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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-governm

ental_in liaison with ISQ_also take part in the wark
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stan

the technical committees are circulated to the member bodies for voting:Publication
Standard requires approval by at least 75 % of the member bodies casting-a vote.
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nall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 79, Light metals and their alloys, Subcomr
c and anodic oxidation coatings on aluminium.
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Introduction

Hard anodizing is an electrolytic treatment which results in the formation of a hard and usually thick coating of

alum

ina used primarily for engineering purposes.

Hard anodizing can be applied to cast or wrought aluminium and aluminium alloys; however, alloys containing

more,

than 5 % copper and/or 8 % silicon and die r‘:lqting allnye require special anndi7ing procedures. To

obtai
alloy

Unlegs otherwise specified, articles are anodized after all heat-treatment, machining, welding,
perforating operations. The best results are achieved on machined surfaces. Sharp(edges are n
radiup of at least 10 times the intended thickness to avoid "burning" and/or spalling:

Hard| anodizing will usually result in a dimensional increase on each surface equal to about

coati

The

used|in a variety of applications, such as splines and threads. Narmal thickness (50 um to 80 un
wear|or insulation requirements. High thickness (150 um) is used for repairing purposes, but t
to be softer in outer regions. Very hard coatings reduge-the fatigue strength. This phenomena can be

tend

minimized by reducing thickness and/or by sealing. Hard afiodizing tends to increase surface rou
can he limited with low alloy contents and/or mechanical{inishing.

Hard[anodic oxidation coatings are mainly used to obtain

N optimum microhardness, wear resistance or low surface roughness characteristics, (o
are selected.

ng thickness. The dimensions of the component prior to anodizing will allow for this, if necess

thickness is generally within the range of 25 ym to 150 pym. Low. thickness (up to 25 uym)

fesistance to wear through abrasion or erosion;

glectrical insulation;

thermal insulation;

build-up (to repair partsout of tolerance on machining or worn parts);

fesistance to corresion (when sealed).

contents of

forming and
achined to a

50 % of the
ary.

s sometimes
n) is used for

nick coatings

ghness. This
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INTERNATIONAL STANDARD

ISO 10074:2010(E)

Anodizing of aluminium and its alloys — Specification for hard

an

1

This

odic oxidation coatings on aluminium and its alloys

$cope

International Standard specifies requirements for hard anodic oxidation coatings on alum

alloys, including test methods.

Information to be supplied by the customer to the anodizer is given in Annex A.

NOT

B This International Standard is not applicable to coatings produced by proecesses such as those

plasnia electrolytic oxidation, micro-arc oxidation, plasma-chemical anodic oxidatieh, anodic spark depo
anodiging.

2

The

Normative references

following referenced documents are indispensable.for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO

ISO

463:2003, Metallic and oxide coatings — Measurement of coating thickness — Microscopic

of anpdic oxidation coatings — Gravimeétric method

ISO

2360:2003, Non-conductive~.coatings on non-magnetic electrically conductive basis

Meagurement of coating thickness’— Amplitude-sensitive eddy-current method

ISO

ISO

ISO

ISO

2376:—2), Anodizing(ef aluminium and its alloys — Determination of electric breakdown pote
4516:2002, Metallic and other inorganic coatings — Vickers and Knoop microhardness tests

583:1986,Anodizing of aluminium and its alloys — Vocabulary

nium and its

referred to as
Sition or spark

t. For dated
b referenced

hl method

2106:—"), Anodizing of aluminium and-its alloys — Determination of mass per unit area (sufface density)

materials —

htial

ce of anodic

§251:—3), Anodizing of aluminium and its alloys — Measurement of abrasion resistan

oxiddtion coatings

ISO

9227:2007, Corrosion tests in artificial atmospheres — Salt spray tests

1) To be published. (Revision of ISO 2106:1982)
2) To be published. (Revision of ISO 2376:1972)
3) To be published. (Revision of ISO 8251:1987 and ISO 8252:1987)

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=1607456e9ff4c51810fcb0e4a6b69e01

ISO 10074:2010(E)

3 Terms

and definitions

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

3.1
lot

articles of the same nominal composition and temper which are processed together

3.2

lot acceptance tests
tests on a production lot to determine its conformance to the requirements of this specification

3.3

significant qurface

part of the
serviceability

NOTE Ad

4 Materi

brticle covered or to be covered by the coating and for which the coating is @ssenti
and/or appearance

apted from ISO 2064:1996, Definition 3.1.

