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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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
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IEC 60684-2 has been prepared by IEC technical committee 15: Solid electrical insulating 
materials. It is an International Standard. 

This fourth edition cancels and replaces the third edition published in 2011. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) major update of normative references; 
b) revision of Clause 5, with amendment of methods for measurements of bore and wall 

thickness; 
c) revision of Clause 11, to clarify that the longitudinal change test is done on expanded 

sleeving;  
d) revision of Clause 28, additional method D for flame propagation testing; 
e) revision of Clause 56, additional method for preparation of samples for adhesive peel test; 
f) addition of Clause 63, abrasion test method; 
g) addition of Clause 64, volume resistivity for semi-conducting materials; 
h) addition of Clause 65, outgassing; 
i) addition of Clause 66, resistance to weathering. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

15/1046/FDIS 15/1058/RVD 

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

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all the parts in the IEC 60684 series, under the general title Flexible insulating sleeving, 
can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 
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INTRODUCTION 

This International Standard is one of a series which deals with flexible insulating sleeving. The 
series consists of three parts: 

IEC 60684-1: Definitions and general requirements 
IEC 60684-2: Methods of test 
IEC 60684-3: Specifications for individual types of sleeving 
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FLEXIBLE INSULATING SLEEVING –  
 

Part 2: Methods of test 
 
 
 

1 General 

1 Scope 

This part of IEC 60684 gives methods of test for flexible insulating sleeving, including heat-
shrinkable sleeving, intended primarily for insulating electrical conductors and connections of 
electrical apparatus, although they may can be used for other purposes. 

The tests specified are designed to control the quality of the sleeving but it is recognized that 
they do not completely establish the suitability of sleeving for impregnation or encapsulation 
processes or for other specialized applications. Where necessary, the test methods in this 
document will need to be supplemented by appropriate impregnation or compatibility tests to 
suit the individual circumstances. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 60068-2-20:2008, Environmental testing – Part 2-20: Tests – Test T: Test methods for 
solderability and resistance to soldering heat of devices with leads 

IEC 60093:1980, Methods of test for volume resistivity and surface resistivity of solid electrical 
insulating materials 

IEC 60212:2010, Standard conditions for use prior to and during the testing of solid electrical 
insulating materials 

IEC 60216 (all parts), Electrical insulating materials – Thermal endurance properties 

IEC 60216-4-1:2006, Electrical insulating materials – Thermal endurance properties – Part 4-1: 
Ageing ovens – Single-chamber ovens 

IEC 60216-4-2:2000, Electrical insulating materials – Thermal endurance properties – Part 4-2: 
Ageing ovens – Precision ovens for use up to 300 °C 

IEC 60243-1:1998, Electrical strength of insulating materials – Test methods – Part 1: Tests at 
power frequencies 

IEC 60250:1969, Recommended methods for the determination of the permittivity and dielectric 
dissipation factor of electrical insulating materials at power, audio and radio frequencies 
including metre wavelengths 
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IEC 60426:2007, Electrical insulating materials – Determination of electrolytic corrosion caused 
by insulating materials – Test methods 

IEC 60587:2007, Electrical insulating materials used under severe ambient conditions – Test 
methods for evaluating resistance to tracking and erosion 

IEC 60589:1977, Methods of test for the determination of ionic impurities in electrical insulating 
materials by extraction with liquids 

IEC 60684-3 (all parts), Flexible insulating sleeving – Part 3: Specifications for individual types 
of sleeving 

IEC 60695-6-1, Fire hazard testing – Part 6-1: Smoke obscuration – General Guidance 

IEC 60695-6-30:1996, Fire hazard testing – Part 6: Guidance and test methods on the 
assessment of obscuration hazards 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 TS 60695-11-21, Fire hazard testing – Part 11-21: Test flames – 500 W vertical flame test 
method for tubular polymeric materials 

IEC 60754-1:1994, Test on gases evolved during combustion of materials from cables – Part 1: 
Determination of the amount of halogen acid gas content 

IEC 60754-2:1991, Test on gases evolved during combustion of electric materials from cables 
– Part 2: Determination of degree of acidity of gases evolved during the combustion of materials 
taken from electric cables by measuring pH and conductivity (by pH measurement) and 
conductivity  
Amendment 1 (1997) 

