INTERNATIONAL ISO
STANDARD 20567-2

Second edition
2017-01

Paints and varnishes — Determination
of stone-chip resistanceof coatings —

Part 2:
Single-impact test-with a guided
impact body

Peintures et vernis —-Détermination de la résistance des rgvétements
aux impacts de cailloux —

Partie 2: Essai dechoc simple par corps percutant guidé

_ Reference number
—/@\— 1SO 20567-2:2017(E)

ISO

N\
= © IS0 2017


https://standardsiso.com/api/?name=253ddb4d7d77bc9bf71290665ebe6224

IS0 20567-2:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=253ddb4d7d77bc9bf71290665ebe6224

Contents

FOT@WOT ........oocccocvvieeeve st

IIETOAUCEION......ccccc st

1 S0P ...

2 Normative references

3 Terms and definitions

4 Prineipte

5 Apparatus and Materials..............ois s S

6 TeSE PANELS ..o S
6.1 SUDSEIATE ..o sesessenessseseseeesssfy i e
6.2 Preparation and coating

10
An
An

IS0 20567-2:2017(E)

I

6.3  Thickness of the coating

PIOCEAUTE. ... e et

7.1 (00 111 0] ir= 1 (0] o SN 45 et S

7.2 Conditioning of the test PaNels ... Ko

7.3 Test conditions

7.4 NUMDET Of LESE TUNS ..o oy B

7.5 DELEITNINATION oo oot

Evaluation

PIECISTON ....oooo e NN e

9.1 Repeatability LML, 7. e e

9.2 Reproducibility HIMIt, R

TESTTEPOTT ... T e
ex A (informative) Examples of suitable procedures for removing loose paint..............|
ex B (normative) Calibration of the test apparatus.............e]

© IS0 2017 - All rights reserved

iii


https://standardsiso.com/api/?name=253ddb4d7d77bc9bf71290665ebe6224

IS0 20567-2:2017(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-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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

In the automobile industry, multi-layer paint coatings are applied to car bodies for protection. Grit,
road-metal and other materials can damage these coatings in such a way that individual layers come off
or the whole coating delaminates from the substrate.

Stone chipping can be simulated by means of single- and/or multi-impact tests. ISO 20567-1 describes
multi-impact testing; ISO 20567-2 and ISO 20567-3 describe single-impact tests.

© IS0 2017 - All rights reserved v
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Paints and varnishes — Determination of stone-chip
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sistance of coatings —

Part 2:
Single-impact test with a guided impact body
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Scope
5 document specifies a method for the evaluation of the resistance of automagbilefinishe

act of stones.

Normative references

following documents are referred to in the text in such a»way that some or all of th
Ktitutes requirements of this document. For dated referefices, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

1514, Paints and varnishes — Standard panels for testing
2808, Paints and varnishes — Determination of film thickness

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

573-3, Aluminium and aluminium allgys — Chemical composition and form of wrought
F 3: Chemical composition and form ef products

Terms and definitions
erms and definitionsare listed in this document.

and IEC maintaifi-terminological databases for use in standardization at the following ad

IEC Electropedia: available at http://www.electropedia.org/

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

4

Principle

t and other

Fings to the impact of a wedge-shaped body projected onto the surface under test to simulate the

bir content
pplies. For
[s) applies.

pnditioning

roducts —

dresses:

The stone-chip resistance of the coating under test is checked by projecting a defined impact body
onto it. The impact body used in the test has a wedge-shaped cutting edge to obtain a damage pattern
equivalent to that produced in a multi-impact test. The wedge-shaped impact body is pushed onto
the coating under test by the transmission of a pulse of energy from a steel ball accelerated using
compressed air.

Loo

se fragments of coating material are removed.

The stone-chip resistance is evaluated by measuring the total width of the delaminated coating,
including the mark left by the wedge.
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5 Apparatus and materials

Ordinary laboratory apparatus, together with the following.

5.1 Single-impact tester.

Figure 1 shows the upper part of the test apparatus.

Figure 2 shows the shape of the impact body and its dimensions. The impact body shall be made of
hardened steel (hardness 60 HRC to 66 HRC).

The test p
coated test
that of the
energy to {

NOTE ]

The impacf
500 impac
it has been

he impact body, which then strikes the test panel.
00 kPa = 1bar.

body shall be checked, and replaced if necessary, after a maximum of 500 test runs (i.e.
s) or at the end of the series of tests during which the impact body,passes the point at w
used for a total of 500 test runs.

