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ISO 2135:2024(en)

rd

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t
patent(s). I$O takes no position concerning the evidence, validity or applicability of, any clai
rights in regpect thereof. As of the date of publication of this document, ISO had noteceived

patent(s)

this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or all;stich patent righ

ich may be required to implement this document. However, implementets are cay

Any trade
constitute 3

For an expl
related to
Organizatig

This docum
SC 2, Organ

This fifth 6
revised.

The main clhanges are as follows:

the pro

the ter

&

use of (a)
ed patent
hotice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

n endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

pxXpressions
Yorld Trade
pword.html.

ent was prepared by Technical Committee ISOATC 79, Light metals and their alloys, Sul
¢ and anodic oxidation coatings on aluminiun¥.

dition cancels and replaces the fourthoedition (ISO 2135:2017), which has been

cedural description in ClauSe*4 has been moved to 7.3;

ms for representing Eurepean blue wool reference material have been unified into|

refere

the app

the per

e
the terrI "light fastness,;number” has been specified in 3.1;

material”;

aratus listed-in the procedures have been added in Clause 5;

od of &xposure for instrumental assessment has been specified.

bcommittee

technically

"blue wool

Any feedb

a,Ek or questions on this document should be directed to the user’s national standﬂr

complete listi
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Anodizing of aluminium and its alloys — Accelerated test of
light fastness of coloured anodic oxidation coatings using
artificial light

1 Scope

This docunpent specifies an accelerated test method for assessing the fastness, using artifid

coloured an

For evaluat
actual serv

Accelerated
fastness nu

The method
means and

However, th
already est

The outdoo

2 Norm

The followi
requiremern

odic oxidation coatings on aluminium and its alloys.

ng light fastness on exterior exposure, only outdoor exposure under conditiohs’comp
ce is completely satisfactory.

testing is suitable as a quality-control test of coloured anodic oxidation coatings
mber has already been established by means of outdoor exposure testing.

is applicable to coloured anodic oxidation coatings on alumini@im and its alloys prod
for any purpose.

hblished by means of outdoor exposure testing and of\less than 6.

 exposure test is described in ISO 105-B01.

htive references

hg documents are referred to in the text in such a way that some or all of their content
ts of this document. For dated references, only the edition cited applies. For undated

the latest edlition of the referenced document{including any amendments) applies.

ISO 105-A0
ISO 105-B0

ISO 105-B0
lamp test

ISO 4582, H
filtered sola

ISO 7583, A

p, Textiles — Tests for colour fastness — Part A02: Grey scale for assessing change in col
|, Textiles — Tests for,eolour fastness — Part BO1: Colour fastness to light: Daylight

b, Textiles — Tests for'colour fastness — Part BO2: Colour fastness to artificial light: Xeng

lastics — Determination of changes in colour and variations in properties after expos
" radiations natural weathering or laboratory radiation sources

hodizing of aluminium and its alloys — Terms and definitions

ial light, of

arable with

whose light

uced by any

e method is not suitable for the measurement of coloured coatings with a light fastnless number

constitutes
references,

pur

n arc fading

ire to glass-

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 7583 and the following apply.

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

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

IEC Electropedia: available at https://www.electropedia.org/

© IS0 2024 - All rights reserved
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light fastness number
function of the number of exposure cycles required to produce the change in colour corresponding to grade 3
of the grey scale

Note 1 to entry: The exposure cycle is the time of exposure which is determined using the blue wool reference material

6 described i

n ISO 105-B02 to show a change in colour corresponding to grade 3 of the grey scale.

4 Principle

Expose coloured anodic oxidation coatings to artificial light. Observe any changes in colour regularly by
visual assessment (see 7.3.1) or instrumental assessment (see 7.3.2).

5 Appallatus

5.1 Expo

For tests in
this docum

Suitable lig

carbon-arc
5.2 Blue
5.3 Grey

sure devices

artificial light, there are several types of exposure device that fulfil thel¢onditions s
ent (see 7.2).

ht sources shall be provided by a xenon-arc lamp, open-frame carbon-arc lamp
amp (the specifications of which shall be in accordance with/Annex A).

wool reference materials 1 to 8, in accordance with ISO"105-B02.

scale for assessing change in colour, in accordanee with ISO 105-A02.

5.4 Opaque cardboard, in accordance with ISO 105-B01.

6 Tests

pecimen

6.1 Sampling

The test sp
part of the ¢

Where it is
specimen u
under the s

The alumin
condition b

Pre-treatm

ecimen shall be taken frem/a significant flat surface of the product and shall not be
tdge because of possibledistortion and/or non-uniformity:.

impossible to test'the product itself, a test specimen may be used. However, in this c

hme condition's-6f finishing as those used for the preparation of the product.

ium alloy,/the manufacturing conditions (kind and temper of the material) and
pforestreatment shall be the same as those of the product.

tipulated in

br enclosed

taken from

hse, the test

ced shall be representative of the product: it shall be made from the same material afd prepared

the surface

er the same

et anodizing, colouring and sealing shall be performed in the same baths and und

conditions as the treatment of the product.