IEC 62631-2-1, Dielectric and resistive properties of solid insulating materials – Part 2-1: 
Relative permittivity and dissipation factor – Technical Frequencies (0,1 Hz – 10 MHz) – AC 
Methods 

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials – Part 3-1: 
Determination of resistive properties (DC methods) – Volume resistance and volume resistivity 
– General method 

ISO 5-1:2009, Photography and graphic technology – Density measurements – Part 1: 
Geometry and functional notation 

ISO 5-2:2009, Photography and graphic technology – Density measurements – Part 2: 
Geometric conditions for transmittance density 

ISO 5-3:2009, Photography and graphic technology – Density measurements – Part 3: Spectral 
conditions 

ISO 5-4:2009, Photography and graphic technology – Density measurements – Part 4: 
Geometric conditions for reflection density 

ISO 37:2005, Rubber, vulcanized or thermoplastic – determination of tensile stress-strain 
properties 

ISO 62:2008, Plastics – Determination of water absorption 

https://protect.checkpoint.com/v2/___https:/webstore.iec.ch/publication/34510___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OmNkNmI6MzkxN2I5OWE3MDczYzM3NTc0MmU4ODllMTUwMTc1YzIyYjA1ZTA3N2E2MmI4MmY4Yzk4NjIxOTY2NWY3NGUyZDpwOlQ6Tg
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ISO 105-A02, Textiles – Tests for colour fastness – Part A02: Grey scale for assessing change 
in colour 

ISO 105-B01, Textiles – Tests for colour fastness – Part B01: Colour fastness to light: Daylight 

ISO 182-1:1990, Plastics – Determination of the tendency of compounds and products based 
on vinyl chloride homopolymers and copolymers to evolve hydrogen chloride and any other 
acidic products at elevated temperatures – Part 1: Congo red method 

ISO 182-2:1990, Plastics – Determination of the tendency of compounds and products based 
on vinyl chloride homopolymers and copolymers to evolve hydrogen chloride and any other 
acidic products at elevated temperatures – Part 2: pH method 

ISO 974:2000, Plastics – Determination of the brittleness temperature by impact 

ISO 1431-1:2004, Rubber, vulcanized or thermoplastic – Resistance to ozone cracking –  
Part 1: Static and dynamic strain testing 

ISO 13943: 2008, Fire safety – Vocabulary 

ISO 4589-2:1996, Plastics – Determination of burning behaviour by oxygen index – Part 2: 
Ambient-temperature test 

ISO 4589-3:1996, Plastics – Determination of burning behaviour by oxygen index – Part 3: 
Elevated-temperature test 

ISO 4892-3, Plastics – Methods of exposure to laboratory light sources – Part 3: Fluorescent 
UV lamps 

ASTM E595 15-2021, Standard Test Method for Total Mass Loss and Collected Volatile 
Condensable Materials from Outgassing in a Vacuum Environment 

3 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
smoke index 
numerical summation of the rates of change in specific optical density of smoke produced from 
the start of the test to 70 %, 40 %, 10 % and to the minimum light transmittance values as 
applicable 

3.2  
toxicity index 
numerical summation of the toxicity factors of selected gases produced by complete combustion 
of the material in air under the conditions specified 

https://www.electropedia.org/
https://www.iso.org/obp
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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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 60684-2 has been prepared by IEC technical committee 15: Solid electrical insulating 
materials. It is an International Standard. 

This fourth edition cancels and replaces the third edition published in 2011. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) major update of normative references; 
b) revision of Clause 5, with amendment of methods for measurements of bore and wall 

thickness; 
c) revision of Clause 11, to clarify that the longitudinal change test is done on expanded 

sleeving;  
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d) revision of Clause 28, additional method D for flame propagation testing; 
e) revision of Clause 56, additional method for preparation of samples for adhesive peel test; 
f) addition of Clause 63, abrasion test method; 
g) addition of Clause 64, volume resistivity for semi-conducting materials; 
h) addition of Clause 65, outgassing; 
i) addition of Clause 66, resistance to weathering. 

The text of this International Standard is based on the following documents: 

Draft Report on voting 

15/1046/FDIS 15/1058/RVD 

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

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all the parts in the IEC 60684 series, under the general title Flexible insulating sleeving, 
can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, or 

• revised. 

