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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.
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INTERNATIONAL STANDARD ISO 16925:2021(E)

Paints and varnishes — Determination of the resistance of
coatings to pressure water-jetting

1 Scope

This document specifies a test method for the evaluation of the resistance of coatings to pressure
Water=reHD . R >

2 ormative references

The following documents are referred to in the text in such a way that sonie)or all of their content
constitutes requirements of this document. For dated references, only the.edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 1513, Paints and varnishes — Examination and preparation of testsamples

ISO 4808, Paints and varnishes — Determination of film thickness

ISO 4618, Paints and varnishes — Terms and definitions

ISO 15528, Paints, varnishes and raw materials for paints-and varnishes — Sampling

ISO 17872, Paints and varnishes — Guidelines for the“introduction of scribe marks through| coatings on
metallic panels for corrosion testing

3 Terms and definitions
For the purposes of this document, theterms and definitions given in ISO 4618 apply.

ISO gnd [EC maintain terminology*databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

4 Principle

The yesistance of a coated test specimen to the loss of adhesive strength is tested by mear]s of defined
pressure€ water-jetting.

The externtof thedammageof thetestspecimenr prinmarity dependsom, besides theadtesive strength,
the space between nozzle and test piece, the mass flow rate, the test time, the geometry of the nozzle,
the impact area, the angle of impact, and the water temperature of the jet, as well as the cutting and
scribing tool.

The evaluation is carried out by means of a visual comparison of pictures, in which characteristic values
are related to the peeled-off areas.

The parting line (plane) of the peeling shall be indicated in the test report (e.g. substrate/priming coat).

©1S0 2021 - All rights reserved 1
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5 Apparatus and materials

Ordinary laboratory apparatus, together with the following.

5.1 Pressure water-jet, consisting of a high-pressure pump and a nozzle.

A high-pressure pump conveys the water from a storage bin. To avoid influences from variations in
pressure, it is necessary that the pressure and the mass flow rate be adjustable at the nozzle described

below.
The water t{

The tempers
side of the u
calming sec
pump is ina

emperature shall be adjustable to £2 °C.

iture shall be adjusted in accordance with Annex A. Necessary safety devicesonthe preg
nit, e.g. pressure relief valve and by-pass valve, shall exist. If the jetting istinsteady,
Fion may be installed in front of the nozzle. A pulsation of the water jet at‘the opening ¢
dmissible. In order to reach a reproducible result, the nozzle shall be\solidly mechan

fixed and thje test specimen shall be secured against slipping. For the adjustmént of the mass flow
a nozzle with a jet angle of 40° and a mass flow rate of 6 kg/min at 2 MPa (20 bar) is required
Annex A).

The following technical data should be attainable:

—  mass flow rate: 8 kg/min to 14 kg/min

—  pressuyre: 4 MPa (40 bar) to 13 MPa(130 bar)

—  tempsgrature: 20°Cto 80°C

—  jetting time: 10sto 300s

Figure 1 shd
these tests.

ws the schematic construction af a‘pressure water-jet apparatus which is specially bui

sure
flow
fthe
cally
rate,

(see

It for
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6 oating valve with filter 13 pressure relief valve
7  ater shortage safegtiard 14 pressure transmitter

Figure 1 — Schematic construction of a pressure water-jet apparatus

5.2 | Cutting or scribing tool, to be agreed by the interested parties.

The following cutting and scribing tools are appropriate: cutter knife ("C”), scribing tool according to
van Laar (“L”) or scribing tool according to Sikkens (“S”), in accordance with ISO 17872.

The tool should be safely usable.

5.3 Time measuring device (stopwatch).

6 Sampling
Take a representative sample of the product being tested in accordance with ISO 15528.

Examine and prepare each sample for testing in accordance with ISO 1513.

© IS0 2021 - All rights reserved 3
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7 Preparation of test specimens

7.1 Test specimens

The test specimens should preferably be plane. The size of the test specimens as well as the number of
tests shall be agreed by the interested parties.

Test specimens (building components) can have different adhesive strengths. It is recommended that
different parts of the test specimen (building components) be tested.

rai—

7.2 Prep
The conditid

Before testi
temperaturg
before the c

7.3 ThicK

Determine
procedures

ion-and coating
HEHOH3ARE6-604 £

ns of coating, drying/hardening, as well as stoving, shall be agreed.

hg, the coated test specimens shall be conditioned either 48 h at 60 °C or Zdays at
. In case of conditioning at 60 °C, the specimen shall be cooled down to rgem temper;
it or scribe (see 8.1) is introduced.

(ness of coating

the dry film thickness of the coating, in micrometres, iw,aecordance with one o
Kpecified in ISO 2808.

8 Procedure

8.1 Intro

Make sure t

Introduce b
or scribing
minimal as
part allows
cuts or scril
or scribing ¢

NOTE

The cutting

ducing the cut or the scribe

hat the test specimen is securely fastened-when introducing the cut or the scribe.

Fool, as shown in Figure 2. The depth of the cut or scribe into the substrate should
that. At an angle, introduce a.sécond cut or scribe with a minimum length of 20 mm

levice may be used. Residues of the coating shall be removed from the cut or scribe.

The depth of the cut or’scribe into the substrate influences the result.

or scribing togdls)Should be checked regularly and replaced if necessary.

possible. The length of the first cut or scribe shall be at least 100 mm, if the geometry (

foom
iture

f the

bth of the cuts or scribes vertically thirough the coating into the substrate using the cultting

be as
fthe
The

es shall be introduced straight-line at an angle of approximately 30°. An automatic cujtting

© IS0 2021 - All rights reserved
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8.2 | Testing

Aftel

2100

ISO 16925:2021(E)

Dimensions in millimetres

between test specimen and nozzle.

o)

Operjate the pressure water-jetting apparatus at %ﬁm temperature.

