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National foreword

This Part of this British Standard is identical with IEC Publication 626-2 ‘Specification for combined flexible
materials for electrical insulation. Part 2 : Methods of test’ published in 1978 by the International Electro-
technical Commission (IEC). It is published under the direction of the General Electrotechnical Engineering
Standards Committee.

Terminology and conventions. The text of the international standard has been approved as suitable for
publication, without deviation, as a British Standarq. Some terminology and certain conventions are not
identical with those used in British Standards; attention is especially drawn to the following.

Wherever page numbers are quoted in relation to this British Standard, they are IEC page numbers.

In figures 2, 4 and 5 the comma has been used as a decimal marker. In British Standards it is current practice
to use a full point on the baseline as the decimal marker.

Where, in the introduction, the words ‘standard is one of a series which’ appear they should be read as ‘Part
of the British Standard’. In the fourth sentence of the introduction, the word ‘series’ should be read as
‘British Standard’.

NOTE. Part 1 and Part 3 of this standard are in course of preparation.

In the international standard, the scope is given in Part 1. For the purposes of this British Standard, the
introduction in this Part should be understood as containing the scope of this Part.

With reference to clause 3, there is a movement within the UK paper industry towards adoption of the [SO
term ‘grammage’.

Units. In 2.1.1, and elsewhere, reference has been made to the N/cm? in measurement of pressure. As the
pascal (Pa) is now the SI unit of pressure, ‘N/cm?’ should be read as ‘10* Pa’.

Cross-references. The technical committee has reviewed the provisions of ISO 536-1976 and IEC 243 : 1967,
‘to which reference is made in clauses 3 and 9 respectively, and has decided that they are acceptable for use
in conjunction with this standard. A related British Standard for ISO 536-1976 is BS 3432 ‘Method for the
determination of the grammage (basis weight) of paper and board’. A related British Standard for

IEC 243 : 1967 is BS 2918 ‘Electric strength of solid insulating materials at power frequencies’.

Additional information. Figures 1 and 6 employ the same apparatus, and differ only in the specimen used.
Figure 1 can be understood as ‘folding of specimens for the test in clause 4’ and figure 6 as ‘folding of Documents

specimens for the test in clause 9°.
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British Standard

Combined flexible materials for
electrical insulation

Part 2. Methods of test

INTRODUCTION

This standard is one of a series which deals with combined flexible materials consisting of two or more
different insulating materials laminated together. The components of the combined materials are plastic
film and/or fibrous materials such as papers, woven or non-woven fabrics, impregnated or not impreg-
nated. This standard does not include materials based on mica paper, neither does this document deal
with combined materials in which one of the components is deliberately left in the B-stage. The series
has three parts describing:

Part 1: Definitions and general requirements.
Part 2: Methods of test.

Part 3: Specifications for individual materials.

1. General requirements on tests

Unless otherwise specified, the test specimens, after being cut, shall be conditioned for 24 h at
23 + 2 °C and 50 + 5% relative humidity. If the test is not conducted in this standard atmosphere,
the test shall be made within 5 min after removal from the standard atmosphere.

2. Thickness

2.1 Test apparatus

2.1.1 An external screw type micrometer having measuring faces of 6 mm to 8 mm diameter. The measur-
ing faces shall be flat to within 0.001 mm and parallel to within 0.003 mm. The pitch of the screw
shall be 0.5 mm and the graduations shall be 50 divisions of 0.01 mm, enabling readings to be
estimated to 0.002 mm.

The pressure exerted on the specimens shall be 10 N/cm? to 20 N/cm?. In case of dispute a dead-
weight micrometer using 10 N/cm? as in Sub-clause 2.1.2 shall be used.

