INTERNATIONAL

ISO

STANDARD 4623-2

First edition
2003-03-01

Paints and varnishes — Determina
resistance to filiform corrosion —

Part 2:
Aluminium substrates

tion of

Peintures et vernis — Deétérmination de la résistance a la carrosion

filiforme —

Partie 2: Subjectiles en aluminium

Reference number

=, = ISO 4

623-2:2003(E)

©1S0 2003


https://standardsiso.com/api/?name=8cc50a8fa7689d8f83130eafe6c72e38

ISO 4623-2:2003(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.

© 1S0 2003

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 +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=8cc50a8fa7689d8f83130eafe6c72e38

ISO 4623-2:2003(E)

Contents Page
] =T o o iv
INErOAUCHION ... v
1 £ o o - PR 1
2 Normative references .......cccciiiniiiinnin e g 2 s 1
3 Terms and definitions..........ccccvvviinii G e 2
4 T e o = -SSR IO 2
5 Required supplementary information..........ccccoo i (G ss€en e e e e e ss s s san e e e s e s s s s ssnees 2
6 EST= 110 o1 T ' SRR = APPSR SRR 2
7 N o o T - 1 ot A SROP R 2
8 ReageNnts ... e e 3
9 JLICEE3 T 14 L= . S Y R 3
10 o o7 =T o T - . S R 3
11 Evaluation of the degree of filiform corrosion...,...5 . ...ccccoiininciccc e 5
12 =Y o = oY o T~ P R 5
13 QLIS 38 =1 o1 - (S 5
Annex A (normative) Required supplementary information ... e 6

© ISO 2003 — All rights reserved iii


https://standardsiso.com/api/?name=8cc50a8fa7689d8f83130eafe6c72e38

ISO 4623-2:2003(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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting(OPublication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 4623-2 |was prepared by Technical Committee ISO/TC 35, Paintssahd varnishes, Subcommittee $C 9,
General tesfimethods for paints and varnishes.

ISO 4623 c@nsists of the following parts, under the general titlegPaints and varnishes — Determinatipn of
resistance tq filiform corrosion:

— Part 1: bteel substrates

—  Part 2: Aluminium substrates

iv © ISO 2003 — Al rights reserved
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Introduction

A scribe mark cut through a coating of paints or varnishes on metal can give rise to various types of corrosion,
such as blistering of the coating, corrosion of the metal under the coating as well as filiform corrosion. Filiform
corrosion tends to develop under specific conditions of temperature and relative humidity and when traces of
acids, bases or salts are present either under the paint coating or at breaks in the coating. These conditions
are gHenfoundin-marne-andlorindustrialenvironments—A-cerainameunt-of undercorrosion-of-the substrate,
start|ng from the scribe mark, will always occur. Filiform corrosion, however, is considered to bé’pfesent only if
the typical pattern in the form of threads is obvious.

© 1SO 2003 — Al rights reserved Vv
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Paints and varnishes — Determination of resistance to filiform
corrosion —

Part 2:
Aluminium substrates

1 [BScope

This|part of ISO 4623 describes a test procedure for assessing the protectiveaction of coatingg of paints or
varnishes on aluminium against filiform corrosion arising from a scribe markZeut'through the coating.

It is pnly suitable for assessing the performance of the coating/substrate’combination tested. It i not suitable
for predicting the performance of the coating on different substrates:

2 Normative references

The |following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For .undated references, the latest edition of the referenced
docyment (including any amendments) applies.

