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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/TR 60695-7-2, Ed 1.0
(2002), Fire hazard testing - Part 7-2: Toxicity of fire effluent - Summary and relevance of test
methods.

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/TS 60695-7-2" should read ‘AS 60695.7.2°.
(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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Vi

INTRODUCTION

The IEC 60695-7 series provides guidance to IEC product committees on the adoption and
implementation of the recommendations of ISO TC 92, for the minimization of toxic hazard
from fires involving electrotechnical products.

Electrotechnical products, primarily as the objects of a fire, may contribute to the fire hazard
due to release of toxic effluent, which may be a significant contributing factor to the overall
fire hazard.

IEC product committees incorporating requirements for the assessment of toxic hazard in
product standards should note that toxic potency and other measurements of toxicity which
are described in this technical report should not be used directly in product specifications.
Data from toxic potency test methods should only be used as part of a toxic hazard
assessment, in conjunction with other product based reaction to fire data such as mass loss
rate.
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STANDARDS AUSTRALIA

Australian Standard

Fire hazard testing
Part 7.2: Toxicity of fire effluent—Summary and relevance of test methods

1 Scope

This technical report gives a brief summary of the test methods that are in common use in the
assessment of lethal and sublethal acute toxic potency, and other toxicity tests. It includes
special observations on their relevance to real fire scenarios and gives recommendations on
their use.

It advises which tests provide toxic potency data which is relevant to real fire scenarios, and
which are suitable for use in fire hazard assessment and fire safety engineering.

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 60695-7-1:1993, Fire hazard testing — Part 7. Guidance on the minimization of toxic
hazards due to fires involving electrotechnical products — Section 1. General

IEC/TS 60695-7-3:1998, Fire hazard testing — Part 7-3: Toxicity of fire effluent — Use and
interpretation of test results

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/IEC 13943:2000, Fire safety — Vocabulary

3 Definitions

For the purposes of this part of IEC 60695, definitions taken from ISO/IEC 13943 and
IEC 60695-7-3 apply.

3.1
burn
to undergo combustion

(ISO/IEC 13943, definition 10)
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3.2
combustible
item capable of combustion

(ISO/IEC 13943, definition 22)

3.3
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)

3.4

exposure dose

concentration of fire effluent (C) multiplied by time of exposure to the fire effluent (¢).
Generally noted as “Ct 7, it is a time-dependent quantity, since the concentration can vary with
time

(IEC 60695-7-3:1998, definition 3.3)

3.5

fire effluent

totality of gases and/or aerosols (including suspended particles) created by combustion or
pyrolysis

(ISO/IEC 13943, definition 45)

3.6
fire hazard
potential for injury and/or damage from fire

(ISO/IEC 13943, definition 48)

3.7

fire model

procedure or process intended to represent, predict or reproduce one or more phases of a
fire, or the transition between phases

(ISO/IEC 13943, definition 51)

3.8

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)

3.9
fractional effective dose (FED)
ratio of the exposure dose (Ct ) to the effective dose (ECtgq ) for the same fire effluent

NOTE When FED = 1, the defined effect (incapacitation or death) is predicted to occur.
(IEC 60695-7-3:1998, definition 3.4)

3.10
fully developed fire
state of total involvement of combustible materials in a fire

(ISO/IEC 13943, definition 80)
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3.1
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)

3.12
ignition source
source of energy that initiates combustion

(ISO/IEC 13943, definition 97)

3.13

ignition temperature (minimum)

(minimum) temperature at which combustion can be initiated under specific test conditions
NOTE 1 It is expressed in degrees Celsius.

NOTE 2 The minimum ignition temperature implies thermal stressing to infinite time.

For practical purposes, the temperature should be measured either on the material or the
ignition source, and the standard should clearly show how and when the temperature is
measured.

(ISO/IEC 13943, definition 98)

3.14
incapacitation
loss of ability to escape from a fire

(IEC 60695-7-3:1998, definition 3.5)

3.15
irritant
toxicant causing pulmonary irritancy and/or sensory irritancy

(ISO/IEC 13943, definition 107)

3.16
lethal concentration (LCs )

concentration of toxic gas or fire effluent statistically calculated from concentration-response
data to produce lethality in 50 % of test animals of a given species under specified conditions

NOTE It is expressed in grams per cubic metre.

(ISO/IEC 13943, definition 108)

3.17

lethal exposure dose (LCtg )

result of the multiplication of the concentration of toxic gas or fire effluent, with the exposure
time (concentration x time, Ct ), causing lethality of 50 % of test animals of a given species
under specified conditions

NOTE It is expressed in gram minutes per cubic metre.

(ISO/IEC 13943, definition 110)

3.18

mass loss concentration

mass of material decomposed divided by the volume into which the volatile decomposition
products are dispersed

(IEC 60695-7-3:1998, definition 3.7)
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3.19
narcotic
toxicant causing narcosis

(ISO/IEC 13943, definition 124)

3.20

thermal decomposition

process whereby the action of heat or elevated temperature on an item causes changes to the
chemical composition

NOTE This is different from thermal degradation.
(ISO/IEC 13943, definition 163)

3.21

toxic hazard

potential for injury or loss of life by exposure to toxicants with respect to their potency,
quantity, concentration and duration of exposure

(ISO/IEC 13943, definition 168)

3.22
toxic potency
measure of the amount of toxicant required to elicit a specific toxic effect

NOTE The smaller the amount required, the greater the toxic potency.

(ISO/IEC 13943, definition 169)

3.23
toxicant
substance which causes an adverse effect upon a living organism

(ISO/IEC 13943, definition 171)

3.24
toxicity
ability of a substance to produce adverse effect upon a living organism

(ISO/IEC 13943, definition 172)
4 Role of small-scale toxicity tests

4.1 General

Small-scale toxicity tests, and toxic potency tests in particular, serve a very specific purpose —
to generate data to be used as an input to toxic hazard assessments, fire hazard
assessments, or fire safety engineering calculations.

These tests are often interpreted as giving data which is a direct indication of the toxicity or
toxic hazard associated with a material or product. Such interpretations are however invalid,
contrary to the guidance given in ISO/TR 9122-1, and IEC 60695-7-1, and likely to lead to
incorrect assumptions about the contribution of a given material or product to toxic hazard.

Therefore, the data from small-scale toxicity tests shall not be used directly in products
specifications, or to imply in isolation, any level of toxic hazard.

4.2 Toxic potency

The term toxic potency is a specific technical term in fire science. It is the measure of the
amount of toxicant required to elicit a specific toxic effect. One specific toxic potency which is
commonly used is the exposure dose which causes the death of 50 % of exposed organisms.
This is known as the LCtgj.
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