Al classification

The propertigs and characteristics of hard anodic oxidation coatings are significantly affected by both the]

and the metH

od of production.

bl for

alloy

pings

form.
ance

Consequently, for the purposes of this International Standard, materials'are classified into five alloy grou
as follows:

— Class 1:|all wrought alloys except those in Class 2;

— Class 2 [a): alloys of the 2 000 series;

— Class 2 [b): alloys of the 5 000 series containing(2 % or more magnesium and alloys of the 7 000 seffies;
— Class 3 [a): casting alloys with less than 2 %,copper and/or 8 % silicon;

— Class 3 [b): other casting alloys.

5 Appearance

The significapt surface shallkkbe-Completely anodized and the visual appearance shall be substantially un
There shall e no spalling/blistering or powdery (burnt) areas. Visual examination shall be a lot accep
test.

Crazing or mlicrocracks shall not normally be a reason for rejection.

6 Thickness

Thickness measurements shall be made on the significant surfaces, but not within 5 mm of contact (jigging)
marks, nor in the immediate neighbourhood of a sharp edge.

Measurement shall be made using either the non-destructive eddy current method described in 1ISO 2360, or
the destructive microscopical method described in ISO 1463. In the case of a dispute, the microscopical

method (ISO

1463) shall be used.

Measurement of thickness or, where relevant, final dimensions, shall be dealt with in a lot acceptance test.

NOTE

is produced according to the conditions given in Annex B.

The usual coating thickness is between 40 ym and 60 ym (see introduction and Annex A). The test specimen

© 1SO 2010 — All rights reserved
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7 Surface density

The surface density (coating mass per unit area), when measured in accordance with ISO 2106 on unsealed
anodic oxidation coatings with a nominal thickness of 50 ym £+ 5 uym, shall have the minimum values given in

Table 1.
Table 1 — Minimum surface density
Material class Minimum acceptable value
Class 1 1 100 mg/dm?2
Class 2 950 mg/dm?
Class 3 (a) 950 mg/dm?
Class 3 (b) By agreement
If the poating thickness is not 50 um, the surface density shall be corrected proportionately.

8 1|

8.1

The fesistance to wear/abrasion shall be measured on unsealed anodic oxidation coatings (see |

good
with

NOTH
dyein

wear,
ISO

The T

8.2

The nesistance to wear/abrasion shall be determined by the measurement of loss in coating thic

in co
desc
19,6

WheI the abrasive wheel method is not @ppropriate (especially on some curved surfaces),

Resistance to wear/abrasion

General
correlation achieved with other properties, resistancé’ to wear/abrasion shall be tested in
Annex C, C.1, using the abrasive wheel test methaod described in ISO 8251.

Resistance to abrasion can be measured on\s€aled anodic oxidation coatings but hydrothermal
) can reduce the resistance to abrasion/wear by-over 50 %.

abrasion shall be tested in accordance with C.2, using the abrasive jet test method
251:—, Clause 6. This test gives an average for the total coating thickness.

ABER method (see C.3)may only be used when specified.

Abrasive wheel test method

ating mass..When determined in accordance with C.1, using the abrasive wheel wear
ibed in 18S0,8251:—, Clause 5, the final value shall be an average of at least three tests, us
N + 0,5:N*and silicon carbide paper of 240 mesh size.

each

cceptance vaIues shaII be in accordance W|th Table 2. The standard speC|men shaII be test

Note). Due to
accordance

sealing and/or

fesistance to
described in

ness or loss
test method
ing a load of

Ve

thlckness value shall be the average of ten readings in the test area.

ed each day,
ess is used,

The time between hard anodizing and abrasion testing shall be at least 24 h. During this period, the test
pieces shall be stored in the test environment.

