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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.
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Introduction

Anodic oxidation coatings can be exposed to various chemicals and attacked by chemical

means. The

resistance of anodic oxidation coatings to chemicals can give important information about how the
characteristics of the coatings are affected by anodizing conditions, especially sealing conditions.

The test given in this document evaluates resistance to alkali or acid by measuring the dissolving time
of anodic oxidation coatings. This method can test the chemical resistance characteristics of the whole

thickness of the coatings.

This
charjcteristics, such as a simplified testing apparatus, the reduction of artificial errors and

to thjick anodic oxidation coatings over 20 pum. This test method is characterized by its sm
the small quantity of test liquid used and a short testing time. In addition, both the test'soly
supplorted by the same apparatus.

as positive
hpplicability
hll test area,
tions can be

This|method specified in this document uses sodium hydroxide or phospheric acid, but it is possible

to ude other chemicals in accordance with the use environment. Therefore, this method c4
applicable to anodic oxidation coatings for industrial products, electricalappliances or kitc

n be widely
henware.
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Anodizing of aluminium and its alloys — Test method
for chemical resistance of anodic oxidation coatings
on aluminium and its alloys using electromotive force
apparatus

1

$cope

This|document specifies a test method using electromotive force test apparatusyfor a
chenjical resistance of anodic oxidation coatings on aluminium and its alloys.

2
The

Normative references

following documents are referred to in the text in such a way that some or all of t

constitutes requirements of this document. For dated references, enly the edition cited
unddted references, the latest edition of the referenced document(including any amendme

[SO 1583, Anodizing of aluminium and its alloys — Terms and definitions

Terms and definitions

For the purposes of this document, the terms and.déefinitions given in ISO 7583 and the foll

ISO gnd IEC maintain terminological databases for use in standardization at the following ¢

31

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http?//www.electropedia.org/

chemical resistance
capapility of a coating to resist chemical agents of alkali and acid

4

Principle

This|test is amethod assessing chemical resistance by measuring the dissolving time
oxidation ceating by a test solution. The dissolving time is determined by measuring the ti
injection of a test solution into an electric potential cell to detection of an electromotive

occu
cell.

bsessing the

heir content
applies. For
hts) applies.

bwing apply.

ddresses:

f an anodic
me from the
force, which

'sswhen the coating is dissolved and there is electrical continuity between the test specimen and the
'mmmmmmmmm&lumimum

and its alloys. Therefore, among products of the same coating thickness, this test can be applied to
assess the protective capacity of the whole coating against chemical attack and its relationship with
certain sealing methods, see Annex C.

5

Reagents

Use only reagents of a recognized analytical grade and distilled water or deionized water of preferably
less than 2 uS/cm in conductivity, unless otherwise agreed by the anodizer and the customer.

The

test solution should be prepared each time prior to use.

NOTE Where solution concentrations other than those specified in 5.1 and 5.2 are used, see Annex A.

© IS0 2020 - All rights reserved
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5.1 Alkali solution, prepared by dissolving sodium hydroxide into water and adjusting the
concentration given in Table 1. The concentration of alkali solution shall be chosen by agreement
between the anodizer and the customer considering the application of the products.

Table 1 — Concentration of the alkali solution

. . Concentration of sodium
Type of alkali solution hydroxide (g/1)
A 100
B 40
NOTE D¢pending on the anodic oxidation coating specification, the dissolving time can be very shart when

using the tyfe A solution. This can make it difficult to differentiate between test specimens. Thereferes type B
solution is preferable for normal anodic oxidation coatings.

5.2 Acid dolution, prepared by dissolving phosphoric acid into water and adjusting,the concentrption
close to 570|g/1.

To prepare the test solution, dissolve 40 ml phosphoric acid (p,, = 1,685 g/ml)dmwater to obtain ajtotal
volume of 100 ml.

6 Apparptus

Use the follqwing apparatus. An example of the test apparatus isgiven in Figure 1.
6.1 Hot plate, with a metal plate on which a test specimen ean be kept at specified temperature.