6 Test panels

6.1 Subs

strate

Use test panels of at least 100 mm x 100 mm in size that areat least 0,7 mm thick.

6.2 Preparation and coating

Prepare ed
application

6.3 Thic

Determine
ISO 2808.

ch test panel in accordance with ISQ_1514 before coating and drying or stoving it. Use
method specified by the paint manufacturer.

kness of the coating

the thickness, in micrometres, of the dry coating by one of the procedures specifie

hinel is inserted on the tester with the wedge-shaped end of the impact body touching|the
panel and the spring exerting a slight pressure on the body. A steel ball of mass inferigr to
impact body is accelerated by a compressed-air blast (p = 300 kPa) and transmitspart of its

ter
ich

the

] in

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=253ddb4d7d77bc9bf71290665ebe6224

IS0 20567-2:2017(E)

1

;é%j

\7

Key]

1 |counterweight (mass exceeding 1'kg) 5 housing

2 |[testpanel 6  steel ball, hardness 60 HRC to 66 HRC
3 |impact body 7 pipe, bore 8,68'015 mm

4 |steel spring, diametérof wire 0,8 mm, 2,5 windings 8 compressed air

Figure-1’— Upper part of the test apparatus showing position of impact body

© IS0 2017 - All rights reserved 3
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Dimensions in millimetres

7 Procé€

7.1 Calil

Instruction
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Figure 2= Impact body

dure

bration

s for the calibration of the tester are given in Annex B.

litioning.of the test panels

he testpanels for atleast 16 hat (23 + 2) °C and (50 + 5) % relative humidity before carry
[ (in‘accordance with ISO 3270).

ring

7.3 Test

conditions

Carry out the test at room temperature, i.e. 18 °C to 28 °C. State the temperature in the test report.

After conditioning, ensure that condensation does not form prior to or during the test.

7.4 Number of test runs

Unless otherwise agreed, each test shall comprise three test runs.

© ISO 2017 - All rights reserved
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Determination

Prior to starting the test, set the pressure of the compressed-air supply to 300 kPa.

Place the test panel on the test apparatus with the coated side facing towards the impact body
(see Figure 1), place a counterweight (of mass exceeding 1 kg) on it and turn on the compressed air to
accelerate the steel ball and activate the impact body.

When several impacts are to be delivered to one test panel, turn off the compressed air after each
impact, move the panel by about 20 mm, replace the counterweight and then repeat the impact.

Renroveany toose paimtfronr thetestareaExamptes of suttabte methodsare givemr imAmnex A. The
method for removing the loose paint shall be agreed between the interested parties and;sha}l be stated
in the test report.
8 |[Evaluation
Detprmine the extent of the damage:
— |by measuring the total width, in millimetres, of the delaminated ¢oating, including the mark left by
the wedge;
— | by specifying, in addition, if possible, the main separation.level or the layers of the pgint system
between which loss of adhesion occurred.
An pxample of the result of a test run is shown in Figure)3. Examples of defects caused arg shown in
Figure 4.
Key
substrate 4 filler
phosphate-coat 5 topcoat
cathodicelectro-deposition coating 6  width of defect
F‘ignrp 3 F‘Yamplp of aresultofatestrun
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9 Preci

9.1 Rep

The repeat
be expecte

i.e. when tlhe test resul

short inter

For this mq

7-2:2017(E)
Dimensions in millimetres
Figure 4 — i}ﬁ&lples of defects
v
sion @ :
C)O
patability limit, r

ability limit, r; is @/alue below which the absolute difference between two test results
d to lie, with@ﬁ%% probability, when this method is used under repeatability conditi

val of ti%?slng the same apparatus.

thod@ 1,4 mm, relative to the mean value of the test results.

9.2 Rep

fa“n:k:“l-" Linait q

can
bns,

e obtained on identical material by one operator in one laboratory withlin a

UUUCTOTITC Y TITIIIG, T

The reproducibility limit, R, is the value below which the absolute difference between two test results,
each the mean of duplicates, can be expected to lie, with a 95 % probability, when this test method is
used under reproducibility conditions, i.e. when the test results are obtained on identical material by

operators i

n different laboratories using different apparatus.

For this method, R is 2,2 mm, relative to the mean value of the test results.
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