2.1.2 A dead-weight dial type micrometer having two ground and lapped concentric circular surfaces
flat to within 0.001 mm and parallel to within 0.003 mm. The upper surface shall be 6 mm to 8 mm
in. diameter. The lower surface shall be larger than the upper one. The upper surface shall move
on the axis perpendicular to the surfaces. The dial shall be graduated to read directly to 0.002 mm.
The frame of the micrometer shall be of such rigidity that a force of 15 N applied to the dial housing,
out of contact with either the weight or the presser foot spindle, will produce a deflection of the
frame not greater than 0.002 mm as indicated on the micrometer dial. The pressure exerted on the
specimen shall be 10 N/cm?.
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2.1.3 The setting gauge used to check the instuments shall be accurate to within +0.001 mm of nominal
size. The indicated thickness by the instruments shall not differ by more than 0.005 mm from the

gauge block.

Note. — For materials with high compressibility and special structure, other values for the area and the pressure of
the measuring faces may be specified.

2.2 Test specimens

In the ““as received’’ condition.

2.2.1 Full width and sheet material

Full width material delivered on rolls or sheet material cut to length. One specimen 25 mm wide
and whose length is equal to the width of the roll shall be cut across the entire width of the material.

2.2.2 Slit material (tape)

One specimen 1 m long shall be cut from the roll.

2.3 Procedure

Measure the thickness of the material, when not constrained in any way, at nine points spaced
not less than 75 mm apart along the length of the test specimens. All joins (or splices) shall be excluded
from the area of the test.

2.4 Results

The values of the nine measurements are to be recorded, The central value is the thickness of the
material.

3. Substance (weight per unit area or grammage)

Because of the electrical engineering practice of using the word substance, this has been used
here. The substance of combined materials shall be measured in accordance with the method de-
scribed in ISO Standard 536, Determination of Paper Substance, with the following exceptions:

— Clauses 5 and 6 of ISO Standard 536 are ignored.
— The test shall be carried out on three specimens in the ““as received’’ condition.
— The mass has to be determined with an accuracy of 0.5% on specimens of not less than 100 cm?.

— The central value is taken as the result, the two others are reported.

4. Tensile strength and elongation

4.1 Test apparatus

Either a constant rate-of-loading machine or a constant rate-of-traverse machine may be used.
The machine preferably shall be power driven and graduated so that a reading of 1% of the value
required by the specification sheet is possible.
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4.2 Test specimens

Five specimens are used. The length of the test specimens shall be such that it allows a length
of 200 mm between the jaws of the testing machine. When testing full width material the width
shall be 15 mm and five test specimens shall be cut in the machine direction and five specimens
perpendicular to that direction. When testing materials containing a fabric, the test specimens
shall be cut so that no two test specimens cut in the same direction contain the same longitudinal
threads.

Slit material (tape) is tested in the as-delivered width up to a maximum of 30 mm.

4.3 Procedure for unfolded specimens

Fix a test specimen in the testing machine and apply the load in such a way that the time from
the commencement of the application of the load to the moment at which the load corresponding
to the specified minimum tensile strength is reached is 60 4 10 s; continue until one of the compo-
nents of the specimen breaks. Record the breaking force and, if required, the elongation.

If the test specimen breaks in or at the clamps of the testing machine, discard the result and make
a further test using another test specimen.

When the tensile strength of a join is to be determined, position the join approximately midway
between the clamps.

Note. — With certain materials extra precautions may be required to prevent slipping.

4.4 Procedure for folded specimens

The specimens are bent over by hand in the middle of their lengths and at right angles to the
longitudinal edges of the specimens. They are then fed through the rollers of the folding apparatus
illustrated in Figure 1, page 20, in the longitudinal direction of the specimen, the longitudinal edge
of the specimen lying against the guide. After unfolding, the specimen is tested according to Sub-
clause 4.3.

4.5 Results

Tensile strength

Take the central value of the five loads at break and calculate the tensile strength of the material
expressed in newtons per 10 mm of width.
Elongation at break

Take the central value of the five values as the elongation at break of the first component which
breaks, expressed in per cent of the specimen length between the clamps.

5. Delamination

Before being subjected to the tensile test, the specimen produced according to Sub-clause 4.4
shall be examined visually for delamination and other effects.
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