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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ELECTRIC STRENGTH OF INSULATING MATERIALS –  

TEST METHODS –  
 

Part 1: Tests at power frequencies  
 

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) 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 60243-1 has been prepared by technical committee 112: 
Evaluation and qualification of electrical insulating materials and systems.  

This third edition cancels and replaces the second edition, published in 1998, and constitutes 
a technical revision.  

The significant technical change with respect to the previous edition is that the current version 
now includes an option for testing elastomeric materials.  

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

FDIS Report on voting 

112/237/FDIS 112/248/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. 
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all the parts in the IEC 60243 series, published under the general title Electric 
strength of insulating materials – Test methods, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability 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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ELECTRIC STRENGTH OF INSULATING MATERIALS –  
TEST METHODS –  

 
Part 1: Tests at power frequencies  

 
 
 

1 Scope 

This part of IEC 60243 provides test methods for the determination of short-time electric 
strength of solid insulating materials at power frequencies between 48 Hz and 62 Hz.  

This standard does not cover the testing of liquids and gases, although these are specified 
and used as impregnates or surrounding media for the solid insulating materials being tested. 

NOTE Methods for the determination of breakdown voltages along the surfaces of solid insulating materials are 
included.  

2 Normative references 

The following documents, in whole or in part, are normatively referenced in this document and 
are indispensable for its application. 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 electical 
insulating materials 

IEC 60296, Fluids for electrotechnical applications – Unused mineral insulating oils for 
transformers and switchgear  

IEC 60455-2, Specification for solventless polymerizable resinous compounds used for 
electrical insulation – Part 2: Methods of test 

IEC 60464-2, Varnishes used for electrical insulation – Part 2: Methods of test   

IEC 60684-2, Flexible insulating sleeving – Part 2: Methods of test  

IEC 60836, Specifications for unused silicone insulating liquids for electrotechnical purposes 

IEC 61099, Insulating liquids – Specifications for unused synthetic organic esters for electrical 
purposes  

ISO 293, Plastics – Compression moulding of test specimens of thermoplastic materials 

ISO 294-1, Plastics – Injection moulding of test specimens of thermoplastic materials – Part 1: 
General principles, and moulding of multipurpose and bar test specimens 

ISO 294-3, Plastics – Injection moulding of test specimens of thermoplastic materials – Part 3: 
Small plates 

ISO 295, Plastics – Compression moulding of test specimens of thermosetting materials 
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ISO 10724 (all parts), Plastics – Injection moulding of test specimens of thermosetting powder 
moulding compounds (PMCs) 

3 Terms and definitions 

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

3.1  
electric breakdown 
severe loss of the insulating properties of test specimens while exposed to electric stress, 
which causes the current in the test circuit to operate an appropriate circuit-breaker 

Note 1 to entry: Breakdown is often caused by partial discharges in the gas or liquid medium surrounding the test 
specimen and the electrodes which puncture the specimen beyond the periphery of the smaller electrode (or of 
both electrodes, if of equal diameter). 

3.2  
flashover 
loss of the insulating properties of the gas or liquid medium surrounding a test specimen and 
electrodes while exposed to electric stress, which causes the current in the test circuit to 
operate an appropriate circuit-breaker 

Note 1 to entry: The presence of carbonized channels or punctures through the specimen distinguishes tests 
where breakdown occurred, from others where flashover occurred. 

3.3  
breakdown voltage 

3.3.1  
< tests with continuously rising voltage > voltage at which a specimen suffers breakdown 
under the prescribed test conditions 

3.3.2  
< step-by-step tests > highest voltage which a specimen withstands without breakdown for the 
duration of the time at that voltage level 

3.4  
electric strength 
quotient of the breakdown voltage and the distance between the electrodes between which 
the voltage is applied under the prescribed test conditions 

Note 1 to entry: The distance between the test electrodes is determined as specified in 5.5, unless otherwise 
specified. 

4 Significance of the test 

Electric strength test results obtained in accordance with this standard are useful for detecting 
changes or deviations from normal characteristics resulting from processing variables, ageing 
conditions or other manufacturing or environmental situations. However, they are not intended for 
use in evaluating the behaviour of insulating materials in an actual application. 

Measured values of the electric strength of a material may be affected by many factors, 
including: 

a) Condition of test specimens 
1) the thickness and homogeneity of the specimen and the presence of mechanical strain; 
2) previous conditioning of the specimens, in particular drying and impregnation 

procedures; 
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