ISO (1513, Paints and varnishes — Examination and preparation of samples for testing

ISO (1514, Paints and varnishes — Stahdard panels for testing

ISO R808, Paints and varnishes~="Determination of film thickness

ISO B270, Paints and varniShes and their raw materials — Temperatures and humidities for condglitioning and
testing

ISO #628-8, Paints,and varnishes — Evaluation of degradation of coatings — Designation of quantity and size
of defects, and of.ntensity of uniform changes in appearance — Part 8: Evaluation of corrosipn around a
scribe

ISO #628-10, Paints and varnishes — Evaluation of degradation of coatings — Designation of puantity and
size pfdefects, and of intensity of uniform changes in appearance — Part 10: Assessment of filifofm corrosion
ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

© 1SO 2003 — Al rights reserved
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3 Terms and definitions

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

3.1

filiform corrosion
type of corrosion proceeding under a coat of paint, varnish or related product, in the form of threads, generally

starting from

NOTE

bare edges or from local damage to the coating

Usually the threads are irregular in length and direction of growth, but they may also be nearly parallel and of

approximately equal length. They usually follow the extrusion direction and do not cross over one another. They need to

be initiated by

4 Princi
A coated te
scribe mark

a relative hu
the intereste

5 Requi

For any par
supplements

6 Samp

Take a repn
system), as

Examine an

7 Apparn
Ordinary labj

71 Test
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ple
5t panel is scribed in a defined way. A small amount of hydrochloric acid is-introduced int
by exposure to hydrochloric acid vapour. The panel is then exposed in a test)cabinet at 40 °C

midity of 82 %. The effects of exposure are then evaluated by criteria agfeed in advance bet
d parties, these criteria usually being either of a subjective nature or as-given in ISO 4628-10

red supplementary information

icular application, the test method specified in this part.of ISO 4623 needs to be completq
ry information. The items of supplementary information are given in Annex A.

ing

b the
and
veen

d by

esentative sample of the product to be tested (or of each product in the case of a mulficoat

specified in ISO 15528.

| prepare each sample for testing,.as specified in ISO 1513.

atus
pratory apparatus-and glassware, together with the following:

cabinet, capable of being maintained at (40 £ 2) °C and a relative humidity of (82 £ 5) %.
have pravision for maintaining the panels in a horizontal position (see Note) at least 20 mm
d, provision for placing or hanging the test panels in an approximately vertical position so thg
lveen the faces of adjacent panels is at least 20 mm.

The
apart
t the

NOTE D

7.2
distance of (

7.3

ue to the hygroscopic acton of the hydrochloric acid in the scribe mark, mixiures of water droplets and
hydrochloric acid can be formed. Horizontal exposure will result in more corrosion which proceeds in a more regular
manner along the length of each scribe mark.

100 £+ 10) mm from the surface of the acid and at least 20 mm from each other.

Container, made of acid-resistant material, with a lid, and capable of holding the test panels at a

Scribe tool, consisting of a sharp instrument which will produce scribe marks with the dimensions

specified in 10.2 and with well-defined edges. There are many scribe tools available, and the result of the test
will vary depending on the tool used. A description of the scribe tool shall be given in the test report [see
Clause 13, item f)].
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8 Reagents

8.1

Hydrochloric acid, of analytical grade, concentration 38 % (p = 1,18 g/cm3).

The quality and purity of the hydrochloric acid shall be kept constant.

9 Test panels

9.1

Material and dimensions

The
dimsg
of ro

9.2

Prep
Spec

Unle
unde

If the
corrd

9.3
Dry
cond

defin
The

9.4

Dete
desg

10

10.1

Carr

test panels shall be of aluminium complying with the requirements of 1SO 1514 and
nsions 100 mm x 70 mm x 0,8 mm, unless otherwise specified, the short dimension being in
ling of the metal.

Preparation and coating

are the test panels as described in ISO 1514, unless otherwise specified, and then coat
ified method with the product or system under test.

5s otherwise specified, the back and edges of the panel shall also be coated with the produ
r test.

coating on the back and edges of the panel differs from that of the product under test, it
sion resistance greater than that of the product under test.

Drying and conditioning
or stove) and age (if applicable) each eoated test panel for the specified time under t
itions, and, unless otherwise specified, condition them at the standard temperature and rela

ed in 1ISO 3270 for at least 16 h, with{ree circulation of air and without exposing them to di
est procedure shall then be carried qut as soon as possible.

