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Introduction

Many International Standards deal with corrosion testing, where scribe marks are introduced through
a coating to a metallic substrate. However, the method of scribe-mark introduction (scribing pattern,
tools, etc.) is not standardized across these standards.

The main purposes of an intentionally inflicted damage in a coating prior to corrosion testing are as
follows:

a) tosimulate and to investigate how adhesion of a coating originating from an artificial damage after
exposure is ensured;

b) toobtain an accelerated responseduning a corrosion test, e.g. at quality control during production;

¢) toinvestigate the general durability of a coating by observation of the rate of corrosion at a damage
spread after exposure.

Preliminary investigations have shown that several variants, both in terms of shape and dimensions, of
scribing tools are used. These variations occur both across countries and within countries. The effect of
using different tools is the production of scribe marks with different cross-seetional shape, depth and
exposed metal area. These differences will greatly affect test results obtained during corrosion tests, as
the intention of introducing scribe marks into a coating system is such that-oxygen and the electrolyte
present during exposure testing can obtain access to a well-defined and-active metal surface.

The actualnyethod used to introduce a scribe mark depends on the ¢oating type and thickness. However,
in all casesitis preferable if the cross-section is as smooth as possible, the metallic substrate is exposed
evenly-and no coating remains on the exposed substrate.
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Dimensions in millimetres
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NOTE 1 When evaluating the X-shape scribe in accordance with 150 4628-8;the section of scribe at
the intersection is ignored. Overlapping can happen.

a) X-shape

20
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The scribe should be located centrally on the plate to meet the minimum distance of 200mm to the edge.
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The scribe parallel to the longer side of the panel should be located centrally on the plate to meet the

minimum distance of 20 mm to the edge.

c) T-shape
=
=
[ =]
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20 20
d) L-shape
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NOTE 2 This shape is used especially for eliminating the influence of the rolling direction of aluminium.

e) Diagonal shape

Figure 1 — Surface shape of scribe marks on coated panels
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a) “V"-shaped cut h)" “U"-shaped cut variation1 ¢) "U"-shaped cutvariation 2
Key
1 coating
2 substrate
a  width of scribe mark at surface of coating
b width of scribé mark at coating/substrate boundary
¢ width of scribe mark at maximum penetration into substrate
d  penetration of scribe mark into substrate

Figure 2 — Cross-sectional shape of scribe mark through a coating

5 Apparatus
5.1 Scribing tool, see Annex A. Examples of commonly used scribing tools are listed in Table A.1.

5.2 Metal rule, to aid the introduction of a straight scribe mark of the specified length.

© 150 2019 - All rights reserved 5
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5.3 Magnification lens, x5 to x10 magnification, to visually ensure unifarmity of the scribe and
removal of debris (see Clause 7).

6 Test panels

Use a coated panel (or test piece) appropriate for carrying out the corrosion-resistance test.

7 Procedure

Ensure that the test panel is firmly secured while thé seribe mark is being introduced to ensure uniform
location and to prevent panel/tool slippage.

Use the scribing tool to introduce the scribemark through the coating to the metallic substrate. When
scribing, use the metal rule to guide the scribing tool and use a continuous scribing action with uniform
speed. Take care not to damage the surrounding coating whilst introducing the scribe mark.

It is preferable that the scribe mark be introduced through the coating to the metal substrate in one
smooth action. If this is not possible, actions should be repeated, taking care to follow the cross-section
of the previous actions. This should be recorded in the test report. An automated scribing machine may
be used.

The edges of the scribe mark should be uniform and should completely penetrate the coating. Remove
debris from the scribed mark.

The scribe should be done directly before starting the corrosion stress.

Ensuring uniformity of the scribe mark and complete removal of debris may be aided by viewing with
a x5 to xW'magnification lens.

8 Verification of the scribing tool

The scribing tool can become blunt with use and therefore the blade/point should be regularly visually
inspected, replaced periodically or, if possible, sharpened.

9 Report

A report of the procedure used for scribing should be prepared, including at least the following
information:

a) all information necessary for identification of the sample tested, including:
1) details of substrate material, and surface preparation prior to coating, and
2) all details necessary to identify the coating system tested,;
b) areference tethis document and its year of publication (1SO 17872:2019);
¢) areferenceto the International Standard by which the scribed paunels will be tested;
d) details of coating thickness;
€) -the scribing tool used;
f) the shape and dimensions of the scribe mark;
g) the orientation of the scribe mark during the test;

h) any deviations from the procedure specified;
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Annex B
(informative)

Examples of possible different results in one corrosion test when
using different scribing tools

Repeatedly, different scribing patterns respectively the introduction of different scribe marks incthe
same tests form the basis of discussions among test parties. Some customer specifications or ‘ather
test specifications contain informatiomas to which scribing tools are meant to be used. However, there
are also a lot of specifications in whicly the type of damage caused by the scribing tool is not described.
Therefore, most testing laboratories operate to the best of their knowledge.

An investigation shows how different scribing tools applied to one and the same specimen, tested in the
same test, can behave differently.

It has to be taken into account that this is only one example of a coating system. A conventional
automotive coating-with chemical pretreatment, cathodic electro-deposition'eoating and a composition
of primer, base caat-and clear coat, as it is currently applied in the industry, was used.

The tests were carried out on standard substrates for the automotiveindustry: cold rolled steel (ref.:
CRS), electrogalvanized steel (ref: ZE) and hot-dip galvanized steel (ref: Z). Examples of original
panels ef‘the three variants Z, CRS and ZE are shown in Figures'B.3 to B.5. As shown in Figure B.2, a
consitlerable influence can be seen in this test, especially whén galvanized substrates are used. The test
was carried out according to 1SO 11997-1, cycle B, with a duration of 10 weeks. The scribing tools used
in this test are shown in Figure B.1. Examples of confocal microscope pictures (topographies) of the
scribing tools f, i, g and j are shown in Figure B.6.

ATTENTION — Results can be different by using the same different scribing tools in a different
corrosion test.

Tool f) (1 mm)? Tool i)? Tool xxb

Tool g)? Tool j)?

Key
* Tools in accordance with Table A.l.
b Common (in-house) tool with hardened tip.

Figure B.1 — Scribing tools used for the test

© IS0 2019 - All rights reserved 17
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Key
CRS Colled Rolled Steel maximum outlier
ZE electrogalvanized steel, automotive quality minimum outlier

Z  hot dip galvanized steel, automotive quality

Y delamination around the scribe, in millimetres

Figure B.2 — Delamination d in accordance with ISO 4628-8, different scribing tools after
10 weeks ISO 11997-1, cycle B (boxplot of 8 test panels, 3 different variants)
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Figure B.3 — Example of an original panel of one the variants from Figure B.2 — substrate “Z"
(above before test/below after 10 weeks testing time)
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Figure B.4 — Example of an original panel of one the variants from Figure B.2Z — substrate
"CRS" (above before test/below after 10 weeks testing time)
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Figure B.5 — Example of an original panel of one the variants from Figure B.Z — substrate “ZE"
(above before test/below after 10 weeks testing time)
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a) Tool f (see Table A.1), 1 mm

c) Tool g (see Table A.1) d) Toolj (see Table A.1)

Figure B.6 — Example of confocal microscope pictures (topographies) of single scribing tools
(from
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