6.2 Size

The standard size of the test specimen should be about 150 mm x 70 mm. Other sizes may be used based on
agreement between the interested parties.

6.3 Treatment before testing

The test specimen shall be clean and free from dirt, stains and other foreign matter. Any deposits or stains
shall be removed with a clean, soft cloth or similar material which is wetted by water or an appropriate

© IS0 2024 - All rights reserved
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organic solvent such as ethanol. Organic solvents which can corrode the test specimens or generate
protective films on the test specimens shall not be used.

7 Procedure

7.1 Preparation of test specimen

In order to detect the changes in colour, partly cover the exposed surface of the test specimen by means of a
piece of opaque cardboard. After exposure, take out the test specimen and remove the opaque cardboard to
determine the change in colour.

7.2 Exp sure conditions

Expose the [test specimens in such a way that they are equidistant from the light source, areund
revolve sloyly in order to ensure an identical distribution of light on each test specimen. If a f]
exposure d¢vice is used, this can be done by relocating test specimens.

Throughout the test, ensure that the temperature of the black panel is (63 +'3) °C. A tem
(50 % 3) °C ¢r another for the black panel may be used based on agreement between the interest

NOTE
negative de
This does no

Ensure that

The tolerances given are the allowable operational fluctuations, which are defined as the

iations from the setting of the sensor at the operational control sét point during equilibriur
t mean that the set value varies by plus/minus the amount indieated from the given value.

the procedure conforms to any instructions given by the manufacturer of the expos

7.3 Perigd of exposure

7.3.1 Fon

The exposu
time of exp
of the grey
exposure d

Coloured ay
the blue wo
grey scale. ]
light fastne

After calibr

visual assessment

re device and light source are first calibrated by exposing the blue wool reference ma
bsure is determined for these refererices to show the change in colour correspondin
scale (about 25 % loss of colouf),"This length of time is defined as the exposure d
bvice (see 8.2.2, NOTE).

odized test specimens of unknown light fastness are then exposed under the same ¢
ol reference materials until they also show the change in colour corresponding to gr
"he number of expostire cycles required to produce this colour deterioration is used t
5s numbers of the'specimens tested (see 8.2).

hting the exposure device, test the test specimens for several exposure cycles until th

change in cplour corresponding to grade 3 of the grey scale (about 25 % loss of colour). Record th

exposure Cy

rcles required to produce this change in colour.

The exposu

e ¢ycle time for any given exposure device remains constant if:

the temperature is constant,
the distance between the light source and the test specimens is constant,

the ambient conditions (e.g. humidity) are constant.

which they
at bed type

perature of
bd parties.

positive and
h conditions.

ire device.

ferial 6. The
b to grade 3
ycle for the

bnditions as
ade 3 of the
p assign the

ey show the
e number of

In general, these conditions are not held over a long period of time. It is therefore necessary to redetermine
the exposure cycle period from time to time.

© IS0 2024 - All rights reserved
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For instrumental assessment

When the results are expressed from an instrumental assessment (see 8.3), the number of exposure cycles

is determin

8 Expre

ed by agreement between the interested parties.

ssion of results

8.1 General

The results should be expressed by visual assessment (see 8.2) or instrumental assessment (see 8.3).

8.2 Visu

]l assessment

8.2.1 The

light fastness number is indicated in Table 1.

Fable 1 — Light fastness number as a function of the number of exposture cycles

Number of exposure cycles to fade
anodized test specimen to grade 3
of the grey scale

Light fastnesSnumber

1
2to3
4to7
8to 15

16
over 16

O© 0 3 O

10
greater than 10

8.2.2 To
manufactuy

NOTE T
test are abou

hvoid differences in the performance of\the blue wool reference material 6 fro

bpical exposure cycle times of the blue'\wool reference material 6 with exposure device desi
t 300 h with a xenon-arc lamp (seellSO 105-B02) and 150 h with a carbon-arc lamp.

umental assessment

difference between(exposed and masked parts shall be determined by the colof
bxpressed by AE* (f)required, the gloss retention in ISO 7668 is determined. If

the test specimen.

port

oft,shall contain at least the following information:

ers, the references used should always.¢ome from the same manufacturer, if possiblg.

m different

oned for this

ir meter in
the opaque

s not used, the colour difference and the gloss retention shall be determined before alnd after the

8.3 Instr
The colour
ISO 4582, ¢
cardboard i
exposure of
9 Testr
The test rey
a)
b)
9
d)
e)
f)
g)

areference to this document, i.e. ISO 2135: 2024;
the type, application and identification of the product tested;
the specification of the material used;

the type of finishing treatment used;

the results of the test (see Clause 8);

any deviation, by agreement or otherwise, from the procedure specified;

© IS0 2024 - All rights reserved
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h) any unusual features observed;

i) the date of the test.
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