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National foreword

This British Standard, prepared under the direction of the General Electrotechnical Engineering Standards Committee,
is identical with IEC Publication 464-2 : 1974 ‘Specification for insulating varnishes containing solvent. Part 2 : Test
methods’ published by the International Electrotechnical Commission (1EC).

Other Parts of this standard are
Part 1 Definitions and general requirements
Part 3 Specifications for individual materials™

Itis the intention that this standard will ultimately replace BS 634 : 1961 ‘Air-drying insulating varnish for electrical
purposes’ and BS 2778 : 1956 ‘Organic baking impregnating varnishes for electrical purposes’. A decision on withdrawal
of these standards will be taken when Part 3 of this standard is published.

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.

Wherever the words ‘recommendation’ and ‘specification’ appear, referring to this standard they should be read as
‘British Standard’. When, as in 15.2, the words ‘specification sheet’ appear, they should be read as ‘relevant clause of
Part 3 of this standard’.

NOTE. References to page numbers relate to the |EC page numbers given in brackets at the bottom of each page.

Cross-references

International standard Corresponding British Standard

IEC 112 : 1971 BS 3781 : 1964 Method for determining the comparative tracking index of solid insulating
material
(Related)

IEC 243 : 1967 BS 2918 : 1957 Electric strength of solid insulating materials at power frequencies

(Related) (see note 1)
IEC 261-1: Part 1: 1968 BS 4665 Enamelled copper conductors temperature index 180 {modified polyester base)
Part 1 : 1971 Round wire
(Related)
ISO/R 1514-1974 * BS 3900 Methods of test for paints
Part A3 : 1970 Standard panels for paint testing
(Technically equivalent)

1SO 1515-1973 BS 3900 : Part B2 : 1970 Determination of volatile matter and non-volatile matter
(Technically equivalent)

1ISO 1520-1973 BS 3900 : Part E4 : 1976 Cupping test
(Technically equivalent)

1SO 1523-1973 BS 3900 : Part A9 : 1973 Determination of flashpoint (closed cup method)
(Technically equivalent)

1SO 2431-1972 BS 3900 : Part A6 : 1971 Determination of flow time
(Related)

At present there are no corresponding British Standards for the following international standards referred to in the text:
IEC 93 : 1958 (see note 2)

IEC 290 : 1969 (see note 2)

ISO/R 1337 — 1971 (see note 3)

NOTE 1. The required information is contained in this standard.

NOTE 2. The reference constitutes informative matter only and, since no mandatory requirements are involved, the validity of this British
Standard is not affected.

NOTE 3. The requirements are satisfied by test specimens of wire complying with the requirements of BS 4109 in Condition 0 made from
copper complying with the requirements of BS 1036.

*In course of preparation. Documents
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Units. In clause 2 and in 9.4 the centipoise (cP) is used as the unit of viscosity. This is a non-Sl unit and should be
understood as the corresponding S| unit, the millipascal second (mPas): 1 cP =1 mPas.

The unit of mass ‘gram’ is spelt as ‘gramme’ in 10.2.

In clause 1, and elsewhere, liquid volumes are given in cm?. The unit currently employed in British Standards is the
millimetre (ml) : 1 ml=1cm?3.

Clarification of intention. In 15.3 reference is made to the use of ‘distilled water’. For practical purposes, ‘distilled water’
can be taken to mean water having a conductivity less than 5 pS.

In the second paragraph of 4.2 and in the second paragraph of 15.2, drying should, although not explicitly stated, be
conducted free from air currents and in the absence of direct sunlight in order to achieve consistent results.

The procedure given in 7.2 does not require the former to be cleaned before use. If there is any reason to suspect that the
former is not clean, it should be thoroughly cleaned in order to avoid any possibility of contamination of the foil.

The pieces of copper wire required for 8.1 should be straight before undertaking the procedure in 8.2, in order to facilitate
assembly into a bundle. If there is any reason to suspect that the wire forming this bundle is not clean, it should be
degreased before carrying out the test.

The second sentence of 11.2 should be read as indicating that it is the general practice to use 0.8 mm diameter enamelled
wire.

NOTE. Textual errors. When adopting the text of the international standard, the errors listed below were noticed. They have been reported
to the International Electrotechnical Commission in a proposal to amend the text of the international standard.

