INTERNATIONAL ISO
STANDARD 2106

Third edition
2011-03-01

Anodizing of aluminium and’its alloys —
Determination of mass per unit area
(surface density) of anodic oxidation
coatings — Gravimetric method

Anodisation de l'aluminium et de ses alliages — Détermination de la
masse par unité de surface)(masse surfacique) des couches
anodiques — Méthode gravimétrique

e Reference number
= — ISO 2106:2011(E)

© SO 2011


https://standardsiso.com/api/?name=387f23c6ad9cfaf398a6757afbf78d25

ISO 2106:2011(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2011

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2011 — All rights reserved



https://standardsiso.com/api/?name=387f23c6ad9cfaf398a6757afbf78d25

ISO 2

Foreword

106:2011(E)

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
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bd by the technical committees are circulated to the member bodies for) voting. Publ
htional Standard requires approval by at least 75 % of the member bodies ¢asting a vote.
ISO shall not be held responsible for identifying any or all such patent rights.

106 was prepared by Technical Committee ISO/TC 79, Light metals and their alloys, §
Organic and anodic oxidation coatings on aluminium.

hird edition cancels and replaces the second edition (ISO 2106:1982), which has beg
d. It also incorporates the Amendment ISO 2106:1982/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 —

Gra

vimetric method
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After dlissolution of the coating,\the test piece is reweighed, and the loss in mass is calculated. 1

is relg
decim

NOTE

3 R

cope

hternational Standard specifies a gravimetric method for determining the massiper unit
y) of anodic oxidation coatings on aluminium and its alloys.

ethod is applicable to all oxidation coatings formed by anodizing aluminitm and its alloys,

ht, and is suitable for most aluminium alloys, except those in which, the”copper content i

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

2 If the thickness is known with sufficient precision (for¢cexample, using the method specifieq
ination of the mass per unit area (surface density) of the coatings will enable its apparent density tq
rsely, if the conditions of application of the coating and its({density are known, the determination of it
urface density) can permit calculation of the average mass and an approximate evaluation of the thi
Clause 6).

rinciple

hodic oxidation coating on a weighed test piece of known surface area is dissolved witho
ng the basis metal, using a mixture of phosphoric acid and chromium(VI) of specified cond

ted to the unit area (covered by the coating, and is expressed in milligrams of coatin
etre of surface.

This is a destructive test .

eagent

area (surface

either cast or
5 greater than

in 1ISO 2128),
be calculated.
5 mass per unit
kness (see the

it significantly
entration.

'he mass loss
g per square

Use 0|

lv-reagents of recognized analvtical grade and only distilled water or deionized water

3.1

— phosphoric acid, pyg=1,7 g/ml:

chromium(VI) oxide:

water:

Phosphoric acid/chromic solution, prepared as follows:
35 ml;
209

make up to 1 000 ml.

WARNING — Chromium(VI) is toxic and shall be handled properly. Chromium(VI) solutions are

hazar

dous to the environment and severely hazardous to waters.
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4 Appara

tus

Usual laboratory apparatus and glassware, together with the following.

41

5 Proced
5.1

The surface g
the test piece

this shall be r¢

To measure
shall be rema

protective age

test piece.

5.2 Perfor

Calculate the

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

ure

Preparation of test piece

shall not exceed 100 g. If the surface is dirty or impregnated with oil, grease or similar ma
moved with the aid of a suitable organic solvent (see Annex A).

he mass of the coating on one surface only of the test piece, the coating on the)other s

ved by a mechanical or chemical process, leaving the significant surface intact’ Alternatiy
nt, resistant to attack by the acidic test solution, shall be applied on the reverse surface

mance of the test

area of the surface covered by an anodic oxidation coating{ weigh the test piece to the n

ass of
terial,

urface
ely, a
of the

parest

0,1 mg and immerse it in the phosphoric acid/chromic solution (see 3.4).for 10 min, at 95 °C to 100 °¢, with
efficient stirrirjg. 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, 11 of solution is capableCof dissolving 12 g of coating before the diminution
becomes noticgable.
6 Exprespion of results
Calculate thel mass per unit area of surface’ (surface density) of the coating p,, in milligrams per square
decimetre, us|ng Equation (1):
mqt+m
p=—Ht (1)
H
where

m4 is the¢ mass, invmilligrams, of the test piece before dissolution of the coating;

my is theé mass, in milligrams, of the test piece after dissolution of the coating;

A is the area, in square decimeires, effeclively 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):

5o PaX 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/cm3 for 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 um and less).

7 Tlest report

The tgst report shall include at least the following information:

a) alreference to this International Standard;

b) the type and identification of the product tested;

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

d) apything unusual noticed during the determination;

e) ay operations not included in the procedure described inthis International Standard, or copsidered 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

WARNING —

in a well-ven

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

A.3 After th

solvent.

15 min with the coated surface standing upright.

lilated area to minimize exposure to solvent vapour.

Where organic solvents are used, carry out the degreasing operation and the pre-drying

e acid treatment (see 5.2), repeat operations A.1 and A.2, omitting the tfeatment in the organic
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