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National foreword _

This British Standard is identical with IEC Publication 216-2 ‘Guide for the determination of thermal endurance properties
of electrical insulating materials’ Part 2 ‘List of materials and available tests’ published in 1974 by the International
Electrotechnical Commission (IEC). It is published under the direction of the General Electrotechnical Engineering
Standards Committee.

For the purposes of this Part of this British Standard the scope is given in clause 1 ‘Introduction’.

Other Parts of this standard are as follows.

Part 1 General procedures for the determination of thermal endurance properties, temperature indices and thermal

endurance profiles

Part 3 Examples and application of statistical methods to the determination of thermal endurance (Under study by

IEC technical committee) :

Part 4 Instructions for calculating the thermal endurance profile (Under study by IEC technical committee)

Part 5 Examples of thermal endurance test methods for specifications (Under study by IEC technical committee)
Terminology and conventions. The text of the international standard has been approved as suitable for publication,
without deviation, as a British Standard. Some terminology and certain conventions are not identical with those used in
British Standards; attention is especially drawn to the following.

Where, in the introduction, the word ‘publication’ appears, referring to this standard, it should be interpreted as ‘British
Standard’.
Where page numbers are quoted in connection with tables in this standard, they are IEC page numbers.

Cross-references

International standard* Corresponding British Standard
IEC 243 : 1967 BS 2918 : 1957 Electric strength of solid insulating materials at power frequencies
(Related)

IEC 394 : Part 2 : 1972 BS 5689 Varnished fabrics for electrical purposes
Part 2 : 1978 Methods of test
(Identical)
ISO/R 37-1968 BS 903 Methods of testing vulcanized rubber
Part A2 : 1971 Determination of tensile stress-strain properties
(Technically equivalent)
ISO/R 48-1968 BS 903 Methods of testing vulcanized rubber
Part A26 : 1969 Determination of hardness
(Technically equivalent)

At present there are no corresponding British Standards for the following international standards referred to in the text :
IEC 172 : 1966, IEC 290 : 1969, IEC 370 : 1971, 1EC 450 : 1974, IEC 454 : Pait 2 : 1974,1S0 178-1972.

All the cross-references to international standards appear in table II which states that the materials and tests ‘may be
appropriate’ for the determination of thermal endurance properties. In view of this, and the fact that the standard is a
guide, the lack of a corresponding British Standard does not affect the validity of this British Standard.

NOTE. ISO/R 37 has been superseded by ISO 37-1977, ISO/R 48 has been superseded by ISO 48-1975 and ISO/R 178 has been
superseded by ISO 178-1972.

Additional information. Although related in many respects to IEC Publication 454-2, BS 3924 : 1978 ‘Pressure-sensitive
adhesive tapes for electrical insulating purposes’ does not contain thermal endurance requirements. These are felt in the
United Kingdom to be incapable of being realistically specified and determined at the present time.

Encyclopedia of Electrical Insulating Materials’, referred to in page 1, is obtainable from
BSI Sales Department, 195, Pentonville Road, London N.1.
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5y
‘ British Standard Guide for the

Determination of thermal endurance properties
of electrical insulating materials

Part 2. List of materials and available tests

1. Introduction

The revision of the first edition of IEC Publication 216, Guide for the Preparation of Test Procedures for
Evaluating the Thermal Endurance of Electrical Insulating Materials, is composed of three parts:

Part 1: General procedures for the determination of thermal endurance properties, temperature indices and thermal
endurance profiles,

Part 2: List of materials and available tests.

Part 3: Examples and application of statistical methods to the determination of thermal endurance. (Under
‘ consideration.)

This Part 2 gives a list of test methods suitable for the determination of thermal endurance properties, thermal
endurance profiles and temperature indices of electrical insulating materials and simple combinations thereof in
accordance with Part 1 of this publication.

2. Object

For a specific material, several thermal endurance profiles and temperature indices may be specified according to
the property considered and the end point chosen.

It is therefore important that standardized tests of several properties of a given materijal or type of material are
available. This permits comparison of the ageing properties of materials of different origin and of similar materijals of

the same type. It allows the user to select the most promising materials which may be suitable for further evaluation
in an insulation system.

Table I lists different types of materials classified according to their physical form in accordance with the Ency-
clopedia of Electrical Insulating Materials ” P and indicates which of the tests given in Table II may be used to
determine thermal endurance profiles and temperature indices of specific materials. In some cases, the test methods

o~ have been developed especially for this purpose. In other cases, a method for measuring the property has been
Q selected with the object of measuring changes in the property considered. The test methods have been selected
from IEC and ISO recommendations so far available. It is recognized that for particular materials or for special
applications, other tests may be available which give additional or better information than those listed. When

deviations from the test procedures specified or different test procedures are used, it is important that all relevant

information concerning the method and the purpose of the test be given in the relevant material specification or in
the test report.

Where a specification exists for a particular material, the requirements of that specification shall be followed,

For the purpose of determining thermal endurance properties, an end-point criterion must be chosen. In Table 11,
recommended end-point criteria are listed for each test. If another end-point criterion is used or no end point is
specified, the actual end-point criterion must be reported.

The end-point criterion should always be prescribed in the relevant material specification when not given in the
test method. In test reports, all data used for the determination of the end point should be reported, so that the
statistical significance of the thermal endurance profile and temperature index may be evaluated.

‘ 3. Procedure for the use of Tables I and II

Identify the group of materials in Table I which includes that for which thermal endurance tests are required.

Note the tests applicable to this group and then select from Table 11 that test or thoss testDﬂ@ W&Sor
the intended application of the material. .

ﬁ 1 [IEC page 7]
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List of materials and tests which may be appropriate for the determination of thermal endurance properties
TABLE 1
List of materials
Type of material Available tests (see Table II)
Insulation Formable soft masses 1)
without definite form Powders, flakes, fibres
Solid filiform insulation Threads and twines Tensile strength 2.1.1
- Impregnated threads and twines Elongation 2.2.1
Inorganic sheet insulation 1
(micas)
Films and sheets Loss of mass 3.1.1
Tensile strength 2.1.2
Elongation 222
Breakdown voltage 1.11
Papers, cardboards Tensile strength 2.1.3
and similar products Tearing strength 2.3.1
Bursting strength 24.1
Viscometric degree
Solid insulation-sheet form of polymerization 3.2.1
Solid insulation
of all forms Fabrics and similar products 1)
not undergoing
a transformation
during Papers and cloths, Tensile strength 2.1.2
its application impregnated or coated Tearing strength 232
Breakdown voltage 1.1.1
Laminated sheet insulation Tensile strength 2.1.39
(slot insulation, etc.) Tearing strength 2.3.1%
Breakdown voltage 1.1.1
Inorganic insulation 1
(ceramics, glasses, quartz, etc.)
Thermosetting moulded insulation Loss of mass 3.1.2
Flexural strength 2.5.1
Breakdown voliage 1.1.2
Solid insulation Thermoplastic moulded insulation Loss of mass 3.1.39
non-laminated bodies Breakdown voltage 1.1.29
Elastomers Tensile strength 2.14
(vulcanized rubber, etc.) Elongation 2.2.3
Hardness 2.6.1
Breakdown voltage 1.1.3
Otﬁer non-laminated D
insulating materials
Solid insulation- Laminates Loss of mass 3.1.2
laminated bodies Flexural strength 2.5.1
Breakdown voltage 1.1.4
For notes, see page 13.
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