4.2: in the note to the subclause, ‘weight’ in the first line should be replaced by ‘mass’.

0.3: the tolerance on the temperature of 23 °C in the fifth line should be +2 °C.

10.2: the tolerance on the temperature of 23 °C in the last line should be +2 °C.

11.3: the tolerance on the temperature of 60 °C in the third line of the first paragraph should be corrected to +2 °c.
15.2: in the first line of the second paragraph, ‘free air’ should be replaced by ‘dust free air’ for consistency with the

similar requirement in 4.2.
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British Standard

Insulating varnishes containing solvent

Part 2. Test methods

INTRODUCTION
This recommendation deals with insulating varnishes containing solvent. It will comprise three parts
describing:
Part 1: General requirements.
Part 2: Test methods.

Part 3: Specifications for individual materials.

SECTION ONE: TEST METHODS FOR VARNISHES AS SUPPLIED

1. Density

The density of the varnish can be determined by weighing a sample of varnish in a 25 cm® (mini-
mum) capacity, wide-mouthed pycnometer, at 23 + 2 °C to the nearest 5 mg and dividing the mass
of varnish by the mass of an equal volume of distilled water at the same temperature.

The density can also be determined with a hydrometer; in case of dispute, a pycnometer
shall be used.

Report the result in g/cm?.

2. Viscosity

The viscosity at 23 + 2 °C shall be determined with a suitable viscometer. The tolerance of
-1 2°C on the temperature is the normal tolerance. If a higher accuracy is needed, the tolerance
shall be 4 0.5 °C. The viscometer used shall be kept calibrated over the range of viscosity of
the varnishes to be tested by means of oils verified as to dynamic viscosity at 23 °C. A calibration
curve showing the relation between viscosity in centipoises and the instrument reading shall
be used.

Efflux type viscometers may be used to determine viscosity of the varnish. When flow cups
are used, the type and the method of test shall be as specified in ISO Standard 2431.

all disputes shall be resolved using calibrated viscometers to measure the viscosity in centi-
poises.
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3. Non-volatile matter

To be determined according to ISO Standard 1515, Paints and Varnishes—Determination of
volatile and non-volatile matter.

The following particulars should be noted:

Before the determination, the drying dish shall have been heated 30 min at 135 °C.
The mass of the specimen shall be between 1.5 g and 2.0 g.

Three specimens shall be prepared.

The specimens are placed in the oven within 30 min after preparation and heated for the time
and at the temperature prescribed in the appropriate sheet of Part 3 of this specification.

The central value of the three results obtained is the percentage non-volatile matter.

4. Drying time in thin films

4.1 Apparatus

— Metal panels (copper, steel or aluminium) approximately 100 mm in length and 100 mm
in width and 0.125 -+ 0.010 mm in thickness, wiped clean and dry (see Note).

—  Soft rubber disks with a diameter of 20 mm and a thickness of 5 mm.
— Cylindrical weight with a mass of 500 g and a contact surface with a diameter of 20 mm.
— Filter paper.

Note — Cleaning can be effected by treating with a suitable solvent (toluene-ethanol 1: 1 or xylene-ethanol I: 1).
Then, polish thoroughly with No. 000 steel wool and finally wipe free of any finger prints or metal
particles with the solvent and a lint free cloth. If the panels are not to be used immediately, they shall be
kept stored in a non-corrosive solvent.

4.2 Procedure

Cover the panels at a temperature of 23 4 2 °C with a layer of varnish that results in a final
thickness as prescribed in the appropriate sheet of Part 3 of this specification. The covering
may be applied by dipping, spraying or any suitable method. When specimens are prepared
by dipping, the viscosity of the varnish shall be as specified by the supplier. If necessary, the
varnish is diluted to a suitable consistency. In any case, the specimens shall be allowed to stand
immersed until free of air bubbles.

Suspend for drying in dust free air at the temperature and for the time designated in the
appropriate. sheet of Part 3 of this specification. After drying, the specimens are examined at a
temperature of 23 + 2 °C. A piece of filter paper is placed on the panel and the weight is placed
on the paper in the vicinity of the centre of the specimen, with the rubber disk interposed between
the paper and the weight to distribute the pressure equally. After 1 min the weight and the
disk are removed and the specimen is examined.
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