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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-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 Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The
adoq
Inter]

Attention is drawn to the possibility that some of the elements of this document may-be the subj

right

ISO
Gen

This

a)

b)

ISO
of cg

ted by the technical committees are circulated to the member bodies for voting. RUbIig
hational Standard requires approval by at least 75 % of the member bodies casting a‘viote.

5. ISO shall not be held responsible for identifying any or all such patent rights-

bral test methods for paints and varnishes.
second edition cancels and replaces the first edition (ISO 4628-8:2005). For this revision:

he use of measurement and calculation to determine delamination and corrosion is preferred
bf pictorial standards;

briificial defects with shape other than a linear scribe mark are introduced.

1628 consists of the following parts, under the genetal title Paints and varnishes — Evaluation of

Part 1: General introduction and designation system

Part 2: Assessment of degree of blistering

Part 3: Assessment of degree of rusting

Part 4: Assessment of degree of cracking

Part 5: Assessment of.degree of flaking

Part 6: Assessmenb of degree of chalking by tape method
Part 7: Assessment of degree of chalking by velvet method
Part 8:<AsSessment of degree of delamination and corrosion around a scribe or other artificia

Part 10: Assessment of degree of filiform corrosion

main task of technical committees is to prepare International Standards. Draft Internationdl Standards

ation as an

ect of patent

1628-8 was prepared by Technical Committee ISO/TC 35, Paints and (varnishes, Subcommittee SC 9,

over the use

degradation

atings — Designation of quantity and size of defects, and of intensity of uniform changes in appearance:

| defect
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Introduc

:2012(E)

tion

ISO 4628-1[1l defines a system for designating the quantity and size of defects and the intensity of uniform
changes in appearance of coatings and outlines the general principles of the system. This system is intended
to be used, in particular, for defects caused by ageing and weathering, and for uniform changes such as colour

changes, for

The other pa

example yellowing.

rts of ISO 4628 provide pictorial standards or other means for evaluating particular types of defect.

As far as possible, already existing evaluation schemes have been used as the basis.

After expos

re of a coated test panel with a scribe or other artificial defect in a corrosive environment, one, or

a combinatiq
— delamin
— corrosiq

Delaminatio
detailed info

In addition t
around the s

Rating of oth

n of both of, the following phenomena can occur around the scribe or other artificial defect;
ation;
n.

N and corrosion around the scribe or other artificial defect are evaluated separately to provide more
rmation about the performance of a coating system in corrosive environments.

b the procedure specified in this part of ISO 4628, assessments of délamination and corrgsion
cribe or other artificial defect may be carried out using optical image processing.

er defects is described in other parts of ISO 4628.
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Paints and varnishes — Evaluation of degradation of
coatings — Designation of quantity and size of defects, and
of intensity of uniform changes in appearance —

Part 8:
As inati i und
a scribe or other artificial defect

1 $cope

This|part of ISO 4628 specifies a method for assessing delamination and corrosion around a scribe or other
artificial defect on a coated panel or other coated test specimen, caused by a corrosive environmgnt.

This [part of ISO 4628 does not cover evaluation of pitting corrosion or pitdepth.

NOTE 1 Examples of corrosive environments are artificial atmospheres-sch as salt spray, as used in the test method
specfified in 1ISO 9227,[71 and sea waterimmersion as used in the test methodspecified in ISO 15711.18 Naturallenvironments
can glso be used.

NOTE 2 The extent of other defects can also be determined at.the same time as delamination and corrogion. Methods
are gjven as follows:

— Dplistering in accordance with ISO 4628-2;[2]
— [usting in accordance with ISO 4628-3;[3]
—  pracking in accordance with 1ISO 4628-4;[4
— flaking in accordance with ISO 4628-5;51

— filiform corrosion in accordanceWith 1SO 4628-10.16]

2 Normative references

The |following referenced documents are indispensable for the application of this documeni. For dated
references, only thig-edition cited applies. For undated references, the latest edition of the referenc¢éd document
(inclyiding any amendments) applies.

ISO 3270, Paints and varnishes and their raw materials — Temperatures and humidities for conditionirlg and testing

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

31
holiday
absence of a paint film from certain areas of a coated substrate

3.2

artificial defect

holiday through a coating, deliberately introduced in order to expose the underlying metal substrate prior to
exposure to a corrosive environment

© 1S0O 2012 — All rights reserved 1
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3.3

circular defect

circular holiday through a coating, deliberately introduced in order to expose the underlying metal substrate
prior to exposure in a corrosive environment

3.4
corroded area
area around a defect where the substrate has been attacked by corrosion

3.5
delaminated area
area around S

3.6

scribe
linear holida
to exposure

y through a coating, deliberately introduced in order to expose the underlying metal substrate
n a corrosive environment

prior

4 Principle

The delamin
immediately
a specified g

ption around a scribe or other artificial defect is assessed either diregtly at the end of the test psg
after removal of the test panel from a previous conditioning environment, or after conditionir
eriod.

riod,
g for

The corrosiq f the

test panel fr

n around the scribe or other artificial defect is assessed\either immediately after removal g
bm a previous conditioning environment or after remoyal of the coating.

