INTERNATIONAL
STANDARD

ISO
8993

Second edition
2010-08-01

Anodizing of aluminium andits al
Rating system for the eyaluation ¢
pitting corrosion — Chart method

Anodisation de I'aluminium et dé<es alliages — Systéme

oys —
f

e cotation de

la corrosion par piqires — Methode reposant sur des images-types

— Reference number
= — ISO 8993:2010(E)

© SO 2010


https://standardsiso.com/api/?name=c74c66449855ac6387fd238e7c4a8148

ISO 8993:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2010 — Al rights reserved


https://standardsiso.com/api/?name=c74c66449855ac6387fd238e7c4a8148

ISO 8993:2010(E)

Contents

o =NV o
1 T o -
2 Terms and definitions ..o
3 (2 (Yoo [F] 030 o] g - 1 {1 ' [P S
31 Sample Preparation ... ccceiiiriiiisccsecerr e n e e s e s mneneeeeesnnnng Sheson
3.2 Determination of chart rating ..........cccocemiimiiicccccccrr e b e e
4 EXpPression of reSUlts ........ccccceiiiiiiiicccceccrin e sssse s e es s ssnnee e e s e Daiatnnnnn e e nees
5 LIS 3 =1 o T o N 7 s
=71 0 [T [0 = o /7

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=c74c66449855ac6387fd238e7c4a8148

ISO 8993:20

10(E)

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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starndards
adopted by the technical committees are circulated to the member bodies for voting>yPublication gs an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

rights. 1ISO shgll not be held responsible for identifying any or all such patent rights.

awn to the possibility that some of the elements of this document may be the subject of patent

ISO 8993 wap prepared by Technical Committee ISO/TC 79, Light metals and their alloys, Subcommittee

SC 2, Organi

This second ¢

and anodic oxidation coatings on aluminium.

dition cancels and replaces the first edition (ISO 8993:1989), which has been technically re¢vised.
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Anodizing of aluminium and its alloys — Rating system for the

eva

luation of pitting corrosion — Chart method

1

This International Standard specifies a chart rating system based on standard charts that-provids

defini
subjeq
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significant surface

part o
and/o

NOTE
NOTE

2.2

cope
g levels of performance of anodic oxidation coatings on aluminium and itscalloys th
ted to corrosion tests.

pting system is applicable to pitting corrosion resulting from

Ccelerated tests,

Kposure to corrosive environments, and

ractical service tests.

nternational Standard takes into account only pitting corrosion resulting from pene
tive anodic oxidation coating.

ISO 89943 describes a similar rating syster-based on defined grids.

erms and definitions

e purposes of this document,the following terms and definitions apply.

F the article covered.of to be covered by the coating, for which the coating is essential for
appearance

1 Adapted/from ISO 2064:1996!"], definition 3.1.

2  The-edges of an article are not normally included in the significant surface.

S a means of
it have been

ration of the

serviceability

corrosion pit
surface corrosion defect at which the anodic oxidation coating is penetrated

NOTE

Discoloration or other surface defects which do not penetrate the anodic coating do not count as corrosion pits.
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3 Proced

3.1

ure for rating

Sample preparation

A sample area of at least 5 000 mm?2 is necessary.

Use one of the following methods to remove corrosion products or deposits on the surface so that corrosion

pits may be cl

early discerned:

wipe with a slurry of fine pumice to abrade away corrosion products and dirt, then rinse in clean water and

a)
air dry;

or

b) dip for 5
(p20 = 1’1

or

c) dissolve
indicated
NOTE 1
oxidation
NOTE 2

WARNING —

hazardous tg

or

d) wipe with
upto10
indicated

3.2 Detern

Select an are
NOTE An

Compare the
given in Figun

min to 10 min in 30 % nitric acid, prepared by diluting 1 volume of concentrated nitri
0 g/ml) with 1 volume of water at 20 °C to 25 °C; rinse and dry as indicated in-a);

the anodic oxidation coating in a hot phosphoric acid/chromic acid-mixture; rinse and
in a) so that pitting in the aluminium substrate may be discerned;

ISO 2106[2 describes the preparation and use of this reagent for. the purposes of dissolution of the
oating.

This method is particularly useful for dark-coloured anodic’exidation coatings.

- Chromium (VI) is toxic and shall be handled properly. Chromium(Vl) solution
the environment and severely hazardous-to waters.

soft textile gauze dipped in dilute hydrochloric acid solution (100 ml of 35 % to 37 % HCI,
DO ml with distilled water or deienized water) to remove deposited copper, then rinse and
in a).

hination of chart rating
h of at least 5 000,mm?2 on the significant surface of the sample.

hask with an @pening of 50 mm x 100 mm can be used to define the area to be evaluated.

size ‘and frequency of corrosion pits on the cleaned significant surface with the rating
es-1t0 7. The rating charts show the maximum limit of corroded area for rating designatio

c acid

dry as

anodic

S are

made
dry as

charts
. The

rating chart w

ill be the chart designation which most closely resembles the corroded sample, for exam

le, B2

or C5. Disregard effects on the edges of samples. A rating of A indicates no visible corrosion, and a rating of

H indicates th

e greatest degree of corrosion covered by this International Standard.

A conversion of chart rating to percentage area of the significant surface covered by corrosion pits is indicated

in Table 1.
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Table 1 — Conversion of chart rating to percentage area covered by corrosion pits

4 E

Expre
as ap

5 T
The td
a) a
b) th

c
c) th
d) th

th

g
e) fth
NOTE
f) th

Chart rating Percentage area of corrosion pits
A None
B1 B2 B3 B4 B5 B6 < 0,02
C1C2C3C4C5C6b > 0,02 and < 0,05
D1 D2 D3 D4 D5 D6 > 0,05 and < 0,07
E1E2E3E4 E5E6 > 0,07 and < 0,10
F1F2F3F4FS5F6 010 and <025
G1 G2 G3 G4 G5 G6 >0,25and < 0,5
H1 H2 H3 H4 H5 H6 >0,5

xpression of results

5s the result of the examination as the chart rating and/or the percentagéjarea covered by
bropriate.

est report
st report shall include at least the following information:
reference to this International Standard;

e type and identification of the product tested and, where appropriate, the anodizing,
brrosion test procedure;

e method of sample preparation used*(see 3.1);
e case of comparison by (@n electronic method, the specification of the test apparatus
ven;
e chart rating and/orithe percentage area covered by corrosion pits (see Clause 4);
The acceptable chart rating will normally be specified in the relevant corrosion test or product s

e date of\the test.

corrosion pits,

bxposure and

e comparison method used, for'example, whether the comparison was done visually or elg¢ctronically; in

shall also be

becification.
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B1 B2 B3

B4 BS B6

Figure 1 — Rating charts for designation B
(Area of defects < 0,02 %)
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C1 C2 C3

C4 C5 C6

Figure 2 — Rating charts for designation C
(Area of defects > 0,02% and < 0,05 %)
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D1 D2 D3

D4 D5 D6

Figure 3 — Rating charts for designation D
(Area of defects > 0,05 % and < 0,07 %)
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E1 E2 E3
E4 ES E6

Figure 4 — Rating charts for designation E
(Area of defects > 0,07 % and < 0,10 %)
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F1

F2

F3

F4

F5

F6

Figure 5 — Rating charts for designation F
(Area of defects > 0,10 % and < 0,25 %)
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