 

  

https://protect.checkpoint.com/v2/___https:/www.iec.ch/members_experts/refdocs___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OjMxNGY6MzNhYjQ1MWRhOTA2ZTRiNTdmMWY2MjNiZWI3NjE3YWZjYWJjNmM4OWYyYTJiOGJmM2IyZjhkMmI4OWRiZTczYjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.iec.ch/publications___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OmIyNmM6ZTlmOWYwOTZjYjU0NmRkZWExNDE3ODYxN2VmMzRkNTk1NGZhMzIzMWFmZmQ3OWQ4MjcyOWQwZjIyM2Y2Y2VjYzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/webstore.iec.ch/?ref=menu___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OjllNjE6NTk2MDBjMzZkZDBlNjZmOWMwM2Q2OGE5OWU0YzZhMWUxZWZjZmYyNTllMzczYTdiMjUxYTVlMjBlMmRmOGRmNTpwOlQ6Tg
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INTRODUCTION 

This International Standard is one of a series which deals with flexible insulating sleeving. The 
series consists of three parts: 

IEC 60684-1: Definitions and general requirements 
IEC 60684-2: Methods of test 
IEC 60684-3: Specifications for individual types of sleeving 
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FLEXIBLE INSULATING SLEEVING –  
 

Part 2: Methods of test 
 
 
 

1 Scope 

This part of IEC 60684 gives methods of test for flexible insulating sleeving, including heat-
shrinkable sleeving, intended primarily for insulating electrical conductors and connections of 
electrical apparatus, although they can be used for other purposes. 

The tests specified are designed to control the quality of the sleeving but it is recognized that 
they do not completely establish the suitability of sleeving for impregnation or encapsulation 
processes or for other specialized applications. Where necessary, the test methods in this 
document will be supplemented by appropriate impregnation or compatibility tests to suit the 
individual circumstances. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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 60212, Standard conditions for use prior to and during the testing of solid electrical 
insulating materials 

IEC 60216 (all parts), Electrical insulating materials – Thermal endurance properties 

IEC 60216-4-1, Electrical insulating materials – Thermal endurance properties – Part 4-1: 
Ageing ovens – Single-chamber ovens 

IEC 60216-4-2, Electrical insulating materials – Thermal endurance properties – Part 4-2: 
Ageing ovens – Precision ovens for use up to 300 °C 

IEC 60243-1, Electrical strength of insulating materials – Test methods – Part 1: Tests at power 
frequencies 

IEC 60426, Electrical insulating materials – Determination of electrolytic corrosion caused by 
insulating materials – Test methods 

IEC 60587, Electrical insulating materials used under severe ambient conditions – Test 
methods for evaluating resistance to tracking and erosion 

IEC 60589, Methods of test for the determination of ionic impurities in electrical insulating 
materials by extraction with liquids 

IEC 60684-3 (all parts), Flexible insulating sleeving – Part 3: Specifications for individual types 
of sleeving 

IEC 60695-6-1, Fire hazard testing – Part 6-1: Smoke obscuration – General Guidance 
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IEC TS 60695-11-21, Fire hazard testing – Part 11-21: Test flames – 500 W vertical flame test 
method for tubular polymeric materials 

IEC 60754-1, Test on gases evolved during combustion of materials from cables – Part 1: 
Determination of the amount of halogen acid gas content 

IEC 60754-2, Test on gases evolved during combustion of materials from cables – Part 2: 
Determination of acidity (by pH measurement) and conductivity 

IEC 62631-2-1, Dielectric and resistive properties of solid insulating materials – Part 2-1: 
Relative permittivity and dissipation factor – Technical Frequencies (0,1 Hz – 10 MHz) – AC 
Methods 

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials – Part 3-1: 
Determination of resistive properties (DC methods) – Volume resistance and volume resistivity 
– General method 

ISO 5-1, Photography and graphic technology – Density measurements – Part 1: Geometry and 
functional notation 

ISO 5-2, Photography and graphic technology – Density measurements – Part 2: Geometric 
conditions for transmittance density 

ISO 5-3, Photography and graphic technology – Density measurements – Part 3: Spectral 
conditions 

ISO 5-4, Photography and graphic technology – Density measurements – Part 4: Geometric 
conditions for reflection density 

ISO 37, Rubber, vulcanized or thermoplastic – determination of tensile stress-strain properties 

ISO 62, Plastics – Determination of water absorption 

ISO 105-A02, Textiles – Tests for colour fastness – Part A02: Grey scale for assessing change 
in colour 