Both the degree of delamination and the degree of corrosion are*determined by measurement and calculgtion.

5 Procedure

5.1 General

The assessi|
environment

hent of delamination shall be_.made immediately after removal of the panels from the conditigning
(5.2.1) unless otherwise specified or agreed, in which case assessment may be made affer a

further cond

tioning period, during which adhesion might recover (5.2.2).

The assessinent of corrosion miay be made on the coated panel (5.3.1) or, if agreed or otherwise spec

after strippin

If corrosion

delamination.

Testing of at

g off the coating (533.2).

is to be assessed after stripping off the coating, this is carried out after any assessme

least\three individual test panels is required unless otherwise specified or agreed.

fied,

nt of

5.2 Assessment of delamination

5.2.1 Directly at the end of the test period

Rinse the test panel with fresh tap water immediately after exposure, i.e. before the coating dries out, blow off
residues of water from the surface using compressed air if necessary, and inspect for visible changes. Carefully
remove loose coating using a knife blade held at an angle, positioning the blade at the coating/substrate
interface and forcing the coating away from the substrate.

Depending upon the coating type and degree of delamination, some force might be necessary to remove the
coating, but a boundary should be found where the coating becomes tightly adhered to the substrate, this
being the limit of delamination. To be able to correctly determine where this boundary between weak and tight
adhesion lies, it is necessary to assess the adhesion beyond the boundary.

© 1SO 2012 — All rights reserved
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If the adhesion of the coating to the substrate has deteriorated to the extent that no boundary can be found
and the coating can be easily removed up to the edge of the test panel, this should be noted in the test report.

If desired, compressed air or an adhesive tape may be used instead of a knife blade. It is important to remove
the loose coating completely.

If necessary, rinse the test panel again with fresh tap water.

Measure with a ruler, to the nearest 0,5 mm, the total width of delamination at a minimum of six points
uniformly distributed along the scribe or around the artificial defect (see Figure 1, measurements « to /). Ignore
delamination beyond the beginning and end of the original scribe.

If mgre accurate measurement is required, a magnifier with suitable scale may be used.

Delamination may be measured over more than six points if the test standard being followed requires, provided
this [nformation is included in the test report. Similarly, for a scribed line of length less, than 50 mm, fewer
than|six measurements may be made, provided that each measurement is a minimum of 6 mm apart and
information is included in the test report.

1

a) Scribe b) Circular defect

Key
1 corroded or delaminated area

2 width of original circular defect, w
3  width of original scribe, w

Figure 1 — Measurement of width of delamination or corrosion

5.2.2 After conditioning

Assess the delamination as specified in 5.2.1 after conditioning for 24 h at a temperature of (23 + 2) °C and a
relative humidity of (50 + 5) %, as specified in ISO 3270.

© 1S0O 2012 — Al rights reserved 3
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5.3 Assessment of corrosion

5.3.1

Directly after the end of the test period

Rinse the test panel with fresh tap water immediately after exposure, i.e. before the coating dries out, blow off
residues of water from the surface using compressed air if necessary, and inspect for visible changes. Carefully
remove the loose coating using a knife blade held at an angle, positioning the blade at the coating/substrate
interface and forcing the coating away from the substrate.

A suitable paint remover or other means, e.g. compressed air or an adhesive tape, may be used instead of a
knife blade. It is important to remove the loose coating completely.

If necessaryj

Measure with a ruler, to the nearest 0,5 mm, the width of corrosion at a minimum of six points” unifg

distributed 4

beginning and end of the original scribe.

If more accu

Corrosion n

rinse the test panel again with fresh tap water.

long the scribe or around the other artificial defect (see Figure 1). Ignore corrosion beyon

rate measurement is required, a magnifier with suitable scale may be used.

ay be measured over more than six points if the test standard being*followed requires, pro

rmly
i the

ided

this information is included in the test report. Similarly, for a scribed line of length less than 50 mm, fewer

than six me
information i

NOTE T
uncorroded S

5.3.2 Eval

Remove the
the corrosio
compressed

Measure thg

5.4 Asse$sment using pictorial-standards

Assessment]
delaminatior

NOTE T

6 Calcul

ptionand expression of results

hsurements may be made, provided that each measurement_iS¢a minimum of 6 mm apart
S included in the test report.

ne corrosion zone can normally be observed visually as“a difference in colour compared t
ubstrate.

