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Foreword

This British Standard has been prepared under the direction
of the Surface Coatings (other than Paints) Standards
Committee to provide requirements and methods of test
for hard anodic oxide coatings on aluminium intended for
engineering purposes.

Hard anodic oxide coatings on aluminium are principally
used in applications where they are required to achieve
resistance to wear. Wear resistance, which depends upon
the application, is a property that cannot be satisfactorily
defined. Thickness, hardness and abrasion resistance are
factors that affect wear resistance and these can be
measured.

In actual service conditions, the wear pattern can be
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complex and influenced by interaction between the two
opposing surfaces. For instance, neoprene or rubber
bearings can pick up aluminium oxide particles and
become very abrasive, the rate of wear depending on the
initial surface roughness, This can also happen between
steel and hard anodized aluminium,

In the absence of a definitive wear test, methods of measuring

thickness and microhardness are specified and agreed
abrasion tests are advised as means of defining acceptable
performance properties.

It should be appreciated that the exact relationship between

these properties and wear resistance is not fully understood.
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British Standard Specification for

Hard anodic oxide coatings on aluminium

for engineering purposes

1. Scope

This British Standard specifies requirements for hard anodic
oxide coatings on aluminium for use in situations where
hardness and/or resistance to abrasion are of primary
importance. These coatings are intended for engineering,
rather than architectural, decorative or general industrial
applications.

The coatings are generally of a minimum average thickness
of 26 ym and have Vickers hardness numbers of not less
than 350 when measured on a cross section of the anodic
oxide coatings.

2. References

The titles of the standards publications referred to are listed
on the inside back cover.

3. Definitions

For the purposes of this British Standard the following
definitions apply.

3.1 aluminium. Aluminium and aluminium-based alloys.

3.2 anodized aluminium. Aluminium with an anodic oxide
coating.

3.3 hard anodizing. The production, by special anodizing
methods, of very hard and abrasion-resistant anodic oxide
coatings.

3.4 significant surface. That part of the article covered or
to be covered by the hard anodic oxide coating and for
which the coating is essential for serviceability and/or
appearance.

NOTE. See clause 5,

3.5 sealing. A hydration process applied after anodizing to
reduce porosity and/or absorptivity of the coating.

3.6 impregnation. Treatment of an anodic oxide coating
with lubricants or other special substances as an alternative
to sealing by hydration.

NOTE. See clause 12,

4. Information to be supplied, where appropriate,
by the purchaser to the anodizer

The following information shall be supplied, where appro-
priate, by the purchaser to the anodizer.

(a) The number of this British Standard, i.e. BS 5590.
{b) The specification of the aluminium (see

appendix E).

(c) The extent of the significant surface(s) (see

clause 5).

(d) The thickness of the anodic oxide coating required
and, if necessary, the specification of upper and lower

thickness limits.

(e) The required hardness or abrasion resistance of the
coating.

(f) The finishes required (see clauses 5 and 10).

(g) The finished dimensions (see clause 10).

(h) The preferred positions and sizes of the contact
mark(s).

(i) Any post-anodizing treatment requirements (see
clause 12).

5. Significant surface(s)

The significant surface(s) to be hard anodized shall be
agreed between the anodizer and the purchaser and shall

be indicated on drawings or on marked samples. Where only
part of the total surface is significant, the purchaser shall
indicate whether the remainder of the surface can be hard
anodized or whether the non-significant surface has to be
protected against hard anodizing. If the non-significant
surface has to be provided with some form of surface
finish, e.g. chromic acid anodizing, the sample or drawing
shall be marked accordingly.

6. Thickness

Unless otherwise specified the minimum average thickness
shall be not less than 25 pum. The tolerances for the coating
thickness and for the final dimensions of the component
shall be agreed between the anodizer and the purchaser.
NOTE. Uniformity of the coating thickness will be affected by
variations in the surface roughness, e.g. machined and as-cast areas
on the same sample.

The thickness of the hard anodic oxide coating shall be
determined by one of the methods specified in appendices
A,BorC. :

In cases of dispute, the method specified in appendix A
shall be used.

7. Average hardness

The hardness of the anodic oxide coating shall be expressed
as a Vickers hardness number determined by the Vickers
microhardness method on a cross section of the anodic
oxide coating. Acceptable hardness values shall be not less
than 350 when determined by the method specified in
appendix D.

The Vickers microhardness impression shall be made not
fess than 10 pm from the metal/oxide interface or from the
surface of the anodic oxide coating.

NOTE. For special applications it may be necessary to determine
the hardness at various distances into the film. This technique is
commonly referred to as a "hardness ladder search’.

8. Abrasion resistance Documents

When the purchaser requires the alipasiomresistancerofan
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