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Foreword

_ This revision of BS 6811 : Section 3.1 has been prepared
under the direction of the Cables and Insulation Standards
Policy Committee, It supersedes BS 6811 : Section 3.1 ;
1987, which is withdrawn. It is related to |EC Publication
317-4 : 1988, published by the International Electro-
technical Commission {IEC). The range of nominal -
conductor size covered by the British Standard is smaller
than that of IEC 317-4, 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. This revision adopts new values for
wire diameters in accordance with the second edition of
IEC 182-2 published in 1987, changes conseguent.upon
this, and minor corrections. The revision of BS 6811 ;
Section 1.2 : 1987 to take account of the publication of
IEC 182-2 : 1987 is in preparation, and will be published as
a harmonized European Standard, EN 60 182-2,
incorporating an amendment giving the minimum increases
in diameter due to insulation. '

In referring to the methods of test in BS 6811 : Part 2%, this
Section calls for the use of substances and procedures that
may be injurious to health if adeguate 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.

While the wire covered by this Section of BS 6811 is
suitable for high frequency applications, the value of the
dielectric oss tangent is not specified and the need for a
given performance requires a specific statement in the
purchaser’s order.

NOTE. This Section should be read in conjunction with BS 6811 :
Part O ‘General introduction and list of Parts’.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

*The 1987 edition of Section 2.5 has been withdrawn in response to
CENELEC requirements, since it contained tests using mercury

baths. Until a new edition is published in accorﬂ i

CENELEC rules, the texts of |EC 8615 : 1988, p&nmg nts
thereto of April 1990, should be colisuiied.
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Specification

1 Scope

This Section of BS 6811 specifies requirements, including
those for dimensions, for round copper conductors covered
with a synthetic enamel of class 130 based on a poly-
urethane resin, which may be a modified resin, and having
properties that permit the soldering or dip-tinning of the
wire without prior removal of the enamel film.

This Section applies to wire having a nominal conductor
diameter of 0.020 mm to 1.600 mm inclusive, The sizes
have been selected from the permitted ranges given in

BS 6811 : Part 1.

NOTE. Nominal conductor diameter Is given the symbol d in
tables 1 to 5. The word ‘size’ in this context is synonymous with
nominal conductor diameter. The overall diameter of the wire

is given the symbol D,

This Section of BS 6811 applies to two thicknesses of
covering as follows (see BS 6811 : Section 1.2):
{a) grade 1 which is applicable to wire having a nominal
conductor diameter of 0.020 mm to 1.600 mm inclusive;

(b) grade 2 which is applicable to wire having a nominal
conductor diameter of 0.060 mm to 1.600 mm inclusive.

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

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 inctease in diameter due to the covering. The
difference 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 erack. 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 |EC Publication 172,

2.7 class 130. A thermal class that requires a minimum
temperature index of 130 and a heat shock temperature
of at least 156 °C.

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 fundamental

chemical identity of the original resin and permits wires covered
with it to comply with the wire specifications, -

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 are either {as in most cases) referred to in
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 {0 3.5.

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

3.2 General test conditions

General test conditions shal} be as described in BS 6811 :
Section 2.1,

3.3 Conductor material

The conductor shall be manufactured from high
conductivity copper grades C 100 or C 110 as specified in
BS 6926.

NOTE. in general the appropriate grade is C 100. Occasionally grade
C 110 is required.

3.4 Enamel covering

The conductor shall be completely and uniformly covered
with a durable, flexible, synthetic enamel based on a
polyurethane resin.

NOTE 1. The resin may be a modified resin,

The enamel 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 2. A minimum of oil should be used and the oil should not
fling during the winding operation.

NOTE 3. Special lubrication requirements should be a subject of
the purchaser’s order.

3.5 Packaging

The enamelled wire shali be packed, wrapped and labelled
in accordance with BS 1489.

NOTE. Special packaging should be a subject of the purchaser’s

order, as it may affect the properties of the wire, in particular,
springiness,
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Table 1. Test requirements for polyurethane coated copper wire: class 130: grade 1

Characteristics -| References to- Requirements
BS 6811 : Part 2

Section Clause | Test

Dimensions
Conductor )
Size 22 3 4 For d > 0.071 mm, in accordance with table 4,columns 1 to 3

For d < 0,071 mm, in accordance with table 4, columns 6 to 8 and
its asterisked-footnote
Out of roundness For a givén d, the difference between the maximum and .

: minimum diameters at any one point shall not exceed the difference
in the values given in table 4, columns 1 and 2 or columns 1 and 3,

Wire 2.2 3 4 In accordance with table 4, columns 4 and 5
Electrical resistance* - - - In accordance with table 4, columns 6 to 8 {applicable to d < 1.0 mm)
. Elongation 2.3 3 6 In accordance with table 4, column 9
Springiness 2.3 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 Mandrel diameter, mm
< 0.050 0.1607
> 0.050 to 1.600 D
jerk test -1 23 5.3 8 Applicable to d < 1.00 mm
No cracks or loss of adhesion
peel test 2.3 5.4 8 Applicable to d > 1.00 mm
No cracks or loss of adhesion
Number of revolutions in accordance with table 4, column 1 1*

Heat shock test 2.6 3 9 No cracks visible after heating at temperature of 156 i‘o‘ °c
Mandrel diameter:
d, mm Mandrel diameter, nm
<0.040 0.150%

> 0.040 to 0.160 3D%

> 0.160 to 0.260 4D+t

> 0.250 to 1.000 2D

> 1.000 to 1.600 3D

*Test in accordanbe with |EC 8515 : 17988 {see footnote to foreword),

tThe wire is prestretched 20% or to the breaking point of copper, whichever is less, before winding on mandrel.
tThese values are based on K'= 160 mm (see Section 2,3).
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