lation of corrosion on stripped test panels

coating carefully from the test panel, either with a suitable paint remover that does not exace
n or by mechanical means. Rinse the ‘test panel rapidly with clean tap water, blow dry
air and immediately coat completely with clear coating material such as an aerosol lacquer.

width of corrosion according to the‘method specified in 5.3.1.

by measurement and calculation is preferred. However, if specified between the interested pa
and corrosion from a’scribe may be assessed using the pictorial standards given in Figure !

nese pictorial standards are based on the rating system defined in ISO 4628-1.I"]

and

b the

bate
with

rties,

T

6.1 Delan

Jj,naj;j_n_nﬁ_y_me_asurnmnnf and calculation

Determine, to the nearest 0,5 mm, the mean overall width of delamination, d4, using Formula (1):

_a+tbt+tc+d+te+ f

dy=

6

Calculate the delamination, 4, in millimetres, using Formula (2):

d
2

where

_d1—W

)

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=eadc1565549a2ecd664d8f4c04b59fe3

ISO 4628-8:2012(E)

d1 is the mean overall width of delamination, in millimetres;
w is the width of the original scribe or other artificial defect, in millimetres;

a, b, c,d e, f are individual delamination measurements — see Figure 1.

If the delamination is non-uniform, increase the number of measuring points, i.e. bring the measurement
points closer together, or calculate the delamination, d, in millimetres, using Formula (3) for a linear scribe
or Formula (4) for a circular defect. Ignore delamination beyond the beginning and end of the original scribe.
Determine the size of the area, for example by counting the corresponding squares of transparent millimetre

grid paper laid over the area
b_Aa-4 1
2 [
d:i(,/A -J4))
o1
where

Mg Is the delaminated area, including the scribe or other artificial defect area, in square mill
4, is the area of the scribe or other artificial defect in the arga evaluated, in square millimet

is the length of the scribe in the area evaluated, in millimetres.

Express the results as the mean overall width, to the nearest 0,5 mm, of delamination.

6.2

Corrosion by measurement and calculation

Determine, to the nearest 0,5 mm, the mean everall width of corrosion, w,, using Formula (5):

at+b+c+d+e+ f
C: 6

Calcplate the corrosion, ¢, in millimetres, using Formula (6):

c is the mean overall width of corrosion, in millimetres;

is the width of the original scribe or other artificial defect, in millimetres;

blc. d e f are individual corrosion measurements — see Figure 1

metres;

[es;

(3)

4)

(6)

If the corrosion is non-uniform, increase the number of measuring points, i.e. bring the measurement points
closer together, or calculate the corrosion, ¢, in millimetres, using Formula (7) for a linear scribe or Formula (8) for
a circular defect. Ignore corrosion beyond the beginning and end of the original scribe. Determine the size of the
area, for example by counting the corresponding squares of transparent millimetre grid paper laid over the area.

A4 -
c=—= Alx1
2 l

© 1SO 2012 — All rights reserved
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=LA ) ®

T

By

where
A. is the corroded area, including the scribe or other artificial defect area, in square millimetres;
Ay is the scribe or other artificial defect area in the area of evaluation, in square millimetres;
[ is the evaluated scribe length in millimetres.

Express the resulisasthe-meanoverallwidthto the nearest 0.5 mm-of corrosion-

6.3 Assessment using pictorial standards

The numerigal rating for delamination and corrosion around a scribe shall be given asqindicated in the
following exgmple:

Delamination and corrosion around a scribe: corrosion grade 2; delamination grade 3.

7 Test rgport
The test repprt shall contain at least the following information:

a) all information necessary for identification of the coating sample’ tested, including film thickness| and
number|of coats;

b) a reference to this part of ISO 4628 (ISO 4628-8:2012);
c) number|of replicate panels tested;
d) details ¢f the test conditioning including:
1) a dpscription of the corrosive environment,
2) the|duration of test in corrosive environment;
e) details ¢f the test procedure including:
1) whether the coating was-temoved and the method of removal, if applicable,
2) the|type of scribe t0ol"Used or the method used to produce the other artificial defect,
3) the|shape and dimensions of the scribe or other artificial defect,

4) whether @assessment was made immediately at the end of the test period or after a perigd of
corlditioning, and a description of the conditioning period and environment;

f)  theresults of the test, including the results of the individual assessments and their mean values, calculated
in accordance with Clause 6;

g) any deviations from the procedure specified;
h) any unusual features (anomalies) observed during the test;

i) the date of the test.

6 © 1S0 2012 — All rights reserved
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Grade 1 — Very slight

Grade 2 Slight

Grade 3 — Nloderate

Grade 4 — Copsiderable

Grade 5 — Severe

Figure 2 — Pictorial standards for assessment of delamination and corrosion around a scribe
(approximate scale 1:1)
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