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Foreword ‘

This Section.of BS 6811 has been prepared under the
direction of the General Electrotechnical Engineering
Standards Policy Committee. it is related to IEC Publi-

cation 317-13 : 1988, published by the Internationai
Electrotechnical Committee (IEC). The range of nominal
conductor sizes covered by the British Standard is smaller
than that of IEC 317-13, and the formats of the two
documents are different. However, for wires of the same

size, the requirements in the two publications are

technically equivalent.

In referring to the methods of test in Part 2 of BS 6811, _
this Section calls for the use of substances and procedures
that may be injurious to health if adequate precautions
are not taken. It refers only to technical suitability and

does not absolve the user from legal obligations relating

to health and safety at any stage. .
NOTE. This Section should be read in conjunction with BS 6811 :

Part O ‘General introduction and list of Parts’. i

Compliance with a British Standard does not of itself

confer immunity from legal obligations.
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Specification

1 Scope

1.1 General

This Section of BS 6811 specifies requirements, including
those for dimensions, for round copper conductors covered
with a dual coating. The underlying coating is based on a
polyester or polyesterimide resin, which may be a modified
resin. The superimposed coating is based on a polyamide- '
imide resin.

1.2 Sizes

The requirements of this Section of'BS 6811 are applicable
to wire having a nominal conductor diameter of 0.150 mm
to 5.000 mm inclusive, The sizes given in tables 4 and 5
have been selected from the permltted ranges glven in

Part 1 of BS 6811.

NOTE. Nominal conductor diameter is given the symbol d in
tables 1 to 5. The word ‘size’ in this context is synonymous with
nominaf conductor diameter, The overal diameter of the wire is’
given the symbol D, .-

1.3 Thickness of covering .

Two thicknesses of covering are specified, as foIIows
Grade 1. Applicable to wire having a'nominal conductor
diameter of 0,160 mm to 1,600 mm inclusive.
Grade 2. Applicable to wire having a nominal conductor
diameter of 0.160 mm to 5.00 mm inclusive,

NOTE. The titles of the publications referred to in this standard
are given on the inside back page.

2 Definitions

For the purposes of this Section of BS 6811 the following
definitions apply.

2.1 wire. The insulated material as received.

2.2 conductor. The bare metal after removal of the
enamel,

2.3 increase in diameter due to the covering. The differ-
ence between the diameter over the enamel and the
diameter of the conductor.

2.4 tolerance. The permissible divergence of an actual
magnitude from that prescribed.

2.5 crack. Any discontinuity in the enamel that exposes
the bare conductor to view at the stated magnification.

2.6 temperature index. The temperature in degrees Celsius
corresponding to an extrapolated life of 20 000 h on an
Arrhenius plot.

NOTE. The plot uses the straight line of best fit to the measured

lives of groups of specimens aged at not less than three elevated
temperatures complying with 1EC 172,

2.7 class 200. A thermal class that requires a minimum
temperature index of 200 and a heat shock temperatuire
of at least 220 °C.
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2.8 modified resin. A resin that has undergone a chemical
change or contains one or more additives to enhance
certain performance or application characteristics.

NOTE. It is essential that the modified resin retains the essential
chemical identity of the original resin and permits wires covered
with it to comply with the wire specification.

3 Requirements and test methods

3.1 General

Grade 1 enamel wires shall comply with table 1 and grade 2
enamel wires shall comply with table 2,

NOTE 1. Tables 1 and 2 give references to the appropriate test
method described In BS 6811 : Part 2 for each characteristic.

The actual specified values of the requirements are either (as in
most cases) referred to separate tables where they are listed against
each nominal conductor diameter (given the symbol d) or given

in tables 1 and 2 {in cases where there are common values),

NOTE 2. The requirements are all given in tables 1 and 2 with the
exception of the requirements given in 3.2 to 3.5.

NOTE 3., Where no specific range of nominal conductor diameters
is given for a test requirement in tables 1 and 2, the requirement
applies to all sizes to which this specification applies (see 1.2),

3.2 General test conditions

General test conditions shall be as described in Section 2.1
of BS 6811.