ISO 105-B01, Textiles – Tests for colour fastness – Part B01: Colour fastness to light: Daylight 

ISO 182-1, Plastics – Determination of the tendency of compounds and products based on vinyl 
chloride homopolymers and copolymers to evolve hydrogen chloride and any other acidic 
products at elevated temperatures – Part 1: Congo red method 

ISO 182-2, Plastics – Determination of the tendency of compounds and products based on vinyl 
chloride homopolymers and copolymers to evolve hydrogen chloride and any other acidic 
products at elevated temperatures – Part 2: pH method 

ISO 974, Plastics – Determination of the brittleness temperature by impact 

ISO 1431-1, Rubber, vulcanized or thermoplastic – Resistance to ozone cracking –  
Part 1: Static and dynamic strain testing 

ISO 13943, Fire safety – Vocabulary 

ISO 4589-2, Plastics – Determination of burning behaviour by oxygen index – Part 2: Ambient-
temperature test 

https://protect.checkpoint.com/v2/___https:/webstore.iec.ch/publication/34510___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OmNkNmI6MzkxN2I5OWE3MDczYzM3NTc0MmU4ODllMTUwMTc1YzIyYjA1ZTA3N2E2MmI4MmY4Yzk4NjIxOTY2NWY3NGUyZDpwOlQ6Tg
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ISO 4589-3, Plastics – Determination of burning behaviour by oxygen index – Part 3: Elevated-
temperature test 

ISO 4892-3, Plastics – Methods of exposure to laboratory light sources – Part 3: Fluorescent 
UV lamps 

ASTM E595 15-2021, Standard Test Method for Total Mass Loss and Collected Volatile 
Condensable Materials from Outgassing in a Vacuum Environment 

3 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
smoke index 
numerical summation of the rates of change in specific optical density of smoke produced from 
the start of the test to 70 %, 40 %, 10 % and to the minimum light transmittance values as 
applicable 

3.2  
toxicity index 
numerical summation of the toxicity factors of selected gases produced by complete combustion 
of the material in air under the conditions specified 

4 Test conditions 

4.1 Standard test conditions 

Unless otherwise specified, all tests shall be made under standard ambient conditions 
according to IEC 60212; i.e., at a temperature between 15 °C and 35 °C and at ambient relative 
humidity. 

In cases of dispute, the tests shall be carried out at a temperature of 23 °C ± 2 K and at 
(50 ± 5) % relative humidity. 

4.2 Elevated temperature test conditions 

When heating at elevated temperature is specified for a test procedure, the specimen shall be 
maintained for the prescribed period in a uniformly heated oven complying with IEC 60216-4-1. 

4.3 Low temperature test conditions 

Where a test at low temperature is specified, the specification sheets of IEC 60684-3 may 
require it to be carried out at –t °C or lower. In such cases the operator may carry out the test 
at the specified temperature or any lower temperature which is convenient. If, however, at a 
temperature below that specified the specimen fails to meet the requirements, the test shall be 
repeated at the specified temperature, subject to a tolerance of ± 3 K as specified in IEC 60212. 
If the specimen then passes, it shall be considered to have met the requirements. 

https://www.electropedia.org/
https://www.iso.org/obp
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COMMISSION ÉLECTROTECHNIQUE INTERNATIONALE 

____________ 

 
GAINES ISOLANTES SOUPLES –  

 
Partie 2: Méthodes d'essai 

 
AVANT-PROPOS 

1) La Commission Électrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée 
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de l'IEC). L'IEC a pour objet de 
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de 
l'électricité et de l'électronique. À cet effet, l'IEC – entre autres activités – publie des Normes internationales, 
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des 
Guides (ci-après dénommés "Publication(s) de l'IEC"). Leur élaboration est confiée à des comités d'études, aux 
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations 
internationales, gouvernementales et non gouvernementales, en liaison avec l'IEC, participent également aux 
travaux. L'IEC collabore étroitement avec l'Organisation Internationale de Normalisation (ISO), selon des 
conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de l'IEC concernant les questions techniques représentent, dans la mesure du 
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mesure possible, à appliquer de façon transparente les Publications de l'IEC dans leurs publications nationales 
et régionales. Toutes divergences entre toutes Publications de l'IEC et toutes publications nationales ou 
régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) L'IEC elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d'évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de l'IEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification 
indépendants. 

