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INTERNATIONAL STANDARD

I1SO 3211-1974 (E)

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

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies a practical method for
assessing the resistance of anodic coatings to cracking by
deformation which these coatings may undergo. '

This method is applicable particularly to sheet with thin
oxide coatings (thickness less than 5 um).

2 PRINCIPLE

Bending of the test piece along a spiral, graduated with a
radius-of-curvature index, using a simple instrument.

Determination of the radius of curvature corresponding to
the regipn where the first cracks in the oxide layer appear.

Calculation of the percentage elongation of the test piece
correspdnding to this radius of curvature.

3 APPIERATUS
Measuring instrument, as shown in the ‘figure, which
includey :

a) Screw for clamping one end of'the test piece;

b) etallic former, mounied on a wooden base, in the
shapp of a spiral graduated-in indexes from 1 to 18. These
indekes correspond 16 radii of curvature which are given
by the formula

Radius = 21 — Index

and shown in the following table :

4 PROCEDURE

4.1 Test piece

Take a strip of anodized aluminium havjng approximately
the following dimensions(:

— length : 25 cm
- width : 2 cm
— maxunm thickness: 0,5 cm

4.2, Determination

Clamp one end of the test piece with the clamping screw
with significant surface outward.

Bend the test piece progressively over the spiral in such a
way that the test piece remains in contdct with the spiral.

Mark the region where the first cracks agpear in the anodic
coating.

If the cracks are difficult to detect, thely can be rendered
visible by immersing the bent test piege for 5 min in a
solution at 20°C with the folloying composition
(according to ISO/R 2085, Surface treaiment of metals —
Anodization of aluminium and its alloys — Check of
continuity of thin coatings — Copper sulphate test) :

— copper sulphate ;: 20¢g
— hydrochlaric acid, p 1,18 g/m! : 20 m/
— distilled water : 1 000 ml|

Replace the test piece on the apparatus. Note the index
corresponding to the region where the Vfrst cracks appear.

Radius of Radius of
Index Index
curvature, R curvature, R
E cm E cm
1 20 10 11
2 19 11 10
3 18 12 9
4 17 13 8
5 16 14 7
6 15 15 6
7 14 16 5
8 13 17 4
9 12 18 3

& EXPRESSION OF RESULTS

The percentage elongation A of the anodized metal is given
by the formula :

100 a
2R +a

A% =

where

a is the thickness, in centimetres, of the test piece;
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