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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national stan

dards

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. Interna
organizations, governmental and non-governmental, in liaison with ISO, also take part in the
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matt
electrotechnical standardization.

The proced

4. ISO shall not be held responsible for identifying any or all such patenbrights. Det

on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngme used in this document is information given for the convéniéence of users and do
constitute ar} endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific term

tional
work.
ers of

e are
br the
ith the

Hrawn to the possibility that some of the elements of this document may)be the subject of

hils of

ights identified during the development of the document will be in the Introduction and/or

S not

s and

expressions [related to conformity assessment, as well as information about ISO’s adherence fo the
World Trade| Organization (WTO) principles in the TechnicalBarriers to Trade (TBT) see www.iso

.org/iso/forgword.html.

This documgnt was prepared by Technical Committee ISO/TC 79, Light metals and their
Subcommitt¢e SC 2, Organic and anodic oxidation codtings on aluminium.

nlloys,

This third edition cancels and replaces the second edition (ISO 8993:2010), which has been techilically

revised. Themain changes compared with the previous edition are as follows:
— rating nimbers (RN) have been added to Table 1 and to Figures A.1 to A.8;
— arating fhart for designation A (RN 10) has been added to Figure A.1.

Any feedback or questions on thiS’document should be directed to the user’s national standards b
complete listing of these bodi€s can be found at www.iso.org/members.html.

hdy. A
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INTERNATIONAL STANDARD

ISO 8993:2018(E)

Anodizing of aluminium and its alloys — Rating system for
the evaluation of pitting corrosion — Chart method

1 Scope

This document specifies a chart rating system based on standard charts that provides a means of

defin
subje

nolevels of nerformance of anodic oxidation coatinogs on aluminium and its allgus t
=] ' 5 Y

Cted to corrosion tests.

This fating system is applicable to pitting corrosion resulting from

— a

|
@

— P
This

NOTE

rcelerated tests,
Kposure to corrosive environments, and

ractical service tests.

at have been

locument takes into account only pitting corrosion resulting from penetration of the protective
anodic oxidation coating.

IS0 8994[1] describes a similar rating system basedoudefined grids.

2 Normative references

The fpllowing documents are referred to in the text in such a way that some or all of

const

tutes requirements of this document:For dated references, only the edition cited

undafed references, the latest edition of thereferenced document (including any amendms

[SO 7

b83, Anodizing of aluminium and its alloys — Terms and definitions

3 Terms and definitions

For the purposes of this deetment, the terms and definitions given in ISO 7583 and the fol

ISO apd [EC maintaifrterminological databases for use in standardization at the following

]

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

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

3.1

their content
applies. For
ents) applies.

owing apply.

addresses:

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

Note 1 to entry: Discoloration or other surface defects which do not penetrate the anodic coating do not count as
corrosion pits.

4 Procedure for rating

4.1
A flat

Preparation of test specimen

test specimen area of at least 5 000 mm? is necessary.

© ISO 2018 - All rights reserved
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Use one of the following methods to remove corrosion products or deposits on the surface so that
corrosion pits can be easily discerned as appropriate:

water and air dry;

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

dip for 5 min to 10 min in 30 % nitric acid, prepared by diluting 1 volume of concentrated nitric

acid (p20 = 1,40 g/ml) with 1 volume of water at 20 °C to 25 °C; rinse and dry as indicated in a);

a)
or

b)
or

c) dissolve
as indicg
NOTE 1
the anodi
NOTE 2

WARNING -

hazardous t
or

d) wipe wit
made up
rinse an

4.2 Deter

Select an are|

NOTE A

Compare thsg
charts in acd
area for ratiry
the corroded
visible corro

A conversiorn
surface cove

Table 1 —

the anodic oxidation coating in a hot phosphoric acid/chromic acid mixture; rinsean
ted 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 purposesyoPdissolu
c oxidation coating.