3.3 Conductor material

The conductor shall be manufactured from high conduc-
tivity copper of one of the grades specified in BS 6926
that meet the conductivity requirements specified in this
Section of BS 6811,

NOTE. In general the appropriate grade is C100. Occassionally
grade C110 is required.

3.4 Enamel covering

The conductor shall be completely and uniformly covered
with a durable, flexible, synthetic enamel based on a
polyester or polyesterimide resin, which may be a modified
resin, coated with an enamel based on a polyamide-imide
resin. The ename) shall have a smooth surface free from
embedded particles of dust and other deleterious material.

The wire shall be lubricated with a neutral hydrocarbon
oil or wax. The lubricant shall have no deleterious effect
on impregnants in normal use.

NOTE 1, A minimum of oil should be used and the oil should not
fling during the winding operation,

NOTE 2. Special lubrication requirements should be a subject of
the purchaser's order.

3.6 Packaging
The enamelled wire shall be packed, wrapped and labelled
in accordance with BS 1489,

NOTE, Special packaging requirements should be a subject of the
purchaser's order, as they may affect the properties of the wire,
in particular, springiness.
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Table 1. Test requirements for polyester or polyesterimide, coated with polyamide-imide, enamelied copper wire;

class 200: grade 1

Characteristics References to Requirements
Part 2 of BS 6811
Section Clause | Test
Dimensions
Conductor )
Size 2.2 3 4 In accordance with table 4, columns 1 to 3
Out of roundness For a given d, the difference between the maximum and minimum
diameter at any one point shali not exceed the difference in the
values given in-table 4, columns 1 and 2 and columns 1 and 3
Wire 2.2 3 4 In accordance with table 4, columns 4 and 5
Electrical resistance 25 3 5 In accordance with table 4, columns 6 to 8 (applicable to d < 1.0 mm)
Elongation 23 3 6 In accordance with table 4, column 9
Springiness 23 4 7 In accordance with table 4, column 10
For mandrel diameter and tension, see table 3
Flexibility and
adherence as
determined by:
Mandrel winding test | 2.3 5.1 8 Applicable to d < 1.60 mm
No cracks
Mandrel diameter:
d, mm Mandre! diameter, mm
0.150 to 1.600 D
Jerk test 23 5.3 8 Applicable to d < 1.0 mm
No cracks or loss of adhesion
Peel test 2.3 5.4 8 Applicable tod > 1.0 mm
No cracks or {oss of adhesion
Number of revolutions in accordance with table 4, column 11*
Heat shock test 26 3 9 No cracks visible after heating at temperature of 220 fg °c
Mandrel details:
d, mm Mandrel diameter, mm
<0.160 3D+t
> 0.160 to 0.250 4Dt
> 0.250 to 1.000 2pt
> 1.000 to 1.600 3Dt
Cut through test 2.6 4 10 Specimens to show no failure during loading at temperature
of 320 °C
Resistance to abrasion 23 6 11 Applicable t0 0.260 mm < d < 1.600
Lowest force to failure for any one of the three tests to be in
accordance with table 4, column 13; the initial applied load to
be not greater than 90 % of this value
The average of the values obtained from the three tests to be
not less than the values in table 4, column 12
Solvent test 24 3 12 Enamel not removable down to the conductor with a pencil of
hardness H
Breakdown voltage 2.5 4 13 If one of the five specimens is not in accordance with table 4,
columns 14 and 15, a second group of five specimens are 1o be
tested, for which no failures are to occur
Continuity of covering 25 5 14 d, mm Maximum number of faults in 30 m
0.150 to 1.600 25
Thermal endurance 26 5 16 Temperature index: 200 minimum3+

*These values are based on K = 110 mm (see Section 2.3).

tThe wire is prestretched 20 % or to the breaking point of copper, whichever is less, before winding on mandrel.

+The thermal endurance requirement is based upon an extrapolated fife of 20 000 h and related to wires tested in jsolation in
free air. The temperature in degrees Celsius corresponding to the temperature index is not necessarily the recommended
operating temperature, which depends on many factors including the type of equipment in which the wire is used.
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