithm of the opacity of smoke divided by the path length of the light used to
measure the smoke opacity

[IEC 60695-4, definition 2.131]

3.1.4

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 2.29]

3.1.5
fire effluent
total gaseous, particulate or aerosol effluent from combustion or pyrolysis

[IEC 60695-4, definition 2.33]

3.1.6
fire hazard
potential for injury or loss of life and/or damage to property by fire

[IEC 60695-4, definition 2.36]

3.1.7

fire model

a laboratory process, including both the apparatus and the mode of operation, intended to
simulate a certain stage of a real fire

[IEC 60695-4, definition 2.120]
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3.1.8

fire scenario

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

[ISO/IEC 13943, definition 58]

3.1.9

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 2.59]

3.1.10
heat flux
amount of thermal energy emitted, transmitted or received per unit area and unit time

NOTE It is expressed in watts per square metre.

[ISO/IEC 13943, definition 85]

3.1.11

ignition

initiation of combustion

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

[ISO/IEC 13943, definition 96]

3.1.12
large scale test
a test, the size of which exceeds that of a typical laboratory bench test

[IEC 60695-4, definition 2.122]

3.1.13
mass optical density of smoke

optical density multiplied by a factor, V/(L x Am), where V is the volume of the test chamber,
Am is the mass loss of the test specimen and L is the light path length

[IEC 60695-4, definition 2.133]

3.1.14

opacity (of smoke)

the ratio (//T) of incident luminous flux (/) to transmitted luminous flux (7) through smoke,
under specified test conditions

[IEC 60695-4, definition 2.89]

3.1.15

optical density (of smoke) [Ig(//T)]
common logarithm of the opacity of smoke (see also specific optical density)

[IEC 60695-4, definition 2.90]

3.1.16
realscale test
a test which simulates an end-use situation in both size and surroundings

[IEC 60695-4, definition 2.123]
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3.1.17
small scale test
a test which may be made on a typical laboratory bench

[IEC 60695-4, definition 2.124]

3.1.18

smoke

a visible suspension of solid and/or liquid particles in gases resulting from combustion or
pyrolysis

[IEC 60695-4, definition 2.101]

3.1.19
smoke obscuration
the reduction in visibility due to smoke

[IEC 60695-4, definition 2.102]

3.1.20

smoke production rate

extinction area of smoke produced, per unit time, by the combustion of a material under
specified test conditions

3.1.21
smoke release rate
see "smoke production rate"

3.1.22
specific extinction area of smoke
extinction area of smoke divided by the mass loss of the test specimen

[IEC 60695-4, definition 2.137]

3.1.23

specific optical density (of smoke)

optical density multiplied by a geometric factor V/AL, where V is the volume of the test
chamber, A4 is the exposed surface area of the test specimen and L is the light path length

NOTE The use of the term ‘specific’ does not, in this case, denote 'per unit mass’ but rather denotes a
dimensionless quantity associated with a particular test apparatus and exposed surface area of the test specimen.

3.1.24

visibility

maximum distance at which an object of defined size, brightness and contrast can be seen
and recognized
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