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

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

h soft textile gauze dipped in dilute hydrochloric acid'solution (100 ml of 35 % to 37 ¢
to 1 000 ml with distilled water or deionized water) to remove deposited copper
| dry as indicated in a).

mination of chart rating
h of at least 5 000 mm?Z on the signifi¢ant surface of the test specimen.
hask with an opening of 50 mm x 100)mm can be used to define the area to be evaluated.

size and frequency of corfesion pits on the cleaned significant surface with the
ordance with Figures A<1\to A.8. The rating charts show the maximum limit of cor
g designation. The rating’chart will be the chart designation which most closely rese

specimen. Disregardeffects on the edges of test specimens. A rating of A indicaf
cion, and a ratingef H indicates the greatest degree of corrosion covered by this doc

of the chart/rating and/or the rating number (RN) to percentage area of the sig
red by corr@sion pits is indicated in Table 1.

Conversion of chart rating and rating number (RN) to percentage area covered

niLcant

ddry

ion of

s are

o HC],
then

rating
roded
mbles
es no

ent

by

corrosion pits

Percentage area of corrosion pits
Chart rating Rating number (RN) %
A 10 0,00 (None)

B1 B2 B3 B4 B5 B6 9,8 > 0,00 and 0,02
C1C2C3C4C5¢C6 9,5 > 0,02 and < 0,05
D1 D2 D3 D4 D5 D6 9,3 >0,05and < 0,07
E1E2E3 E4E5E6 9 >0,07 and < 0,10
F1F2F3F4F5F6 8 > 0,10 and < 0,25
G1G2G3 G4 G5G6 7 >0,25and <0,5
H1 H2 H3 H4 H5 H6 6 >0,5
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5 Expression of results

Express the result of the examination as the chart rating and/or rating number (RN) and/or the
percentage area covered by corrosion pits, as appropriate.

NOTE The number shown next the alphabet from B to H in Figures A.2 to A.8 indicates the grade of the
corrosion pits size on the same rating number.

6 Testreport

The test report shall include at least the following information:

a) a|reference to this document, i.e. ISO 8993:2018;

b) the type and identification of the product tested and, where appropriate, the anodizipng, exposure
ahd corrosion test procedure;

c) the preparation method of test specimen (see 4.1);

d) the comparison method used, for example, whether the comparison was done visually or
electronically; in the case of comparison by an electronic methed, the specification of the test
apparatus shall also be given;

e) the chartrating and/or rating number (RN) and/or the.percentage area covered by cprrosion pits
(3ee 4.2);

NOTE The acceptable chart rating and/or rating number (RN) will normally be specified in the relevant
cprrosion test or product specification.

f)
g)

job)

hy unusual features observed;

he date of the test.

(=
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Annex A
(normative)
Rating charts
A
NOTE Percentage area of corrosjon'pits is 0,00 %.
Figure)A.1 — Rating chart for designation A (RN 10)

4 © ISO 2018 - All rights reserved
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B1 B2 B3
B4 B5 B6
NOTE Percentage area of corrosion pits is 0,02 % (maximum limit).

Figure A.2 — Rating charts for designation B (RN 9,8)

© IS0 2018 - All rights reserved 5
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C1 C2 C3
C4 C5 Cé6
NOTE Percentage area of corrosion pits is 0,05 % (maximum limit).

Figure A.3 — Rating charts for designation C (RN 9,5)
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D1 D2 D3
D4 D5 D6
NOTE Percentage area of corrosion pits is 0,07 % (maximum limit).

Figure A.4 — Rating charts for designation D (RN 9,3)

© ISO 2018 - All rights reserved 7
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El E2 E3
E4 E5 E6
NOTE Percentage area of corrosion pits is 0,10 % (maximum limit).

Figure A.5 — Rating charts for designation E (RN 9)
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F1 F2 F3
F4 ES Fé6
NOTE Percentage area of corrosion pits is 0,25 % (maximum limit).

Figure A.6 — Rating charts for designation F (RN 8)
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G1 G2 G3
G4 G5 G6
NOTE Percentage area of corrosion pits is 0,5 % (maximum limit).

10

Figure A.7 — Rating charts for designation G (RN 7)
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