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à l'IEC, à ses administrateurs, employés, auxiliaires ou mandataires, 
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de l'IEC, 
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque 
nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais de justice) et les dépenses 
découlant de la publication ou de l'utilisation de cette Publication de l'IEC ou de toute autre Publication de l'IEC, 
ou au crédit qui lui est accordé.  

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication. 

9) L'IEC attire l'attention sur le fait que la mise en application du présent document peut entraîner l'utilisation d'un 
ou de plusieurs brevets. L'IEC ne prend pas position quant à la preuve, à la validité et à l'applicabilité de tout 
droit de brevet revendiqué à cet égard. À la date de publication du présent document, l'IEC n'avait pas reçu 
notification qu'un ou plusieurs brevets pouvaient être nécessaires à sa mise en application. Toutefois, il y a lieu 
d'avertir les responsables de la mise en application du présent document que des informations plus récentes 
sont susceptibles de figurer dans la base de données de brevets, disponible à l'adresse https://patents.iec.ch. 
L'IEC ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits de brevets. 

L'IEC 60684-2 a été établie par le comité d'études 15 de l'IEC: Matériaux isolants électriques 
solides. Il s'agit d'une Norme internationale. 

Cette quatrième édition annule et remplace la troisième édition parue en 2011. Cette édition 
constitue une révision technique.  
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Cette édition inclut les modifications techniques majeures suivantes par rapport à l'édition 
précédente: 

a) mise à jour majeure des références normatives; 
b) révision de l'Article 5, avec modification des méthodes de mesurage du diamètre intérieur 

et de l'épaisseur de paroi; 
c) révision de l'Article 11, pour préciser que l'essai de variation longitudinale est effectué sur 

une gaine expansée;  
d) révision de l'Article 28, méthode D supplémentaire pour les essais de propagation de la 

flamme; 
e) révision de l'Article 56, méthode supplémentaire pour la préparation des échantillons d'essai 

d'arrachement adhésif; 
f) ajout de l'Article 63, méthode d'essai d'abrasion; 
g) ajout de l'Article 64, résistivité transversale pour les matériaux semiconducteurs; 
h) ajout de l'Article 65, dégazage; 
i) ajout de l'Article 66, résistance aux intempéries. 

Le texte de cette Norme internationale est issu des documents suivants: 

Projet Rapport de vote 

15/1046/FDIS 15/1058/RVD 

 
Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant 
abouti à son approbation. 

La langue employée pour l'élaboration de cette Norme internationale est l'anglais. 

La version française de la norme n’a pas été soumise en vote. 

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé selon les 
Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles sous 
www.iec.ch/members_experts/refdocs. Les principaux types de documents développés par 
l'IEC sont décrits plus en détail sous www.iec.ch/publications. 

Une liste de toutes les parties de la série IEC 60684, publiées sous le titre général Gaines 
isolantes souples, se trouve sur le site web de l'IEC. 

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stabilité 
indiquée sur le site web de l'IEC sous webstore.iec.ch dans les données relatives au document 
recherché. À cette date, le document sera  

• reconduit, 

• supprimé, ou 

• révisé. 

 

  

https://protect.checkpoint.com/v2/___https:/www.iec.ch/members_experts/refdocs___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OjMxNGY6MzNhYjQ1MWRhOTA2ZTRiNTdmMWY2MjNiZWI3NjE3YWZjYWJjNmM4OWYyYTJiOGJmM2IyZjhkMmI4OWRiZTczYjpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/www.iec.ch/publications___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OmIyNmM6ZTlmOWYwOTZjYjU0NmRkZWExNDE3ODYxN2VmMzRkNTk1NGZhMzIzMWFmZmQ3OWQ4MjcyOWQwZjIyM2Y2Y2VjYzpwOlQ6Tg
https://protect.checkpoint.com/v2/___https:/webstore.iec.ch/?ref=menu___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OjllNjE6NTk2MDBjMzZkZDBlNjZmOWMwM2Q2OGE5OWU0YzZhMWUxZWZjZmYyNTllMzczYTdiMjUxYTVlMjBlMmRmOGRmNTpwOlQ6Tg
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INTRODUCTION 

La présente Norme Internationale fait partie d'une série qui traite des gaines isolantes souples. 
Cette série est composée de trois parties: 

IEC 60684-1: Définitions et exigences générales 
IEC 60684:2: Méthodes d'essai 
IEC 60684-3: Spécifications pour types particuliers de gaines 
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GAINES ISOLANTES SOUPLES –  
 

Partie 2: Méthodes d'essai 
 
 
 

1 Domaine d'application 

La présente partie de l'IEC 60684 donne les méthodes d'essai pour les gaines isolantes 
souples, y compris les gaines thermorétractables, initialement conçues pour isoler les 
conducteurs électriques et les connexions des appareils électriques, même si elles peuvent 
être utilisées à d'autres fins. 