6.2 Electyic potential generating cell, of stainless steel of 316 grade (ISO number 4401-316-00-1 or
4436-316-0P-1) and where it is possible to attach and detach the gasket and hold the test solution|. The
volume insidle the cell shall be over 1 ml.

6.3 Gasket, made of non-conductive materials, such as rubber or synthetic resins. The intprnal
diameter of the gasket contacting with-the test specimen shall be approximately 3,6 mm. In cases uging a
different intprnal diameter size of the gasket, see Annex A.

6.4 Electryic potential detector, able to correctly detect the point of time when the voltage ex¢eeds
1,0 mV between the basis métal and the cell, which is connected with a resistor of 1,0 Q.

2 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=cc4a3c660cf54221813e8a4efc78f6ed

ISO 23052:2020(E)

Dimension in millimetres

° |6
IS
o . ®3,6
5
o«
| - - |
a) Configuration of the test apparatus b) Detail of gasket

Key
1  ¢lectric potential generating cell 5 hotplate
2 festsolution 6 electric potential'detector
3  dasket 7  resistor of 1,0-Q
4  flest specimen

7

7.1

The
from|

Whe
test
matd

Figure 1 — Example of the test apparatus

[est specimen

Sampling

fest specimen shall be taken from.a-flat significant surface of the product and shall ot be taken

the edge because of possible distertion and/or non-uniformity.

Fe it is impossible to test the'product itself, a test specimen may be used. However, in t
specimen used shall be(one that is representative of the product. It shall be made frd
rial and prepared under the same conditions of finishing as those used for the prepa

product.

The

hiluminium alley) the manufacturing conditions (kind and temper of the material) and

condjfition before_ ttéatment shall be the same as those of the product.

Preti
samd

his case, the
m the same
ration of the

the surface

reatment,*anodizing, colouring and sealing shall be performed in the same baths and under the

conditions as the treatment of the product.

7.2

dize

The standard size of the test specimen should be about 50 mm x 50 mm.

7.3

Treatment before testing

The test specimen shall be previously cleaned by using soft cloth with an appropriate solvent, such as
ethanol. Solvents that corrode the test specimen or protect the coating shall not be used.

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

© ISO

2020 - All rights reserved
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8 Procedure

8.1 Test solution

Choose the type of test solution according to the agreement between the anodizer and the customer.

8.2 Test temperature

The temperature of the test specimen shall be kept as given in Table 2.

It is preferal

NOTE In|
8.3 Meas
8.3.1 Plac

the specified
it is preferal
conductivity

8.3.2 Plac
it using a dr
contact with

8.3.3 Mea

Table 2— Testtemperature

Kinds of test solution Temperature
Alkali solution (5.1) 35°C+1,0°C
Acid solution (5.2) 80°C+1,0°C

ble to check the temperature of the test specimen surface by the surface thermometer.

cases of using other temperatures, see Annex A.
urement

E the test specimen on the hot plate, which shall be adjusted to keep the test specimen w
| temperature range, and keep for more than 1 min. If'the test specimen is thick or is no
ple to add a few drops of water between the hotplate and test specimen to ensure thd
as demonstrated in Annex B.

e the cell with gasket on the test specimen and inject approximately 1 ml of test solutiof]

the test solution. The test solution.may be at room temperature.

sure the time (in seconds) from-the injection of the test solution until the electric potg

detector indficates 1,0 mV.

8.3.4 Extr
the test speg

8.3.5 Rem
dried gauze

8.3.6 Rep

act the test solution from the cell using a different dropping pipette and remove the cell
imen.

ove the gasKetfrom the cell after every test and wipe off the test solution on the gasket
or similar:

ithin
t flat,
rmal

1 into

bpping pipette. Avoid air bubbles and make sure that the coating of the test area is totally in

ntial

from

hsing

pat/0ther two or more times the procedures from 8.3.2 to 8.3.5 at the different positions in
the test areq. Oln

WARNING — Take sufficient caution so as not to leak the solution. Wear gloves when using the
acid solution because the hot plate is at a high temperature.

