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Foreword 

The text of document 89/716/FDIS, future edition 2 of IEC 60695-9-1, prepared by IEC TC 89, Fire 
hazard testing, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as 
EN 60695-9-1 on 2005-10-01. 

This European Standard supersedes EN 60695-9-1:1999. 

The main changes with respect to the previous edition are listed below: 

– a revised introduction; 

– the addition of a list of pertinent definitions; 

– comprehensive editorial revision throughout document; 

– new Clause 5 dealing with fire scenarios. 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 

 
 
2006-07-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 

 
2008-10-01 

EN 60695-9-1 is to be used in conjunction with IEC/TS 60695-9-2. 

Annex ZA has been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 60695-9-1:2005 was approved by CENELEC as a 
European Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

 IEC 60332-1-1 NOTE Harmonized as EN 60332-1-1:2004 (not modified). 

 IEC 60332-1-2 NOTE Harmonized as EN 60332-1-2:2004 (not modified). 

 IEC 60332-1-3 NOTE Harmonized as EN 60332-1-3:2004 (not modified). 

 IEC 61197 NOTE Harmonized as EN 61197:1994 (not modified). 

 ISO 2719 NOTE Harmonized as EN ISO 2719:2002 (not modified). 

__________ 
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Annex ZA  
(normative) 

 
Normative references to international publications  

with their corresponding European publications 

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. 

NOTE Where an international publication has been modified by common modifications, indicated by (mod), the relevant 
EN/HD applies. 

Publication Year Title EN/HD Year 

IEC 60695-4 2005 Fire hazard testing 
Part 4: Terminology concerning fire tests 
for electrotechnical products 
 

- - 

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 
 

- - 

ISO 13943 2000 Fire safety - Vocabulary 
 

EN ISO 13943 2000 

ISO 2592 2000 Determination of flash and fire points - 
Cleveland open cup method 
 

EN ISO 2592 2001 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
FIRE HAZARD TESTING – 

 
Part 9-1: Surface spread of flame –  

General guidance 
 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International Standard IEC 60695-9-1 has been prepared by IEC technical committee 89: Fire 
hazard testing. 

This second edition of IEC 60695-9-1 cancels and replaces the first edition of IEC 60695-9-1 
published in 1998, and constitutes a technical revision. 

The main changes with respect to the previous edition are listed below: 

− a revised introduction; 
− the addition of a list of pertinent definitions; 
− comprehensive editorial revision throughout document; 
− new Clause 5 dealing with fire scenarios. 
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It has the status of a basic safety publication in accordance with IEC Guide 104. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

89/716/FDIS 89/726/RVD 

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.  

IEC 60695-9-1 is to be used in conjunction with IEC 60695-9-2. 

The IEC 60695-9 series, under the general title Fire hazard testing, consists of the following 
parts: 

Part 9-1:Surface spread of flame – General guidance 
Part 9-2: Surface spread of flame – Summary and relevance of test methods 

The committee has decided that the contents of this publication will remain unchanged until the 
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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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 toxic effluent, corrosive effluent and smoke (non-thermal 
hazard). Fire hazard increases with the burning area leading in some cases to flash-over and a 
fully developed fire. This is a typical fire scenario in buildings. 

The surface spread of flame beyond the area of ignition occurs as a result of the creation of a 
pyrolysis front on the surface of the material, ahead of the flame front, arising from the heating 
by the flame and external heat sources. The pyrolysis front is the boundary between pyrolysed 
material and unpyrolysed material on the surface of the material. Combustible vapours are 
generated within the region of pyrolysed material which mix with air and ignite, creating the 
flame front. 

The surface spread of flame rate is the distance travelled by the flame front divided by the time 
required to travel that distance. The surface spread of flame rate depends on the heat supplied 
externally and/or by the flame of the burning material ahead of the burning zone and on the 
ease of ignition. The ease of ignition is a function of the minimum ignition temperature, 
thickness, density, specific heat, and thermal conductivity of the material. The heat supplied by 
the flame depends on the heat release rate, specimen orientation, air flow rate and air flow 
direction relative to the surface spread of flame direction. In general, materials show one of the 
following types of surface spread of flame behaviour: 

a)  non-propagation: there is no flame propagation beyond the area of ignition; 
b)  decelerating propagation: flame propagation stops before reaching the end of the surface of 

the material; and 
c)  propagation: flame propagates beyond the area of ignition and eventually affects the entire 

surface of the material. 

Properties of the materials that are used to describe the surface spread of flame behaviour are 
associated with surface preheating and pyrolysis, generation of vapours, mixing of the vapours 
with air, ignition, combustion of the mixture and generation of heat and combustion products. 
Flame retardants and surface treatments are used to modify the surface spread of flame 
behaviour. Factors that need to be considered for the assessment of the surface spread of 
flame behaviour of materials are 

a)  the fire scenario (surface orientation, ventilation, ignition source, etc.); 
b)  measurement techniques (see 5.5); and 
c)  the use and interpretation of results obtained. 
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