©I1SO

2010 — All rights reserved
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Table 2 — Acceptance values for abrasive wheel test

Alloy Number of double strokes Relative mean specific abrasion resistance acceptance value
(ds) % compared to standard specimen (see Annex B)
Class 1 800 to 100 >80 %

Class 2 (a) 400 to 100 > 30 %

Class 2 (b) 800 to 100 >55%

Class 3 (a)? 400 to 100 >55%

or by agreement (see Note)

Class 3 (b)? 400 to 100 >20%

NOTE The relative mean specific abrasion resistance (RMSAR) is given by the equation
RMSAR L Mean wear r'eS|stance of test spemmt'an 100
Mean wear resistance of standard specimen

where the weal| resistance is the number of double strokes, which is necessary to remove 1 ym ( or 1 mg) of coatings.
a8  Castings gre not always suitable for abrasion/wear testing because of the surface condition and/or.the structure of the anodic
oxidation coatirpg. In the unusual event of Class 3 alloys requiring to be tested, the abrasion/wear resistance’ acceptance value shall be
agreed upon bgtween the anodizer and the customer and may require special reference panels.

8.3 Abragive jet test method

The resistange to wear/abrasion shall be determined by either the mass of silicon carbide or the time required

to penetrate
described in

The acceptance values shall be in accordance with Table_3:

Table 3 — Acceptance values for the abrasive jet test

the coating. When determined in accordance withZC.2, using the abrasive jet test mgthod
SO 8251:—, Clause 6, the final value shall be an average of at least three tests.

RMSAR #

Mean wear resistance of test specimen

Alloy Relative-mean specific abrasion resistance acceptance value
% compared to standard specimen (see Annex B)
Class 1 >80 %
Class 2 (a) > 30%
Class 2 (b) =.55 %
Clags 3 (a)? = 55 % }
or by agreement (see Note)
Clags 3 (b)2 > 20 %
NOTE The relative.mean specific abrasion resistance (RMSAR) is given by the equation

x100

Mean wear resistance of standard specimen

where the wear resistance is the duration, in seconds, or mass of abrasive, in grams, necessary to remove 1 um of coating thickness.

@  Castings are not always suitable for abrasion/wear testing because of the surface condition and/or the structure of the anodic
oxidation coating. In the unusual event of Class 3 alloys requiring to be tested, the abrasion/wear resistance acceptance value shall be
agreed upon between the anodizer and the customer and may require special reference panels.

© 1SO 2010 — All rights reserved
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8.4 TABER test method

When determined in accordance with C.3, the TABER abrasion acceptance values shall be in accordance
with Table 4.

Table 4 — Acceptance values for the TABER abrasive test

Alloy Acceptance value (maximum loss in mass) mg
Class 1 15
Class 2 (a) 35
Class 2 (b) 25
Class 3 See Note
NOTH Castings are not always suitable for abrasion/wear testing because of the surface condition 'and/or the ptructure of the

anodif oxidation coating. In the unusual event of Class 3 alloys requiring to be tested, the abrasion/wear, resistance adceptance value
shall pe agreed upon between the anodizer and the customer and may require special reference panels:

9 Vickers microhardness

The |Vickers microhardness of the hard anodic oxidation coating, when measured in acc¢rdance with
ISO 4516 on a coating with a thickness of 25 ym to 50 ym, shalkhave the minimum values given in Table 5.

Table 5 — Acceptance values for'the Vickers microhardness test

Alloy Microhardness, HV 0,05
Class 1 400
Class 2 (a) 250
Class 2 (b) 300
Class 3 (a) 250
Class 3 (b) By agreement
NOTE Coatings thicker than 50 um can have lower microhardness values, especially in the outer regions

The {est load should*be 0,49 N and, for thin anodic oxidation coatings or anodic oxidation coat|ngs of some
alloy$ the test load-should be agreed between the anodizer and the customer.

10 Resistance to corrosion

This test is only applicable to sealed oxidation coatings.

If a corrosion test is required (see Annex A), the anodic oxidation coating shall be tested for 336 h in
accordance with ISO 9227 [neutral salt spray (NSS) test].

A test piece with a normal anodic oxidation coating thickness of 50 um shall not show, after 336 h exposure to
neutral salt spray, any corrosion pits except those within 1,5 mm of jigging marks or corners.

NOTE Failure of this test can indicate flaws or discontinuities in the anodic oxidation coating and not necessarily a
sealing failure.

