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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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Anodizing of aluminium and its alloys — Determination of
breakdown voltage and withstand voltage

1 S
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This document spec1f1es test methods for the determmatlon of the breakdown Voltage and withstand
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wire. The methods are apphcable to anodlc ox1dat10n coatmgs used prlmarlly
itors.

nethods are not applicable to coatings in the vicinity of cut edges, the edges of hg
es of angle on, for example, extruded shapes.

1  Breakdown voltage and withstand voltage are affected by relative humidity.

2 The methods described do not give satisfactory results for unsealed coatings bec
bd by the humidity in particular.

ormative references

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

h83, Anodizing of aluminium and its alloys<~— Terms and definitions

erms and definitions
e purposes of this document;the terms and definitions given in ISO 7583 apply.

1d IEC maintain terminglogical databases for use in standardization at the following

$0 Online browsing’platform: available at https://www.iso.org/obp

C Electropedia:javailable at http://www.electropedia.org/

rinciple

lectric voltage at which current first passes through an anodic oxidation coating

faces and on
as electrical

les, or sharp

huse they are

their content
applies. For
ents) applies.

addresses:

s measured.

Thesd

breakdown voltage and withstand voltage are a function of the dielectric character

stics and the

insulation properties of the anodic oxidation coatings. The breakdown voltage and withstand voltage
depend upon the thickness of the coating, as well as on many other factors, particularly the composition
of the basis metal, its surface condition, the effectiveness of sealing, the dryness of the test specimen
and the degree of ageing.

5 Apparatus

5.1

Power supply, from a suitable 50 Hz or 60 Hz source.

5.2 Transformer (AC), having an output with a waveform as nearly sinusoidal as possible, capable of
producing the voltage required.
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5.3 Voltage regulator, enabling the test voltage to be increased gradually from any point without
interruption, and providing an essentially undistorted waveform so that the peak voltage is within the

limit /2 +5

% (i.e. 1,34 to 1,48) of the root-mean-square (r.m.s.) voltage.

5.4 Current limiting resistor, 0,5 M(), in series with secondary winding of the transformer and the
test electrode probe (5.6).

5.5 Voltage-measuring device, which gives rm.s. values, expressed in volts.

5.6 Electrode probe, made from conducting material, suitably insulated for handling purposes, free

to move asr
3mmto8m
be such that,
force exerted

5.7 Contagq
probe or clip

5.8 Twisti
of jaws fixed
movement of

6 Test specimen

6.1 Samp]

The test spe
coating form
specimen sh

Where it is ifnpossible to test the productiitself, a test specimen which is representative of the pr

may be used
under the sa
alloy, the ma
treatment sh
the same bat]

6.2 Treati

The test spec
shall be rem

quired and adequately supported. The contact surtace snail be spherical with a diam
m and shall be maintained in a smooth, untarnished condition. The design of the probyg
when the spherical surface is placed on the surface of the anodized test specimen) th¢
on the coating is 0,5 N to 1,0 N (a probe of mass 50 g to 100 g is suitable).

which is capable of breaking through to the basis metal (7.1).

ng machine, for testing round wire, having two sets of jaws 400 mm apart, with o
while the other set is free to rotate. The jaws shall be moelinted so as to prevent |
the jaws when the twisting operation is carried out (7.2).

ing

fimen shall be taken from a significant$urface of the product, where the anodic oxid
ed thereon needs to satisfy the quality adapted to the application of the product. Th
1l not be taken from the edges forpossible distortion and/or non-uniformity.

In this case, the test specitmen used shall be made from the same material and pre
me conditions of finishing,as those used for the preparation of the product. The alum
hufacturing conditiorns)(kind and temper of the material), and the surface condition
all be the same as those of the product. Pretreatment and anodizing shall be perforn
h and under thesame conditions as the treatment of the product.

ment before testing

imenshall be clean, free from dirt, stains and other foreign matters. Any deposits or
pved\with a clean, soft cloth or similar material which is wetted by an appropriate of

ter of
» shall
b total

t plate, for testing flat test specimens, having a smooth, bright, metallic surface, or a cgntact

e set
ateral

lation
e test

oduct
pared
nium
efore
ned in

stains
ganic

solvent such

as-ethanol. Organic solvents which can corrode the test specimen or generate a prot

pctive

film on the test specimen shall not be used.