Les essais spécifiés sont conçus pour contrôler la qualité des gaines, mais il reste entendu 
qu'ils ne permettent pas d'établir entièrement l'aptitude de celles-ci à l'imprégnation ou à 
l'enrobage, pas plus que leur aptitude à être utilisées pour d'autres applications spécialisées. 
S'il y a lieu, les méthodes d'essai spécifiées dans le présent document sont complétées par 
des essais appropriés d'imprégnation ou de compatibilité en fonction des cas particuliers. 

2 Références normatives 

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie 
de leur contenu, des exigences du présent document. Pour les références datées, seule 
l'édition citée s'applique. Pour les références non datées, la dernière édition du document de 
référence s'applique (y compris les éventuels amendements). 

IEC 60212, Conditions normales à observer avant et pendant les essais de matériaux isolants 
électriques solides 

IEC 60216 (toutes les parties), Matériaux isolants électriques – Propriétés d'endurance 
thermique 

IEC 60216-4-1, Electrical insulating materials – Thermal endurance properties – Part 4-1: 
Ageing ovens – Single-chamber ovens (disponible en anglais seulement) 

IEC 60216-4-2, Matériaux isolants électriques – Propriétés d'endurance thermique – Partie 4-2: 
Étuves de vieillissement – Étuves de précision pour des utilisations pouvant atteindre 300 °C 

IEC 60243-1, Rigidité diélectrique des matériaux isolants – Méthodes d'essai – Partie 1: Essais 
aux fréquences industrielles 

IEC 60426, Matériaux isolants électriques – Détermination de la corrosion électrolytique en 
présence de matériaux isolant – Méthodes d'essais 

IEC 60587, Matériaux isolants électriques utilisés dans des conditions ambiantes sévères – 
Méthodes d'essai pour évaluer la résistance au cheminement et à l'érosion 

IEC 60589, Méthodes d'essai pour la détermination des impuretés ioniques dans les matériaux 
isolants électriques par extraction par des liquides 

IEC 60684-3 (toutes les parties), Gaines isolantes souples – Partie 3: Spécifications pour types 
particuliers de gaines 

IEC 60695-6-1, Essais relatifs aux risques du feu – Partie 6-1: Obscurcissement dû à la fumée 
– Recommandations générales 
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IEC TS 60695-11-21, Essais relatifs aux risques du feu – Partie 11-21: Flammes d'essai – 
Méthodes d'essai à la flamme verticale de 500 W pour matériaux tubulaires polymères 

IEC 60754-1, Essai sur les gaz émis lors de la combustion des matériaux des câbles – Partie 1: 
Détermination de la quantité de gaz acide halogéné 

IEC 60754-2, Essai sur les gaz émis lors de la combustion des matériaux prélevés sur câbles 
– Partie 2: Détermination de la conductivité et de l'acidité (par mesure du pH) 

IEC 62631-2-1, Propriétés diélectriques et résistives des matériaux isolants solides – 
Partie 2-1: Permittivité relative et facteur de dissipation – Fréquences techniques (0,1 Hz à 
10 MHz) – Méthodes en courant alternatif 

IEC 62631-3-1, Propriétés diélectriques et résistives des matériaux isolants solides – 
Partie 3-1: Détermination des propriétés résistives (méthodes en courant continu) – Résistance 
volumique et résistivité volumique – Méthode générale 

ISO 5-1, Photographie et technologie graphique – Mesurages de la densité – Partie 1: 
Géométrie et notation fonctionnelle 

ISO 5-2, Photographie et technologie graphique – Mesurages de la densité – Partie 2: 
Conditions géométriques pour la densité de transmittance 

ISO 5-3, Photographie et technologie graphique – Mesurages de la densité – Partie 3: 
Conditions spectrales 

