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INTERNATIONAL STANDARD ISO 2931-1983 (EI 

Anodizing of aluminium and its alloys - Assessment of 
quality of sealed anodic Oxide coatings by measurement 
of admittance or impedance 

1 Scope 4 Terminology and Symbols 

This International Standard specifies a method for assessing 
the quality of sealed anodic Oxide coatings on aluminium and 
its alloys, by measurement of the admittance or the impedance. 

The method is suitable for use as a production control test. lt is 
also suitable for use as an acceptance test when there is agree- 
ment between the manufacturer and the purchaser. 

2 Field of application 

This test is intended to give a quick, non-destructive assess- 
ment of the quality of sealed anodic Oxide coatings and is there- 
fore very suitable for routine control. lt shall be carried out fol- 
lowing sealing before any other supplementary process is 
undertaken (for example oiling, waxing or lacquering). 

The method is applicable to anodic Oxide coatings sealed in an 
aqueous medium. The correlation of the results with those of 
other sealing tests may be affected by the presence of sealing 
additives, or contaminants such as silicate. For this reason seal- 
ing quality shall be checked from time to time by one of the 
acid-dissolution methods specified in ISO 2932 and ISO 3210. 

The pretreatment, the anodizing process, the colouring used 
and the alloy, may all have an effect on admittance or impe- 
dance readings. 

Any type of anodized component may be tested provided that 
there is sufficient area (a circle of about 20 mm diameter) and 
that the film thickness is greater than 3 Fm. 

3 References 

ISO 2932, Anodizing of aluminium and its alle ys - Assessmen t 
of sealing quality by measurement of the Ioss of mass after 
immersion in acid Solution. 

ISO 3210, Anodizing of aluminium andits alloys - Assessment 
of sealing quality by measurement of the Ioss of mass after 
immersion in phosphoric- chromic acid solu tion . 

The admittance Y is the inverse of the complex apparent resis- 
tance 2 (impedance) which, in an alternating current circuit, is 
represented by the vectorial sum of the actual resistance R and 
the reactance Xc : 

1 
Y= 7 . . . (1) 

IZI = dxc2 + RZ 

In equation (2) : 

. . . (2) 

R is the resistance, in Ohms; 

1 
xc = - 

2n$c 
is the reactance; 

f being the frequency of the alternating current; 

C being the capacitance. 

5 Principle 

An anodic Oxide coating on aluminium may be represented as 
an electrical diagram made up of a certain number of ohmic and 
capacitative resistances mounted in series and/or parallel in an 
alternating current circuit. The numerical value of these resis- 
tances depends on the following variables : 

a) basis metal (for example, composition, size and distri- 
bution of intermetallic compounds, and surface condition); 

b) type of sealing process (for example steam, hot water, 
nicke1 or Cobalt salts); 

c) thickness and density of anodic Oxide layer (depending 
upon electrolyte, type of current, current density, elec- 
trolyte temperature, etc.); 

d) dyeing or Pigmentation processes used to colour the 
anodic Oxide coating; 

e) time and conditions of storage between sealing and 
measurement. 
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ISO 29314983 (EI 

6 Apparatus Immer-Se the other electrode in the Solution and measure the 
admittance or impedance. Choose the range of measurement, 
as far as possible, so that the reading is situated in the upper 
one-third of the scale. 6.1 Device for measuring admittance over a range of 3 to 

300 VS or impedance in the range of 3 to 3 000 kQ with suffi- 
cient precision. Carry out the measurement at a temperature between 10 and 

35 OC. Take the reading at least 2 min after the introduction of 
the electrode into the cell. If at the end sf these 2 min the 
reading continues to increase in the case sf admittance, or 
decrease in the case of impedance, take a final reading after a 
further 3 min. 

Both instruments should measure at a frequency of 1 kHz 
+ 10 Hz and be equipped with two electrodes, one with a con- 
tact screw by which a connection tan be made with the basis 
metal of the Sample, and the other a pencil-like probe. 

