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Part 15. Determination of electrical breakdown potential
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Foreword

This Part of BS 6161 has been prepared under the direction
of the Surface Coatings (other than Paints) Standards
Committee. It replaces appendices T and U of BS 1615 :
1972.

The individual Parts of this standard replace the appendices
of BS 1615 : 1972 ‘Anodic oxidation coatings on
aluminium’. As all the test methods required for the
purposes of BS 1615 have now been issued as Parts of

BS 6161, BS 1615 has been revised accordingly and is
published simultaneously with this Part of BS 6161,
superseding BS 1615 : 1972 which is withdrawn.

At present, the following Parts of this standard have been
published:

Part 1 Determination of mass per unit area (surface
density) of anodic oxidation coatings

(gravimetric method)

Part 2 Determination of thickness of anodic oxide
coatings: non-destructive measurement by

split-beam microscope

Part 3 Assessment of sealing quality by measurement
of the loss of mass after immersion in

phosphoric-chromic acid solution

Part4 Assessment of sealing quality by measurement
of the loss of mass after immersion in acid

solution

Part 5 Estimation of loss of absorptive power of
sealed coatings: dye spot test with prior acid

treatment
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Part6 Assessment of sealing quality by measurement
of admittance or impedance

Part 7 Accelerated determination of light fastness
of coloured anodic oxidation coatings using
artificial light

Part 8 Determination of the fastness to ultraviolet
light of coloured anodic oxide coatings

Part9 Measurement of wear properties with an
abrasive wheel wear test apparatus

Part 10 Measurement of mean specific abrasion
resistance with an abrasive jet test apparatus

Part 11 Measurement of total reflectance using a
photoelectric reflectometer

Part 12 Measurement of specular reflectance and
specular gloss at angles of 20 °, 45 °, 60 °
or85°

Part 13 Image clarity test using the Gardam grid

Part 14 Determination of infra-red reflectance

Part 15 Determination of electrical breakdown

potential
Further Parts of this standard will be prepared, if required.
This Part describes methods of test only and shoula not
be used or quoted as a specification defining electrical
breakdown potential. Reference to this Part should state

that the method of test is in accordance with the
appropriate method(s) of BS 6161 : Part 15.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 6161 : Part 15 : 1987

0 Introduction

The electrical breakdown potential of an anodic oxidation
coating is high (better than 50 V/um) and capable of being
maintained at high temperatures (> 400 °C).

1 Scope

This Part of BS 6161 describes methods of test for the
determination of the electrical breakdown potential of
anodic oxidation coatings on aluminium and its alloys on
flat or near-flat surfaces and on round wire. They are
applicable to anodic oxidation coatings used primarily as
electrical insulators.

The methods are not applicable to coatings in the vicinity

of cut edges, the edges of holes, or sharp changes of angle

on, for example, extruded shapes.

NOTE 1. The methods do not give satisfactory results for unsealed
coatings.

NOTE 2. The electrical breakdown potential is affected by relative
humidity.

2 Principle

The electrical breakdown potential is determined by direct
measurement under specified conditions appropriate to the
shape of the article under test.

3 Apparatus

3.1 Power supply, from a suitable 50 Hz source.

3.2 A.C. transformer, having an output with a waveform
as nearly sinusoidal as possible, capable of producing the
potential required.

3.3 Voltage regulator, enabling the test potential to be
increased gradually from any point without interruption,
and providing an essentially undistorted waveform so that
peak potential shall be within the limits \/2 +5% (i.e. 1.34
to 1.49) of the r.m.s. potential.

3.4 Current limiting resistor, 0.5 M, in series with the
transformer secondary winding and the test electrode
probe (3.6).

3.5 Potential-measuring device, which gives r.m.s. values,
expressed in volts.

3.6 Electrode probe, made from conducting material,
suitably insulated for handling purposes, free to move as
required and adequately supported. The contact surface
shall be spherical with a diameter of 3 mm to 8 mm and
shall be maintained in a smooth, untarnished condition.
The design of the probe shall be such that, when the
spherical surface is placed on the surface of the anodized
test specimen, the total force exerted on the coating is
0.5 N to 1.0 N (a probe of mass 50 g to 100 g is suitable).

3.7 Support plate, for flat test specimens, having a
smooth, bright, metallic surface.
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3.8 Twisting machine, having two sets of jaws 400 mm
apart, with one set of jaws fixed, while the other set is
free to rotate. The jaws shall be mounted so as to
prevent lateral movement of the jaws when the twisting
operation is carried out (see 4.2.2).

4 Procedure

4.1 Test specimen

The test specimen shall normally consist of a production

article (or a part thereof). It shall be sealed, dry and clean
and, if required, shaped to correspond to its ultimate use
in service.

Unsealed items may be tested but only under conditions
of known, recorded and controlled relative humidity.

NOTE. The use of specially prepared test specimens, processed at
the same time and in the same manner as production articles,
can lead to erroneous results.

4.2 Determination

4.2.1 Flat or near-flat surfaces. Unless otherwise specified,
carry out the determination at room temperature. Place the
test specimen on the support plate in good electrical
contact with it, for example, by using an earthing clip.

Connect the support plate (3.7) and the electrode

probe (3.6) to the secondary winding of the transformer
(3.2) and place the probe on the test specimen so that the
force exerted on the coating is 0.5 N to 1.0 N (see 3.6).

Starting at zero, increase the potential uniformly at a rate
not exceeding 25 V/s until the specified potential is reached
or the potential drops suddenly (indicating electrical break-
down of the coating). It is necessary to clean the contact
surface of the probe after any breakdown has occurred,
and it is essential to return the potential to zero after each
determination and particularly before cleaning the probe.

Carry out a minimum of five tests and record the lowest
value. Alternatively, ascertain whether or not any value
falls below a predetermined electrical breakdown potential.

4.2.2 Round wire. Unless otherwise specified, carry out
the tests at room temperature on specimens of round wire.
Twist together two suitable lengths of wire using the
twisting machine (3.8) so that the approximate number

of twists per 50 mm is as shown in table 1.

Table 1. Number of twists for round wire

test specimens

Diameter of wire Number of twists

per 50 mm

mm .
0.2 up to and including 0.3 5 '

Over 0.3 up to and including 0.5 4

Over 0.5 up to and including 0.75 3

Over 0.75 up to and including 1.25 2

Over 1.25 up to and including 3.25 1

Over 3.25 up to and including 6.5 gocun«
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