© 1SO 2010 — All rights reserved 5
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Annex A
(normative)

Information to be supplied by the customer to the anodizer

The following information shall be supplied, when appropriate, by the customer to the anodizer:

a)
b)
c)
d)
e)
f)

9)

the num

material

the exte

the thick

the preferred position and dimensions of the contact (jigging) marks;

final dim

any spe
surface

sampling procedure, if required (see Annex D);

any requ

any requ

any spe

any spe

ber of this International Standard;

designated (alloy and temper);
nt of significant surface(s);

ness of the anodic oxidation coating required;

ensional tolerances;

cial characteristic required, such as corrosion resistance{ electrical insulation, freedom|from
scratches, lot hardness requirements or roughness beforesand after treatment;

irements for measurement of breakdown voltage'(see Annex E);
irements for process qualification and approeval (see Annex F);
Cial packaging or delivery requirement(see Annex G);

Lial pretreatment or post-treatment (especially sealing) required (see Annex H).

© 1SO 2010 — All rights reserved
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Annex B
(normative)

Preparation of standard specimen

The standard anodized specimen for abrasion test purposes shall be prepared from polished or bright-rolled
aluminium sheet as follows:

Aluminium specification: Al 99,5
hickness: at least 2 mm
[Radius: at least 2 mm

NOTH 1 The recommended size of test specimen is 140 mm x 70 mm or 100 mm %400 mm.

The fpllowing processing conditions shall be carefully observed:

Pretreatment: degreasing only (light causti€ etching or acid pickling is permissible)
Anodizing: bath composition

ree sulfuric acid concentration: 180 g/l 2 g/l
Aluminium concentration: 1g/lto 5 g/l

est: deionized water

Condjtions of anodizing:

emperature: 0°C+0,5°C
Current density: 3,5 A/dm?2 + 0,35 A/dm?
Ptrong agitation: with compressed air or solution circulation
Anodizing time: 40 min
Anodic coating thickness: 50 um £ 5 um

The toating shall be unsealed and air dried. The standard specimen shall be anodized vertigally with the
longi udmal axis posmoned honzontally in the bath wh|Ie mamtammg wgorous agitation ovgr the anode

cimens shall
be anodlzed at one time, and the volume of the eIectronte shall be not Iess than 10 litres per test specimen.

NOTE 2 A standard specimen is tested at least once each day of testing.

NOTE 3  The standard specimens are most accurate and reproducible if anodized singly with careful control of all the
conditions.

NOTE 4  Standard specimens at the present time have inherent variations of + 10 %.

© 1SO 2010 — All rights reserved 7
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Annex C
(normative)

Abrasion testing

C.1 Abrasive wheel testing

Abrasion tes
hardness an
because of f{
measuremer
point by a pr

Class 2(a) a
strokes has
Clause 5).

The increass
and coarser
using an agr

NOTE If
testing and re

C.2 Abrasive jet testing

The abrasivs
method desq
described in
abrasion and

The nozzle ¢
in much long
coating can |

ling using the test described in ISO 8251:—, Clause 5 has shown good correlation betwee
| surface density, and as such it is the preferred test method. However, higher loads are reg
he higher abrasion resistance. The increased surface roughness of these coatings!,can ¢
t difficulties, so the top 2 um or 3 um should be abraded to produce a more reprodtcible st
btest abrasion of 100 double strokes.

loys tend to be less abrasion resistant than Class 1 alloys, so a lower gumber of test d
been specified in order to remove about 5 um per 400 double strokes (see I1SO 821
d abrasion resistance of hard anodic oxidation coatings requires,the use of a higher load (19
bed reference specimen may be preferred (see ISO 8251:>, 5.3.6).

0ss in coating mass is used, it is important that there be no'delay between weighing and testing or be
veighing.

jet test method is particularly suitable’ for components of complex or asymmetrical shape]
ribed in ISO 8251:—, Clause 6 permits the use of two different nozzle assemblies. The n
Figure D.2 in 1ISO 8251 uses high air velocities and low air flowrates. This results in very
the possibility of normally measuring the time to penetrate the coating.

escribed in Figure D.37in-ISO 8251:— uses low air velocities and high air flowrates. This r

er test times (approximately 10 times) but the weight of abrasive medium used to penetra
e normally measared.

