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Foreword

The text of 1ISO 2106:2011 has been prepared by Technical Committee ISO/TC 79 "Light metals and their
alloys" of the International Organization for Standardization (ISO) and has been taken over as
EN ISO 2106:2011 by Technical Committee CEN/TC 132 “Aluminium and aluminium alloys” the secretariat of
which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by September 2011, and conflicting national standards shall be
withdrawn at the latest by September 2011.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN 12373-2:1998.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United Kingdom.

Endorsement notice

The text of ISO 2106:2011 has been approved by CEN as a EN ISO 2106:2011 without any modification.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

SO 2104 was prepared by Technical Committee ISO/TC 79, Light metals and their alloys, Subcommittee
SC 2, Organic and anodic oxidation coatings on aluminium.

This third edition cancels and replaces the second edition (S0 2106:1983), which has been technically
revised. It also incorporates the Amendment |SO 2106:19824/Amd.1:1983.
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Anodizing of aluminium and its alloys — Determination of mass
per unit area (surface density) of anodic oxidation coatings —
Gravimetric method

1 Scope

This International Standard specifies a gravimetric method for determining the mass per unit area (surface
density) of anodic oxidation coatings on aluminium and its alloys.

The method is applicable to all oxidation coatings formed by anodizing aluminium and its alloys, either cast or
wrought, and is suitable for most aluminium alloys, except those in which the copper content is greater than
6 %.

NOTE 1 A high content of copper in the alloy can lead to increased dissolution of the basis aluminium.

NOTE 2  If the thickness is known with sufficient precision (for example, using the method specified in ),
determination of the mass per unit area (surface density) of the coatings will enable its apparent density to be calculated.
Conversely, if the conditions of application of the coating and its density are known, the determination of its mass per unit
area (surface density) can permit calculation of the average mass and an approximate evaluation of the thickness (see the
Note in Clause 6).

2 Principle

The anodic oxidation coating on a weighed test piece of known surface area is dissolved without significantly
attacking the basis metal, using a mixture of phosphoric acid and chromium(VI) of specified concentration.

After dissolution of the coating, the test piece is reweighed, and the loss in mass is calculated. The mass loss
is related to the unit area covered by the coating, and is expressed in milligrams of coating per square
decimetre of surface.

NOTE This is a destructive test .

3 Reagent

Use only reagents of recognized analytical grade and only distilled water or deionized water.
3.1 Phosphoric acid/chromic solution, prepared as follows:

— phosphoric acid, pyq=1,7 g/ml: 35 ml;

— chromium(VI) oxide: 20 g;

— water: make up to 1 000 ml.

WARNING — Chromium(VI) is toxic and shall be handled properly. Chromium(VIl) solutions are
hazardous to the environment and severely hazardous to waters.

© 1SO 2011 — All rights reserved 1
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4 Apparatus
Usual laboratory apparatus and glassware, together with the following.

4.1 Laboratory balance, capable of weighing to an accuracy of 0,1 mg.

5 Procedure
5.1 Preparation of test piece

The surface of the test piece to be tested shall have an area of between 0,08 dm2 and 1 dm2, and the mass of
the test piece shall not exceed 100 g. If the surface is dirty or impregnated with oil, grease or similar material,
this shall be removed with the aid of a suitable organic solvent (see Annex A).

To measure the mass of the coating on one surface only of the test piece, the coating on the other surface
shall be removed by a mechanical or chemical process, leaving the significant surface intact. Alternatively, a
protective agent, resistant to attack by the acidic test solution, shall be applied on the reverse surface of the
test piece.

5.2 Performance of the test

Calculate the area of the surface covered by an anodic oxidation coating, weigh the test piece to the nearest
0,1 mg and immerse it in the phosphoric acid/chromic solution (see 3.1) for 10 min, at 95 °C to 100 °C, with
efficient stirring. Rinse the test piece in water, dry and reweigh it (see Annex A). Repeat the immersion, drying
and weighing until no further loss in mass is observed.

NOTE The freshly made reagent will normally allow complete dissolution of the coating within 10 min. Its dissolving

power diminishes with use; in general, 1| of solution is capable of dissolving 12 g of coating before the diminution
becomes noticeable.

6 Expression of results

Calculate the mass per unit area of surface (surface density) of the coating p,, in milligrams per square
decimetre, using Equation (1):

_ mq—my

pa= )

where
m4 is the mass, in milligrams, of the test piece before dissolution of the coating;
my is the mass, in milligrams, of the test piece after dissolution of the coating;

A is the area, in square decimetres, effectively covered by the coating of which the mass is measured
(without taking into account edges or other uncoated parts).

NOTE Where required, the average thickness of the coating, &, in micrometres, can be estimated, using
Equation (2):

5:pA><10 (2)
p

where
p, is the mass per unit area (surface density), in milligrams per square decimetre, of the coating;

p is the density, in grams per cubic centimetre, of the coating.
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The density of the coating depends on the specific alloy, the anodizing and the sealing process. This density
may vary, in normal processing conditions, between 2,3 g/cm3 and 3 g/cm3.

