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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about Standards can be found by visiting the Standards Web 
Shop at www.standards.com.au and looking up the relevant Standard in the on-line 
catalogue. 

Alternatively, the printed Catalogue provides information current at 1 January each 
year, and the monthly magazine, The Global Standard, has a full listing of revisions 
and amendments published each month. 

Australian StandardsTM and other products and services developed by Standards 
Australia are published and distributed under contract by SAI Global, which 
operates the Standards Web Shop. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Contact us via email at mail@standards.org.au, or write to the Chief 
Executive, Standards Australia, GPO Box 476, Sydney, NSW 2001. 

 

This Standard was issued in draft form for comment as DR 06179.
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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/TS 60695-5-2, Ed 2.0 

(2002), Fire hazard testing - Part 5.2: Corrosion damage effects 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 60695-5-2’ should read ‘AS 60695.5.2’. 

(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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INTRODUCTION 

The risk of fire should be considered in any electrical circuit. With regard to this risk, the 
circuit and equipment design, the selection of components and the choice of materials should 
contribute towards reducing the likelihood of fire even in the event of foreseeable abnormal 
use, malfunction or failure. The practical aim should be to prevent ignition caused by electrical 
malfunction but, if ignition and fire occur, to control the fire preferably within the bounds of the 
enclosure of the electrotechnical product. 

All fire effluent is corrosive to some degree and the level of potential to corrode depends on 
the nature of the fire, the combination of combustible materials involved in the fire, the nature 
of the substrate under attack, and the temperature and relative humidity of the environment in 
which the corrosion is taking place. There is no evidence that fire effluent from 
electrotechnical products offers greater risk of corrosion damage than the fire effluent 
from other products such as furnishings, building materials, etc. 

The performance of electrical and electronic components can be adversely affected by 
corrosion damage when subjected to fire effluent. A wide variety of combinations of small 
quantities of effluent gases, smoke particles, moisture and temperature may provide 
conditions for electrical component or system failures from breakage, overheating or shorting. 

Evaluation of potential corrosion damage is particularly important for high value and safety-
related electrotechnical products and installations. 

Technical committees responsible for the products will choose the test(s) and specify the level 
of severity. 

The study of corrosion damage requires an interdisciplinary approach involving chemistry, 
electricity, physics, mechanical engineering, metallurgy and electrochemistry. In the 
preparation of this part of IEC 60695, all of the above have been considered. 

IEC 60695-5-2 provides a summary of test methods including relevance and usefulness. 

IEC 60695-5-1 defines the scope of the guidance and indicates the field of application. 

IEC 60695-5-3 gives details of a small-scale test method for the measurement of leakage 
current and metal loss caused by fire effluent. 
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1

STANDARDS AUSTRALIA 

 

Australian Standard 

Fire hazard testing 
Part 5.2: Corrosion damage effects of fire effluent—Summary and 

relevance of test methods 

 

1 Scope 

This part of IEC 60695 gives a summary of the test methods that are used in the assessment 
of the corrosivity of fire effluent. It presents a brief summary of test methods in common use, 
either as international standards or national or industry standards. It includes special 
observations on their relevance, for electrotechnical products and their materials, to real fire 
scenarios and gives recommendations on their use. 

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 60695-4:1993, Fire hazard testing – Part 4: Terminology concerning fire tests 

IEC 60695-5-1:2002, Fire hazard testing – Part 5-1: Corrosion damage effects of fire effluent 
– General guidance  

IEC/TS 60695-5-3, Fire hazard testing – Part 5-3: Corrosion damage effects of fire effluent – 
Leakage current and metal loss test method1 

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

ISO/IEC 13943:2000, Fire safety – Vocabulary 

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

3 Terms and definitions 

For the purposes of this part of IEC 60695, the definitions given in ISO/IEC 13943 and 
IEC 60695-4, as well as the following definitions, apply. 

3.1 
corrosion damage 
physical and/or chemical damage or impaired function caused by chemical action 

[ISO/IEC 13943, definition 25] 

                                                      
1  To be published. A
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3.2 
corrosion target 
sensor used to determine the degree of corrosion damage, under specified test conditions 

NOTE This sensor may be a product, a component, or a reference material used to simulate them. 