Table 'C.1 — Comparison of nozzles used in abrasive jet testing

n the
uired
ause
brting

buble
1.—,

6 N)

Silicon carbide paper (240 mesh size). For some applications, comparative abrasive/wear tgsting

ween

The
pzzle
rapid

sults
the

Nozzle ISO 8251:—, Figure D. 2 1ISO 8251:—, Figure D.3

Air press

Lire (kPa) 15 15

Air flowra

Flowrate

Mesh size of abrading medium (um)

15 +1
125
25+1

672
125
25+1

te (I/min)

of abrading medium (g/min)

© ISO 2010 — All rights re;
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C.3 TABER abrasion test method

C.3.1 Preparation of the grinding wheels

Clean the grinding wheels after each test, for 50 cycles using S11 paper.

Every four cycles, reface the grinding wheels with a diamond grinding machine, taking care to remove as little

material as possible.

The limiting duration for use is 1 year after delivery.

C.3.2 Preparation of the test pieces

Allow at least 24 h to elapse between hard anodizing and abrasion testing. During this period,
piecgs in the test environment.

C.3.3 Procedure

Place the test piece on the wheel stand which has been set to rotate at 60 r/min + 2 r/min or 70 r,
Set both CS 17 grinding wheels and load each of them with 1 000 g.

Placg the dust extractor nozzle within 0,8 mm to 1,5 mm of the test piece.
Start|the extractor.

Set the cycle selector on 1 000 cycles.

Start|the test.

When the apparatus stops, remove the testpiece from the wheel stand.
Weigh the test piece to the nearest 0,1 mg (mass m).

Placg the test piece on the wheel.stand again.

Set tihe CS 17 grinding wheels.

Adjust the dust extraCtor’'nozzle.

Start|the extragtor.

Set tJve cycle-selector on 10 000 cycles.

d-the-t 1 d-h idit
Recordthetemperature-and-humidity

store the test

min + 2 r/min.

1 \
ot LA LR LA LA AT

Start the test.
When the apparatus stops, remove the test piece from the wheel stand.
Record the temperature and humidity at the end of the test.

Reweigh the test piece to the nearest 0,1 mg (mass m,).

© 1SO 2010 — All rights reserved
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C.3.4 Expression of results

The loss in mass Am, in milligrams, is given by the equation
Am = (mg —m4)

where

mgq is the mass, in milligrams, of the test piece after 1 000 cycles;

m4 is the mass, in milligrams, of the test piece after 10 000 cycles:

C.3.5 Test|report

The test repqrt shall include at least the following information:
a) areferece to this International Standard;

b) identification of the test specimen (including the alloy) and, if appropriate, the agreed reference specimen,;
c) the calcllated value of loss in mass;

d) temperafure and humidity recording before and after each test;

e) any othgr observation concerning the conduct of the test or thesnature of the test piece or test area;

f)  the date|of the test.

10 © 1SO 2010 — All rights reserved
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Annex D
(informative)

Sampling procedures

When a customer wishes to be assured that the quality of a lot or lots of anodized articles conforms to the
quality specified, it is recommended that sampling be carried out in accordance with one of the sampling plans

given in ISO 2859-1[11, using the guidance given in 1ISO 2859-10[2l,

Thus| when a complete order, anodized in the same plant, is delivered in a series of three\or
sampgling plan shall be chosen on the basis of an acceptable quality level (AQL) which represents
percgntage of non-conforming parts which the purchaser is prepared to tolerate.

© 1SO 2010 — All rights reserved
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Annex E
(normative)

Breakdown voltage
If required by the customer (see Annex A), the breakdown voltage of the anodic oxidation shall be determined

using the method described in 1ISO 2376. The minimum acceptable value of breakdown voltage shall be
agreed upon between the customer and the anodizer.

12 © 1SO 2010 — All rights reserved
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Annex F
(normative)

Process qualification and approval

When a process qualification is required, sample parts and/or panels shall be prepared for approval by the
customer before production commences. Qualification items shall be processed according to an identified
process schedule and the items shall be tested for compliance with the qualification requirements. No
devigtion from the process schedule shall be permitted without prior approval of the customer.
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