Thickness of coating

rmine the thickness, in, micrometres, of the dried coating by one of the non-destructive
ribed in ISO 2808.

Procedure

Determination

of minimum
the direction

them by the

ct or system

shall have a

he specified
ive humidity
ect sunlight.

procedures

out all tests in duplicate unless otherwise agreed

10.2 Scribing the test panels

Unless otherwise specified, make two scribe marks, each at least 30 mm long, on each test panel, making the
scribe marks perpendicular to each other. The distance between the scribe marks and from the scribe marks
to the edge of the panel shall be not less than 20 mm (see Figure 1). The scribe marks shall be of width
(1£0,1) mm unless otherwise agreed.

Remove the debris from the scribe marks. Ensure that the metal is clearly visible over the entire length of the
scribe marks by use of a magnifying glass of x 10 magnification.

© 1SO 2003 — Al rights reserved
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If the aluminium has surface cladding, then the scribe mark shall penetrate through the cladding layer by
0,05 mm to 0,1 mm.

Different scribing devices produce different amounts of corrosion in the scribe mark, therefore the manner of
scribing and the type of tool used shall be reported.

Dimensions in millimetres

1
(=]
N
(=]
o~
Al
(=]
o~
Al
220
Key
1 rolling dirgction
Figure 1 — Positions of scribe marks
10.3 Testing

Into the confainer (7 2), place (20 = 2) mI of hydrochlorlc acid (8.1) per litre of container volume Place the test
n the

from
each other. Place the lid on the container and keep for (60 + 5) min at a temperature of (23 + 2) °C. Remove
the test panels, allow them to stand at the standard conditions defined in ISO 3270 for 15 to 30 minutes and
then immediately place them in the test cabinet (7.1) at (40 + 2) °C and (82 + 5) % relative humidity until the
end of the specified test period.

NOTE It is recommended that a control specimen prepared from a paint of known durability be included with each
series of test panels.

4 © ISO 2003 — Al rights reserved
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Inspection of test panels

Where appropriate, at the specified intervals and on completion of the test, inspect the test panels for filiform
corrosion (see Clause 11). During inspection, the panels shall not be allowed to remain out of the cabinet for
more than 30 min, as a longer time may affect the development of the filiform corrosion.

If the coating is removed (by stripping) at specified intervals, make sure that enough test panels are placed in

the c

abinet at the beginning of the test.

11 Evaluation of the degree of filiform corrosion

Determine the length of the longest filament M and the most frequently occurring length.lu)©

thred

Repaort the results for the two scribe marks separately, as the scribe mark which is péfpendicular

direg
If sp
If sp

NOT

filiform corrosion.

12
No r

ISO/
prec

13
The
a)
b)
c)

d)

ds as described in ISO 4628-10.

tion will show much more and longer filiform corrosion.
peified, determine corrosion other than filiform about the scribe marks as described in ISO 461
peified, remove the coating with a non-corrosive paint remover and re:examine the substrate.

E Photographs of the test panels taken at the end of the test\may be helpful in assessing the

Precision

tlevant precision data are currently available.

sion data are available, they will be incarporated in this document.

Test report

est report shall contain-at feast the following information:

bl details necessary o identify the product tested;

b reference to¢his part of ISO 4623 and its year of publication (ISO 4623-2:2003);
he items:0f supplementary information referred to in Annex A;

b feference to the international or national standard, product specification or other docums

bhainfarmaotion waforead ta 1n A\
e o TatioTr TCTCTTCUtU T Oy

e) the duration of the test (see 10.3 and Annex A) and the intervals of inspection (see 10.4);

f)  a description of the scribe tool used and the dimensions and location of each scribe mark;

g) the results of the test as indicated in Clause 11;

h) any deviations, by agreement or otherwise, from the test procedure described;

i) the dates of the test.
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