6.3 Size

The standard size of the test specimen should be 100 mm in length by 100 mm in width. The test
specimen of a different size may be used as agreed between the customer and the anodizer.
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7 Procedure
7.1 Flat or near-flat surfaces

7.1.1 Preparation of test

Before the test, the test specimen shall be kept in the test environment over 1 h. Measure and record
the temperature and relative humidity of the environment in which the test is taking place. Unless
otherwise specified, carry out the determination at room temperature and less than 65 % of relative
humidity. Place the test specimen on the contact plate (5.7) in good electrical contact with it, for example

by usj

ngan earthing r‘lip A]fprnaﬁvp]y make contacttothe basismetal ncing the contact
(=] 4

robe or clip.

Conn
of the
force

7.1.2

Starti
sudde
the p1
deter

Carry
Alter]

7.1.3

Starti
the s
the v
then t

ect the contact plate or contact probe or clip (5.7) and the electrode probe (5.6).to.0
secondary winding of the transformer (5.2), and place the probe on the test specimg
exerted on the coating is 0,5 N to 1,0 N (5.6).

Breakdown test

ng at zero, increase the voltage uniformly at a rate not exceeding.25 V/s until the
nly (indicating breakdown voltage of the coating). It is necessary to clean the conte
obe after any breakdown has occurred, and it is essential todeturn the voltage to z¢
mination and particularly before cleaning the probe.

out a minimum of five tests and record the loewest value and the mean val
natively, ascertain whether or not any value falls below a predetermined breakdown

Withstand voltage test

ng at zero, increase the voltage uniformly to the specified voltage and maintain th3
ecified period of time. If electric breakdown does not occur within the specified timg
pltage indicates the withstand voltage. If the voltage drops within the specified pd
hat is due to electric breakdown,

[t is necessary to clean the contactisurface of the probe after each determination, and it i

retur

h the voltage to zero after‘each determination and particularly before cleaning the pi

bposite poles
n so that the

oltage drops
ct surface of
ro after each

e obtained.
voltage.

it voltage for
period, then
riod of time,

5 essential to
obe.

The vpltage and the period.of time should be specified by the customer and the anodizer.

7.2 |Round wire

Beforg the testthe test specimen shall be kept in the test environment over 1 h. Measurfe and record
the tgmperaturé and relative humidity of the environment in which the test is taking place. Unless
otherwise ‘specified, carry out the determination at room temperature and less than 65 P46 of relative
humiglity, Twist together two suitable lengths of wire using the twisting machine (5.8) so that the
number-oftwists pet 56-mm opcuiﬁcd trTabtetisachieved:

Ensure that the two lengths of wire are of equal length between the jaws, are under equal tension and
are touching in the jaws.

Remove the wires from the twisting machine, separate the wires for about 50 mm at each end, and
remove the anodic oxidation coating from one pair of ends. Join the opposite poles of the secondary
winding of the transformer to these exposed ends.
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Table 1 — Number of twists for round wire test specimens

Diameter of wire, d Number of twists per 50 mm
mm
0,2=<d=<0,3
0,3<d<0,5
0,5<d<0,75
0,75<d<1,25
1,25<d <3,25
325<d<65 05
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Starting at z¢
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Express the
withstand vq

9 Testre
The test repq
a) areferer
b) the type
c) theanod

d) the bregd
breakdo

and/or
the with

NOTE
specifica

ro, increase the voltage uniformly at a rate not exceeding 25 V/s until the specified v
the voltage drops suddenly (indicating electric breakdown of the coating). [t]is’ess
e voltage to zero after each determination, and to maintain the contaetsObetwee
and test specimen.

minimum of five tests and record the lowest value and the.mean value obt

sion of results

breakdown voltage, in volts, as the lowest value recorded and the mean value and/
Itage.

port

rt shall include at least the following information:
ce to this document, i.e. ISO 2376:2019;

and identification of the producttested;

izing specification, when@pplicable;

kdown voltage (see(Clause 7) and, where appropriate, a statement as to whethg
vn voltage conforihed to that specified for the product;

stand voltage; the specified voltage, period of time;

Theiminimum acceptable breakdown voltage will normally be specified in the relevant p
ion.

, ascertain whether or not any value falls below a predetermined hreakdown voltage,.

bltage
ential
n the

hined.

br the

br the

foduct

e) theroom temperature and relative humidity of the environment at the time of the test;

r relevant information on the tests or the results;

f) any othe

g) any unusual features observed;
h) the date of the test.
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