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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.

The proced

on the ISO lis

Any trade ng
constitute ar

For an expl3
expressions
World Trade
.org/iso/ford

4. ISO shall not be held responsible for identifying any or all such patend rights. Det
ights identified during the development of the document will be in the Introduction and/or

Hrawn to the possibility that some of the elements of this document may)be the subj

t of patent declarations received (see www.iso.org/patents).

me used in this document is information given for the conveniéence of users and do
endorsement.

ination of the voluntary nature of standards, the meaning of ISO specific term
related to conformity assessment, as well as information about ISO’s adherence f{
Organization (WTO) principles in the TechnicalBarriers to Trade (TBT) see ww
word.html.

This docum
Subcommittg

This fourth ¢
revised. The

the unit

the infor

the title

Any feedbacl
complete list

bnt was prepared by Technical Committee ISO/TC 79, Light metals and their
be SC 2, Organic and anodic oxidation codtings on aluminium.

dition cancels and replaces the thifd edition (ISO 3211:2010), which has been techn
main changes compared to the préevious edition are as follows:

bf length has been changedfrom cm to mm;
mation of the test specimen has been added;
pf Clause 7 “Determination” has been changed to “Procedure”.

¢ or questions,on’this document should be directed to the user’s national standards b
ing of thesebodies can be found at www.iso.org/members.html.

e are
br the
ith the

ect of
hils of

S not

s and
o the
r'w.iso

hlloys,

ically

bdy. A

© ISO 2018 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=44cc77ab4dfc38099edcebba31259564

INTE

RNATIONAL STANDARD ISO 3211:2018(E)

Anodizing of aluminium and its alloys — Assessment of
resistance of anodic oxidation coatings to cracking by
deformation

1 S

cope

This dlocument specifies an empirical method for assessing the resistance of anodic oxida
to crdcking by deformation.
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ethod is applicable particularly to sheet material with anodic oxidation coatings of t
b um, and is useful for development purposes.

If the test specimen is thick, more than 5 pm of coating can be measured (See Clause 9).

ormative references

bllowing documents are referred to in the text in such-a\way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

b83, Anodizing of aluminium and its alloys — Ternis'and definitions

erms and definitions
e purposes of this document, the tefms and definitions given in ISO 7583 apply.

1d IEC maintain terminological databases for use in standardization at the following
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C Electropedia: available’at http://www.electropedia.org/
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E specimeniis’ bent along a spiral, graduated with a radius of curvature index, us
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5 Apparatus

5.1

Measuring instruments.

a) Spiral plate, mounted on a suitable base, in the shape of a spiral (see Figure 1), graduated in
deformation indexes, E, from 1 to 18. These indexes, E, correspond to radii of curvature, R, as shown
in Table 1, and are derived from Formula (1):

R

=210-10E
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where

R isthe radius of curvature, in millimetres;
E  isthe deformation index corresponding to the region where the first cracks appear.

b) Screws, for clamping either end of the test specimen.

Table 1 — Relationship between deformation index F and radius of curvature R

Deformatiion index Radius of curvature Deformation index Radius of curvatyre
)3 R E R
mm m
] 200 10 110
y 190 11 100
k 180 12 90
4 170 13 80
k 160 14 70
¢ 150 15 60
1 140 16 50
8 130 17 40
q 120 18 30

6 Test specimen

6.1 Sampling

The test spe¢imen shall be taken from a flat significant surface of the product. It shall not be taker] from
the edges foi| possible distortion and/etnon-uniformity.

Where it is inpossible to test the-product itself, a test specimen representative of the product mjay be
used. In this|case, the test specimen used shall be made from the same material and prepared pnder
the same corjditions of finishing as those used for the preparation of the product. The aluminiumj|alloy,
the manufadturing conditiens (kind and temper of the material), and the surface condition before
treatment shall be the sarhe as those of the product. Pretreatment and anodizing shall be performed in
the same bath and undér the same conditions as the treatment of the product.

Where the stibstrate of the test specimen is composed of extruded aluminium, the extruded dir¢ction
to the bendihg-direction (i.e. orthogonal or parallel to the bending direction) shall be reported |n the
test report.

6.2 Size

The standard size of the test specimen should be 250 mm in length, 20 mm in width and 3 mm in
thickness in maximum.

6.3 Treatment before testing

The test specimen shall be clean, free from dirt, stains and other foreign matters. Any deposits or stains
shall be removed with a clean, soft cloth or similar material, which is wetted by water or an appropriate
organic solvent such as ethanol. Organic solvents that can corrode the test specimen or generate a
protective film on the test specimen shall not be used.

2 © ISO 2018 - All rights reserved
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Dimension in millimetres
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Figure 1 — The changing of the radii of curvature
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7 Procedure

Clamp the test specimen with one of the clamping screws 3 or 5 (see Figure 2) with the significant
surface outwards.

Bend the test specimen progressively over the spiral, in such a way that the test specimen remains in

contact with

the spiral.

If the bending started with clamping at screw 3, as the curvature of the spiral becomes large near the

clamping scrf
test specime

Examine the

If the cracks
ISO 2085 by
then rinsing

The test spe
where the fij

The clampin

h should be clamped with clamping screw 5 to start bending.

with clean water and drying it.

st cracks appear is marked.

b screw to start bending shall be reported in the test report.

anodic oxidation coatings and mark the region where the first cracks appear:

ew O, It may be difficult to bend the test specimen along the spiral by hand. In that cage, the

are difficult to detect, they can be rendered visible using the procedure descrihed in
removing the bent test specimen and immersing it in copper sulfate solution for 3 min,

fimen is then set on the apparatus and the deformation index corresponding to the fegion

Dimension in millignetres

3
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]
i
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Key
1  spiral plate 5 clamping screw, removable
2 wooden base 6  deformation index
3 clamping screw, removable 7  metal base plate
4  rubber pad
Figure 2 — Example of deformation index measuring instrument
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8 Expression of results

Express the elongation, 4, of the anodic oxidation coatings as a percentage using Formula (2):

_100d
2R+d

(2)

where

9 Testreport

The test report shall include at least the following information:

f)
g)
h)

d isthe thickness, in millimetres, of the test specimen;

the type and identification of the product tested;

the result of the test (see Clause 8);

R retla =od rrzadiias -l linaat P Lz rxaaalo (1
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a|reference to this document, i.e. ISO 3211:2018;

133 £ oas H
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the thickness of the test specimen, the anodic coating thickness and the index, E, in [the case of a

thick test specimen with an anodic coating greater than’5 um;

%]

(=

o

(=

apything unusual noticed during the determination;

the extruded direction of the substrate to the bending direction (orthogonal or parallel/where the

Ibstrate is composed of the extruded aluminiam);

he clamping screw to start bending (clamping screw 3 or 5);

hy operations not included in thé procedure described in this document, or considered to be
ptional;

he date of the test.
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