ISO 5-4, Photographie et technologie graphique – Mesurages de la densité – Partie 4: 
Conditions géométriques pour la densité de réflexion 

ISO 37, Caoutchouc vulcanisé ou thermoplastique – Détermination des caractéristiques de 
contrainte-déformation en traction 

ISO 62, Plastiques – Détermination de l'absorption d'eau 

ISO 105-A02, Textiles – Essais de solidité des teintures – Partie A02: Échelle de gris pour 
l'évaluation des dégradations 

ISO 105-B01, Textiles – Essais de solidité des teintures – Partie B01: Solidité des coloris à la 
lumière: Lumière du jour 

ISO 182-1, Plastiques – Détermination de la tendance des compositions à base 
d'homopolymères et copolymères du chlorure de vinyle à dégager du chlorure d'hydrogène et 
éventuellement d'autres produits acides à températures élevées – Partie 1: Méthode au rouge 
Congo 

ISO 182-2, Plastiques – Détermination de la tendance des compositions à base 
d'homopolymères et copolymères du chlorure de vinyle à dégager du chlorure d'hydrogène et 
éventuellement d'autres produits acides à températures élevées – Partie 2: Méthode au pH 

ISO 974, Plastiques – Détermination de la température de fragilité au choc 

ISO 1431-1, Caoutchouc vulcanisé ou thermoplastique – Résistance au craquelage par l'ozone 
– Partie 1: Essai sous allongement statique et dynamique 

ISO 13943, Sécurité au feu – Vocabulaire 

https://protect.checkpoint.com/v2/___https:/webstore.iec.ch/publication/34510___.YzJ1OnRoZWd1bmRjb21wYW55OmM6bzowMWJkYjkzYWU2YTBhZTA5YTQxYWUwZTcxZmZlMzc5ZDo2OmNkNmI6MzkxN2I5OWE3MDczYzM3NTc0MmU4ODllMTUwMTc1YzIyYjA1ZTA3N2E2MmI4MmY4Yzk4NjIxOTY2NWY3NGUyZDpwOlQ6Tg
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ISO 4589-2, Plastiques – Détermination du comportement au feu au moyen de l'indice 
d'oxygène – Partie 2: Essai à la température ambiante 

ISO 4589-3, Plastiques – Détermination du comportement au feu au moyen de l'indice 
d'oxygène – Partie 3: Essai à haute température 

ISO 4892-3, Plastiques – Méthodes d'exposition à des sources lumineuses de laboratoire – 
Partie 3: Lampes fluorescentes UV 

ASTM E595 15-2021, Standard Test Method for Total Mass Loss and Collected Volatile 
Condensable Materials from Outgassing in a Vacuum Environment (disponible en anglais 
seulement) 

3 Termes et définitions 

Pour les besoins du présent document, les termes et définitions suivants s'appliquent. 

L'ISO et l'IEC tiennent à jour des bases de données terminologiques destinées à être utilisées 
en normalisation, consultables aux adresses suivantes:  

• IEC Electropedia: disponible à l'adresse https://www.electropedia.org/ 

• ISO Online browsing platform: disponible à l'adresse https://www.iso.org/obp 

3.1  
indice de fumée 
addition numérique des taux de variation de densité optique des fumées produites depuis le 
début de l'essai jusqu'à 70 %, 40 %, 10 % et aux valeurs minimales de transmittance de la 
lumière, selon le cas 

3.2  
indice de toxicité 
somme arithmétique des facteurs de toxicité de certains gaz dégagés durant la combustion 
complète dans l'air du matériau, dans des conditions spécifiées 

4 Conditions d'essai 

4.1 Conditions d'essai normales 

Sauf spécification contraire, tous les essais doivent être effectués dans les conditions 
ambiantes normales, selon l'IEC 60212, c'est-à-dire à une température comprise entre 15 °C et 
35 °C et avec une humidité relative ambiante. 

En cas de désaccord, les essais doivent être réalisés à une température de 23 °C ± 2 K et avec 
une humidité relative de (50 ± 5) %. 

4.2 Conditions d'essai à température élevée 

Quand le chauffage à température élevée est spécifié pour une procédure d'essai, l'éprouvette 
doit demeurer pendant la durée indiquée dans une étuve uniformément chauffée et conforme à 
l'IEC 60216-4-1. 

https://www.electropedia.org/
https://www.iso.org/obp