9 Expression of results

Chemical resistance is indicated by the time in seconds to dissolve the whole thickness of the coating
(when the electric potential detector shows 1 mV).

The test result shall be determined by the average of all the tests, which are three or more times.

Sometimes extraordinary large or small values can be obtained. These data should be omitted from
the test values because they are caused by coating defects, such as scratches or micro cracks or by

remaining a

4

ir bubbles or leakage of the solution.
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10 Test report

The test report shall include at least the following information:

a) areference to this document, i.e. ISO 23052;

b) the type and identification of the product tested;

c) theinternal diameter of gasket, in cases using a larger internal diameter;

d) the kind of test solution: alkali (type A or B) or acid (see Clause 6);

e) {he concentration of test SOIUtIon, 1N cases tests using different concentrations,
f) the temperature, in cases tests being carried out at different temperatures;

g) any observations concerning the conduct of the test;

h) any deviation from the procedure;

i) the result of the test(s);

j)  the date of the test.

© IS0 2020 - All rights reserved 5


https://standardsiso.com/api/?name=cc4a3c660cf54221813e8a4efc78f6ed

ISO 23052

:2020(E)

Annex A
(informative)

Other conditions for the chemical resistance test

A.1 General

The chemic
concentrati
test temper

environment.

A.2 Gask

Other gaske
However, th

A.3 Conc

A.3.1 Alk

Other concg
Table 2 may
compared W

h] resistance test can be carried out using other test conditions, e.g. gasket size
n of sodium hydroxide solution or phosphoric acid solution (different alkali or aeid solu
hture) (A.3), as agreed between the anodizer and the customer and considering thg

et size
ts having an internal diameter larger than 3,6 mm given in Table® may be used for thig

P test results in these cases cannot be compared with those 6f the 3,6 mm gasket.

entration of sodium hydroxide solution or phosphoric acid solution

hli solution

ntrations of sodium hydroxide different fram those of the type A and type B solutio
be used for assessing alkali resistance. However, the test results in these cases cann
ith those of the type A and type B solutiehs.

A.3.2 Acid solution

Other conce

ntrations of phosphoric acid different from 570 g/1 given in 5.2 may be used for asse

acid resistance. However, the test_fesults in these cases cannot be compared with those o

phosphoric

A.3.3 Tes

The test ma
test results

hcid concentration of 570.g/1.

[ temperature

y be carriedoutat a test temperature different from that specified in Table 2. Howeve
n these cases cannot be compared with that those according to Table 2.

(A.2),

tion,
b use

test.

ns in

ot be

5sing
[ the

I, the
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Annex B
(informative)

Validation of the heating-up time

B.1 General

The test given in this annex was performed to consider the necessary heating-up time.

The result suggests that the thickness of the test specimen has only a small effect on th¢ heating-up
time|and that water drops between the hot plate and the test specimen are effective to Increase the
thermal conductivity.

B.2 | Test conditions and result

The test was performed under the following conditions. The result is'shown in Figure B.1.

Common conditions:

Test specimen size: 50 mm x 40 mm
Surface finishing: none (bare)
Measurement: on the surface of the test specimen by the thermocouple

Charlging conditions:
Plate thickness: 1 mm or 4 mm

Contact to the hot plate:  with or without a few drops of water between the hotplate pnd the test
Specimen

T¢mperature: 80°Cor35°C

© IS0 2020 - All rights reserved 7
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Bw N R < X

80

60

40

=80 °C

35°C

time after setting specimen on hot plate, in s

tempera

ure of specimen, in °C

the specjmen thickness is 1 mm without water drops

the specimen thickness is 1 mm with water drops

the specimen thickness is 4 mm without water drops

the specimen thickness is 4 mm with water drops

Figul

e B.1 — Relationship between the specimen thickness and the heating-up time
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