Threle test methods (A, B, or C - see
see 5.2). The test method to be applied a

Y
) C}able 1 — Test methods

Figure 2 — Introducing the cuts or scribes (St (A)Q rew’s cross)

N
inserting the test specimen into the apparatus é} J'using a spacer block), calibrate the space

\)
Table lpa$e preferred as well as three possible tools|(C, L, or S -
e scribing or cutting tool to be used shall be agreed.

“\ PY
% Space between .
Test method Water tempe@ Impact angle | nozzle and sam- Mass flow rate Du_ratgon of
ture () 1 jetting
: pie

‘aao mm kg/min S
A ~ £ 2 90° £ 2° 1001 11,3+0,2 301
B 0602 90° + 2° 100+ 1 11,30,2 60+ 1
C A 60x2 90° + 2° 1301 11,3+0,2 601

\Z
For jetti

ionized water should be used.

Whe n%@ing automatic and manual devices, fasten the test specimen so that the water jef impacts as

shown in Figure 3. The jet impacts in the middle above the point of intersection onto the longer one of

both cuts/scribes.

© IS0 2021 - All rights reserved
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Figure 3 — Jetting area '\@

9 Evaluation
| S

&
9.1 General
QO

Damage is fecognizable when the coating loosens or flakes, g\eg\rdless of which coat sustain§ the
damage. 1%
&

o

\)
Carry out the evaluation visually, comparing the swﬁlen with the illustrations in Figure 4 to FigIre 9.

9.2 Evaluation with illustrations to compare

In the courpe of the visual evaluation, a cha@heristic value is laid down by comparing with the
illustrationg in Figure 4 to Figure 9. A char istic value between 1 and 5 results, depending oh the
degree of dgmage. No damage corresponds to the characteristic value 0. In addition to the evalugtion,
if applicablg, the attribution of the se ion from the main separation level or to the respectivg film
shall be indicated. 06
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Figure 4 — Characteristic value 0 for pressug water-jet damage
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a) Characteristic value 1a O

@Aaracteristic value 1b

c) Characteristic value 1c

Figure 5 — Characteristic value 1 for pressure water-jet damage
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a) Characteristic value 2a O

-

c) Characteristic value 2c

Figure 6 — Characteristic value 2 for pressure water-jet damage

© IS0 2021 - All rights reserved 9
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a) Characteristic value 3a O

S&Aaracteristic value 3b

c) Characteristic value 3c

Figure 7 — Characteristic value 3 for pressure water-jet damage

10 © IS0 2021 - All rights reserved
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a) Characteristic value 4a O

-

c) Characteristic value 4c

Figure 8 — Characteristic value 4 for pressure water-jet damage

© IS0 2021 - All rights reserved 11
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a) Characteristic value 5a O

@aracteristic value 5b

c) Characteristic value 5c

Figure 9 — Characteristic value 5 for pressure water-jet damage
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The result of the visual evaluation is indicated in dependence of the applied method, for example:
— method A: characteristic value A;
— method B: characteristic value B;
— method C: characteristic value C.

In addition, by measuring the areas of flaking (maximum width, in millimetres, or area, in square
millimetres), the overall damage can be evaluated. The overall damage is calculated by summing up all
damfiged areas of the test specimen. Even the smallest areas of Ilaking are measured and calculated,
and all areas added to the overall damage.

10 Precision

10.1f General

The |data regarding the repeatability and reproducibility limits “Wave been determjiined in an
interlaboratory test. Representatives of the automotive industry have been involved in the
interlaboratory test.

The interlaboratory test aimed at determining the precisiontof'the test method. As a standayd substrate,
poly¢arbonate/polybutylene terephthalate (PC/PBT) panels were coated with coatinlg materials
exclysively produced for this interlaboratory test. The interlaboratory test was conducted inj accordance
with|three different methods. In this document, the data relative to precision were obtainefl by method
A (sde Table 1). The test panels were centrally produced. The St Andrew’s cross was intrjoduced into
the doating with a defined new utility knife. Eaeh participant conducted the testing with their own
presgure water-jetting apparatus device. The test panels were visually assessed in compdrison to the
pictyres (see 9.2). Also, the overall damage area was calculated (see 9.2, last paragraph).

The ¢lata relative to the repeatabilitydimit and the reproducibility limit do not account for the influence
of the preparation of test specimens (see Clause 7).

Devigtions of precision can oc€ur due to different substrates.

10.2 Repeatability limit (r)

The Fepeatability limit r is the value below which the absolute difference between two|test results
(each the mean of¥alid duplicates) can be expected to lie when this method is used under repeatability
condjfitions. In~this case, the test results were obtained on identical material by one operator in one
laboratory within a short interval of time using the standardized test method. In this dogcument, the
repegtability limit r is one characteristic value with a preset probability of 95 %.

10.3 Reproducibility Iimit (R)

The reproducibility limit R is the value below which the absolute difference between two single test
results (each the mean of valid duplicates) can be expected to lie when this method is used under
reproducibility conditions. In this case, the test results are obtained on identical material by operators
in different laboratories using the standardized test method. In this document, the reproducibility limit
R is two characteristic values with a preset probability of 95 %.

11 Designation

The example below shows the designation of the test method in accordance with this document.

EXAMPLE Method A (in accordance with ISO 16925:2021, Table 1), with scribes introduced using a scribing
tool according to Sikkens (S) (in accordance with ISO 16925:2021, 5.2):

©1S0 2021 - All rights reserved 13
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