[ISO/IEC 13943, definition 26] 

3.3 
critical relative humidity 
level of relative humidity that causes leakage current to exceed a value defined in the product 
specification 

3.4 
fire effluent 
totality of gases and/or aerosols (including suspended particles) created by combustion or 
pyrolysis 

[ISO/IEC 13943, definition 45] 

3.5 
fire effluent decay characteristics 
physical and/or chemical changes in fire effluent due to time and transport 

[IEC 60695-4, definition 2.34] 

3.6 
fire effluent transport 
movement of fire effluent away from the location of the fire 

[IEC 60695-4, definition 2.35] 

3.7 
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] 

3.8 
ignition source 
source of energy that initiates combustion 

[ISO/IEC 13943, definition 97] 

3.9 
leakage current 
electrical current flowing in an undesired circuit 

3.10 
smoke 
visible part of fire effluent 

[ISO/IEC 13943, definition 150] 

4 Classification of test methods 

4.1 Introduction 

Test methods can be classified according to three criteria: 

a) the nature of the test specimen which is burned; 
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b) the fire model used in the test; 

c) the nature of the measurement of corrosivity. 

4.2 Test specimen 

4.2.1 Product testing 

The test specimen is a manufactured product. Examples include: a printed circuit board, 
a switchboard, a computer or a cable. 

4.2.2 Simulated product testing 

The test specimen is a representative portion of a product. 

4.2.3 Material or composite sample testing 

The test specimen is a basic material (solid or liquid), or composite of materials. 

4.3 Fire model 

The amount, the rate of production and the corrosive nature of fire effluent released from a 
given material or product is not an inherent property of that material or product, but is critically 
dependent on the conditions under which that material or product is burnt. The chemical 
nature of the test specimen, the decomposition temperature and the amount of ventilation are 
the main variables which affect the composition of fire effluent. 

It is critical to show that the test conditions defined in a standardized test method (the fire 
model) are relevant to, and replicate, the desired stage of a real fire. ISO has published a 
general classification of fire stages in ISO/TR 9122-1, shown in Table 1. The important factors 
affecting effluent production are oxygen concentration and irradiance/temperature. 

4.4 The nature of the corrosivity measurement 

4.4.1 Product testing 

In these cases the corrosion target is a manufactured product. 

Examples include: printed wiring boards, switchboards, washing machines and computers. 

The corrosion damage effects of fire effluent on the product can be assessed by degradation 
of function as determined by inspection or measurement. 

4.4.2 Simulated product testing 

In these cases the corrosion target is a printed circuit or a thin metal film which simulates 
a product. 

The corrosion damage effects of fire effluent on the target can be assessed by changes in 
appearance, mass or measurements of mechanical, physical or electrical characteristics. 

4.4.3 Indirect assessment 

An indirect method of assessment is one that uses no corrosion target but measures a 
characteristic of the gases and vapours evolved. For example, the amount of halogen acid 
produced, or the pH and/or the conductivity of a solution in which the gases and vapours 
evolved by combustion have been dissolved. 
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Table 1 – General classification of fire stages in accordance with ISO/TR 9122-1 

Fire 
Oxygen* 

% 
CO2/CO 
ratio** 

Temperature* 
o
C 

Irradiance*** 
kW/m

2
 

Stage 1 Non-flaming decomposition  

 a) Smouldering (self-
sustaining) 

21 Not 
applicable 

<100 Not applicable 

 b) Non-flaming (oxidative) 5 to 21 Not 
applicable 

<500 <25 

 c) Non-flaming (pyrolytic) <5 Not 
applicable 

<1 000 Not applicable 

Stage 2  Developing fire (flaming) 10 to 15 100 to 200 400 to 600 20 to 40 

Stage 3 Fully developed fire (flaming)  

 a) Relatively low ventilation 1 to 5 <10 600 to 900 40 to 70 

 b) Relatively high ventilation 5 to 10 <100 600 to 1 200 50 to 150 

*    General environmental condition (average) within compartment. 

**   Mean value in fire plume near to fire. 

*** 
 
Incident irradiance on to sample (average) 

5 Published test methods 

5.1 Introduction 

The test methods reviewed in this clause were selected on the basis that they are published 
international, national or industry standards, and are in common usage in the electrotechnical 
field. It is not intended to review all possible test methods. 

NOTE These summaries are intended as a brief outline of the test methods and should not be used in place of full 
published standards. 

5.2 Tests for the determination of halogen acid in combustion gases 

5.2.1 Standards 

An international standard, IEC 60754-1 [1] 2, and a European standard, EN 50267-2-1 [2], are 
based on the method described below. 

5.2.2 Purpose and principle 

The standards specify the procedure for the determination of the amount of halogen acid gas, 
other than hydrofluoric acid, evolved during the combustion of compounds based on 
halogenated polymers, and compounds containing halogenated additives, taken from cable 
constructions. 

For reasons of accuracy, the method is not recommended for use where the amount of 
halogen acid evolved is less than 5 mg/g of the test specimen. 

5.2.3 Test specimen 

The test specimen consists of 500 mg to 1 000 mg of the material to be tested, cut into 
small pieces. 

                                                      
2 Figures in square brackets refer to the bibliography. A
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