For thin oxidation coatings on aluminium and its alloys without copper, produced under direct current in
sulfuric acid solution, at a temperature of approximately 20 °C, the density can be assumed to be equal to
2,6 g/cm3for sealed coatings and 2,4 g/cm3 for unsealed coatings.

The method gives only an approximate value of the thickness because of uncertainty about the density value.

The estimation of thickness is most accurate for thin coatings (10 ym and less).

7 Testreport

The test report shall include at least the following information:
a) areference to this International Standard;

b) the type and identification of the product tested;

c) the result of the test (see Clause 6);

d) anything unusual noticed during the determination;

e) any operations not included in the procedure described in this International Standard, or considered to be
optional;

f)  the date of the test.
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Annex A
(informative)

Recommended method for the drying of samples

A.1 Degrease the test piece by gentle agitation for 30 s in a suitable organic solvent at room temperature,
remove, leave for 5 min in the ambient atmosphere (pre-drying), place in a drying oven preheated to 60 °C
and leave for 15 min with the coated surface standing upright.

WARNING — Where organic solvents are used, carry out the degreasing operation and the pre-drying
in a well-ventilated area to minimize exposure to solvent vapour.

A.2 Allow the test piece to cool for 30 min over silica gel in a closed desiccator.

A.3 After the acid treatment (see 5.2), repeat operations A.1 and A.2, omitting the treatment in the organic
solvent.

4 © 1S0O 2011 — All rights reserved



BS EN ISO 2106:2011
ISO 2106:2011(E)

Bibliography

[1] SO 2128, Anodizing of aluminium and its alloys — Determination of thickness of anodic oxidation
coatings — Non-destructive measurement by split-beam microscope

© 1SO 2011 — All rights reserved 5


http://dx.doi.org/10.3403/00026228U

This page deliberately left blank



This page deliberately left blank



NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

British Standards Institution (BSI)

BSI is the national body responsible for preparing British Standards and other
standards-related publications, information and services.

BSI is incorporated by Royal Charter. British Standards and other standardization
products are published by BSI Standards Limited.

About us

We bring together business, industry, government, consumers, innovators
and others to shape their combined experience and expertise into standards
-based solutions.

The knowledge embodied in our standards has been carefully assembled in
a dependable format and refined through our open consultation process.
Organizations of all sizes and across all sectors choose standards to help
them achieve their goals.

Information on standards

We can provide you with the knowledge that your organization needs

to succeed. Find out more about British Standards by visiting our website at
bsigroup.com/standards or contacting our Customer Services team or
Knowledge Centre.

Buying standards

You can buy and download PDF versions of BSI publications, including British
and adopted European and international standards, through our website at
bsigroup.com/shop, where hard copies can also be purchased.

If you need international and foreign standards from other Standards Development
Organizations, hard copies can be ordered from our Customer Services team.

Subscriptions

Our range of subscription services are designed to make using standards

easier for you. For further information on our subscription products go to
bsigroup.com/subscriptions.

With British Standards Online (BSOL) you'll have instant access to over 55,000
British and adopted European and international standards from your desktop.

It's available 24/7 and is refreshed daily so you'll always be up to date.

You can keep in touch with standards developments and receive substantial
discounts on the purchase price of standards, both in single copy and subscription
format, by becoming a BSI Subscribing Member.

PLUS is an updating service exclusive to BSI Subscribing Members. You will
automatically receive the latest hard copy of your standards when they're

revised or replaced.

To find out more about becoming a BSI Subscribing Member and the benefits

of membership, please visit bsigroup.com/shop.

With a Multi-User Network Licence (MUNL) you are able to host standards
publications on your intranet. Licences can cover as few or as many users as you
wish. With updates supplied as soon as they're available, you can be sure your
documentation is current. For further information, email bsmusales@bsigroup.com.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

bsi.

Revisions
Our British Standards and other publications are updated by amendment or revision.
We continually improve the quality of our products and services to benefit your

business. If you find an inaccuracy or ambiguity within a British Standard or other
BSI publication please inform the Knowledge Centre.

Copyright

All the data, software and documentation set out in all British Standards and
other BSI publications are the property of and copyrighted by BSI, or some person
or entity that owns copyright in the information used (such as the international
standardization bodies) and has formally licensed such information to BSI for
commercial publication and use. Except as permitted under the Copyright, Designs
and Patents Act 1988 no extract may be reproduced, stored in a retrieval system
or transmitted in any form or by any means — electronic, photocopying, recording
or otherwise — without prior written permission from BSI. Details and advice can
be obtained from the Copyright & Licensing Department.

Useful Contacts:

Customer Services

Tel: +44 845 086 9001

Email (orders): orders@bsigroup.com
Email (enquiries): cservices@bsigroup.com

Subscriptions
Tel: +44 845 086 9001
Email: subscriptions@bsigroup.com

Knowledge Centre
Tel: +44 20 8996 7004
Email: knowledgecentre@bsigroup.com

Copyright & Licensing
Tel: +44 20 8996 7070
Email: copyright@bsigroup.com

..making excellence a habit’



