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Part 6. Assessment of sealing quality by measurement
of admittance or impedance
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of sealed anodic oxide coatings by measurement of admittance or impedance]
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National foreword

This Part of BS 6161 has been prepared under the direction of the Surface Coatings (other than Paints) Standards
Committee. It is identical with 1ISO 2931-1983 ‘Anodizing of aluminium and its alloys — Assessment of quality

of sealed anodic coatings by measurement of admittance or impedance’ published by the International Organization for
Standardization (1SO). ISO 2931 was prepared by Subcommittee 2 ‘Anodized aluminium’ of Technical Committee
ISO/TC 79 ‘Light metals and their alloys’, with the active participation and approval of the UK.

The individual Parts of this standard are intended to replace progressively the appendices of BS 1615 : 1972 ‘Anodic
oxidation coatings on aluminium’ and, when all the test methods required for the purposes of that standard have been
issued as Parts of BS 6161, BS 1615 will be revised accordingly.

Further Parts of this standard are in preparation; at present the following Parts 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

Part 4 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
Part 6 Assessment of sealing quality by measurement of admittance or impedance

Part 7 Accelerated test 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

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

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.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘Part of BS 6161°.
The abbreviation ‘I’ is used for litre, whereas current practice in British Standards is to use ‘L’.

Cross-references

International standards Corresponding British Standards
BS 6161 Methods of test for anodic oxidation coatings on aluminium and its alloys

1SO 2932-1981 Part 4 : 1981 Assessment of sealing quality by measurement of the loss of mass after immersion
in acid solution
(ldentical)

1SO 3210-1983 Part 3 : 1984 Assessment of sealing quality by measurement of the loss of mass after immersion
in phosphoric-chromic acid solution
(ldentical)

This Part of BS 6161 describes a method of test only and should not be used or quoted as a specification defining sealing
quality. Reference to this Part should state that the method of test used is in accordance with BS 6161 : Part 6.

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

Anodic oxidation coatings on aluminium and its alloys

Part 6. Assessment of sealing quality by measurement of admittance or impedance

1 Scope

This International Standard specifies a method for assessing
the quality of sealed anodic oxide coatings on aluminium and
its alloys, by measurement of the admittance or the impedance.

The method is suitable for use as a production control test. It is
also suitable for use as an acceptance test when there is agree-
ment between the manufacturer and the purchaser.

2 Field of application

This test is intended to give a quick, non-destructive assess-
ment of the quality of sealed anodic oxide coatings and is there-
fore very suitable for routine control. It shall be carried out fol-
lowing sealing before any other supplementary process is
undertaken (for example oiling, waxing or lacquering).

The method is applicable to anodic oxide coatings sealed in an
aqueous medium. The correlation of the results with those of
other sealing tests may be affected by the presence of sealing
additives, or contaminants such as silicate. For this reason seal-
ing quality shall be checked from time to time by one of the
acid-dissolution methods specified in 1ISO 2932 and 1SO 3210.

The pretreatment, the anodizing process, the colouring used
and the alloy, may all have an effect on admittance or impe-
dance readings.

Any type of anodized component may be tested provided that
there is sufficient area (a circle of about 20 mm diameter) and
that the film thickness is greater than 3 um.

3 References

1SO 2932, Anodizing of aluminium and its alloys — Assessment
of sealing quality by measurement of the loss of mass after
immersion in acid solution.

ISO 3210, Anodizing of aluminium and its alloys — Assessment
of sealing quality by measurement of the loss of mass after
immersion in phosphoric-chromic acid solution.
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4 Terminology and symbols
The admittance Y is the inverse of the complex apparent resis-
tance Z (impedance) which, in an alternating current circuit, is

represented by the vectorial sum of the actual resistance R and
the reactance X :

Y = A1

1
zZ

|Z| = </ X2 + R2 )
In equation (2) :

R is the resistance, in ohms;

1
X =
¢ 2nfC

is the reactance;

S being the frequency of the alternating current;

C being the capacitance.

5 Principle

An anodic oxide coating on aluminium may be represented as
an electrical diagram made up of a certain number of ohmic and
capacitative resistances mounted in series and/ or parallel in an
alternating current circuit. The numerical value of these resis-
tances depends on the following variables :

a) basis metal (for example, composition, size and distri-
bution of intermetallic compounds, and surface condition);

b) type of sealing process (for example steam, hot water,
nickel or cobalt salts);

c) thickness and density of anodic oxide layer (depending
upon electrolyte, type of current, current density, elec-
trolyte temperature, etc.);

d} dyeing or pigmentation processes used to colour the
anodic oxide coating;

e) time and conditions of storage between sealing and
measurement.
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