After the admittance or impedance has been measured, deter- 
mine the thickness of the Oxide layer at the Point of measure- 
ment. 

6.2 Gell containing the electrolyte. 

6.2.1 For admittance test: it is suitably formed by a rubber 
ring of 13 mm internal diameter and about 5 mm thickness, the 
surface of which is self-adhesive. This type sf cell has an inter- 
nal area of 133 mm*. 

NOTE - Cells wh ich are not perfectly attached 
water-tight give an inaccurate reading . 

and therefore not 

9 Expression sf results 
6.2.2 For impedance test : it is suitably formed by a glass tube 
9 mm in outside diameter by 9 cm, with rubber gasket for en- 
suring sealing on test Sample. This type of cell has an internal 
area of 12,9 mm*. 

In Order to allow comparison of measured values, the value to 
be retained must be the result of three corrections to the mea- 
sured value : 

1) Correction required to relate the measured value to a 
measuring area of 133 mm* (in the case where it is not poss- 
ible to use this area and if the actual measuring area is 
between 10 and 50 mm* for the measurement of impedance 
and between 100 and 200 mm* for the measurement of 
admittance). 

6.3 Electrolyte, in the form of an aqueous 35 g/l Solution of 
potassium sulphate or sodium chloride. 

7 Test pieces 2) Correction 
ture in degrees 

required according to the a mbient tempera- 
Celsius. 

All anodized products, whatever their shape and dimensions, 
may be tested provided that it is possible at the Point of mea- 
surement to determine the thickness of the Oxide layer, to apply 
the electrolyte-filled cell to it and, if necessary, to determine the 
surface area of the measurement. 

3) Correction required to relate the measured admittance 
or impedance to a conventional l ayer thickness of 20 Pm. 

These three corrections are 
following formulae : 

out by means of the 

Admittance hpedance 

8 Procedure 
133 

1) Y,=Y,x7 
A 

1) z,=z,x- 
133 The test should be carried out preferably within 1 to 4 h after 

sealing and cooling to room temperature, and in any case 
within 48 h. 2) Y* = Y, x f, 2) 22 = 2, x f* 

Degrease the test area of the test Sample using a suitable orga- 
nie solvent. If a Silicone, wax preservative or lacquer has been 
applied after sealing, such degreasing may not be adequate. 
Satisfactory cleaning may be achieved by first using an organic 
solvent followed by rubbing with a Paste of magnesium Oxide 
or pumice powder and water until no water break occurs. 

Y9 x e 27, x 20 
3) Y-3 = L20 3) z3=L 

e 

where 

Yrll is the measured admittance value, in microsiemens; 

4-n is the measured impedance value, in kilohms; 
Screw one electrode into the Sample so that it makes good 
electrical contact with the basis metal. Carefully fix the cell on 
the test area. If the area of the cell is modified by the geometric 
shape of the test Sample, it is necessary to determine the new 
dimensions. Fill the cell with the electrolyte (6.3). At each Point 
of measurement, use a new sealing ring and fresh Solution. If 
the test is to be carried out on an oblique or vertical surface, it is 
necessary to introduce into the cell a cotton wool plug soaked 
in the electrolyte; alternatively, a cell of special design may be 
used. 

A is the actual measuring area, in Square millimetres; 

is the corrected admittance value, in microsiemens; 

23 is the corrected impedance value, in kilohms; 

e is the 
metres; 

thickness of the anodic Oxide coating, in micro- 

fi and f2 are coefficients given as a function of the tem- 
perature (t OC) in the table. 
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ISO 29314983 (El 

Table - Coefficientsf, and f2 as a function of the temperature t 

I f2 I 070 1 I 075 1 I 080 / 1 085 / I Ogo I I 095 j I 'O" l I 105 1 I 110 1 f 115 1 I 120 1 r 
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