INTERNATIONAL ISO
STADARD 1518-1

First edition
2011-06-01

13 &
Paints andﬂﬁr}(njghég‘— Determination of
scratch reg&gt&ﬁce —

W
S
. »"ﬁ' et
1&%L~&'€f;ﬁ v Part 1:
M,p.x“ Constant-loading metho |
w0 . AL
,.%'1,"’}":.]\?‘:4 o ““ﬂ,
Peintures et vernis — Déterminzi_t{qli'd-'bﬁla résistance a la rayure
Partie 1;: Méthode a cha{‘glq&ﬁstante
o
Lt e™
R kl:'(x‘..."‘EIL X o
'55:'“_“ e &, "
153‘:"":‘ &ﬁ" “1"3“1
W A\
%«fﬁ'& w""‘“ﬂ
Aet™
ot
s
ﬂh&ﬁ?“\b
v
el
L
e

_ Reference number
= = ISO 1518-1:2011(E)

©1S0 2011




ISO 1518-1:2011(E)

T
"‘ﬁk‘ I\ s
aet”
e
A COPYRIGHT PR
0 \ijnf
%
©1S0 2011 %“ﬁe{ ¥

ﬁtﬁi{ﬂﬁﬂ o
wot&
. iﬁ-ﬁ’ o ﬂq,,":
‘ﬁ'ﬁﬁw o
aes®
WO
%ﬁﬁ' it‘t"“ﬁ
@-" 1‘;.\511“
et
wﬂ
DOCUMENT

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. + 4122 749 01 11

Fax + 41 22 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland



Contents Page
o1 =3V o o iv
5
1 ST eT Y =Y ﬁ;ﬁﬁ 12.‘&1*} ................................................... 1
E{}ﬁ s‘t‘:ﬂﬁ
2 Normative references............cccceecvimrrrnnnnnnnnnn 0 ;I.:w'.ﬁ't ....................................................................... 1
Ae

3 PLINGCIPIE wevvvrrerreeeeseeseeeesseseesessesesesssssseseee A e eeesseseesssssesesssseseessessesseessssssseesseseassesesssesseesssssmsseessesasseee 1
4 Apparatus....... ﬁ%. ..... = B e et eetes et e see e eeeeeeesseee e e et e et e ee e et e ee e et e seee e seseeesasees 2

l{(_, ,ﬁ\_ﬂﬁ
5 Samplinﬁ..ﬁﬁgﬁ ................................................................................................................................. 2

et .
6 Test@ﬁ%ls .............................................................................. K{kﬁ’ﬁ - S 4
TR o™
7 g (oY oZ=Y o [T - \r.'_:.‘.;l ....................................................... 4
aet™
8 Precision ... e ﬂ.t} ......................................................................... 5
9 Test report..................... % e eEeresEEeiisreeeeEeriesEeeseEeiessEeisesEEiesEEieisEEieEREESSEEISESEEESEEEESRSREEeRaEEiaianeeananeias 6
o
A

Bibliography............cou i %. T 08 i 7

PR

ﬂaﬂ:‘f“ . %ﬁ' 151.11":"

s
wﬂ
G
g‘_ﬁnﬁ 1&:"?'5“
GRS o™
R g v0®
&
wod
© IS0 2011 - All rights reserved iii

ISO 1518-1:2011(E)



ISO 1518-1:2011(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 1ISO
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. Internat|onal organizations, governmental and
non-governmental, in liaison with ISO, also take part in the wi géﬂ oIIaQR(_a-tes closely with the International
Electrotechnical Commission (IEC) on all matters of e]g'}"(" c%ﬂéhdardlzanon
w“'
International Standards are drafted in accordancw&"'ltﬁe rules given in the ISO/IEC Directives, Part 2.

The main task of te %ommlﬁéé's is to prepare International Standards. Draft International Standards
adopted by t%nnlcahﬁb%mlttees are circulated to the member bodies for voting. Publication as an
International 33 }reqmres approval by at least 75 % of the member bodlﬁ sting a vote.
L"l‘“
Attention is drawn to the possibility that some of the elements of %uﬁ&h\t may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all ngq b'a-'tent rights.
ot
ISO 1518-1 was prepared by Technical Committee ISO/TC 35, Paints and varnishes, Subcommittee SC 9,

General test methods for p%i%d varr&q_hes

wme

It cancels and repla'&l Q‘IHJJWS 1992, which has been technically revised. The m hanges are a) the
number of the stfﬁﬂlh"rd has been changed from ISO 1518 to ISO 1518-1 q‘ﬁ L“
b) a principle clause has been added; 'gl‘ “n..,"-":ﬂ
c) two versions of the test apparatus are now described; N.L':
d) the minimum length of the scratch has been reduced from 60 mr’rmt B mm;
e) the magnification of the lens used to examine the scratch has been specified as at least -4;
f) the supplementary test conditions ( erly Annex A) have been integrated in the test report; g) a clause on
precision has been added; tﬁ
h) Annex B specifying a p% )%{dﬁb -tipping scratch-test needles has been deleted.

et
ISO 1518 consists o'ﬁ‘%e%ollowmg parts, under the general title Paints and varnishes — Determination of

scratch resistance:

—— Part 1: Constant-loading method
—— Part 2: Variable-loading method

iv © IS0 2011 - All rights reserved
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Paints and varnishes — Determination of scratch resistance —

Part 1:
Constant-loading method

g,
A€ e

1 Scope x;’%,
h}{‘ﬁ ot

This part of SO 1518 specifies a test method for d&@mmiﬁgﬁ}nder defined conditions the resistance of a
single coating or a multi-coat system of paint, varnisﬁﬂﬂ;;{etlated product to penetration by scratching with a
scratch stylus loaded with a specified load. Penéttation of the stylus is to the substrate, except in the case
of a multi-coat systemﬂ?@i,ch %aﬁq*ihe stylus can penetrate either to the substrate or to an intermediate

coat. % o
A s
#o. - ¥R
The metho_cl.sg&t ied can be carried out

. 5
a) either as a “pass/fail” test, by testing with a single specified Ioa%(%ﬁﬁefuq_@é%&us to assess compliance
with a particular specification; o o
b) or by applying increasing loads to the stylus to dete“:r.;{kigbﬁthe minimum load at which the coating is
penetrated.

e
2 Normative refe %@ ae®
-Eiil. “1'-"'*‘1;1\

The following refer?_;‘\g&&ﬁ*documents are indispensable for the application q%-rdoqymbﬁt. For dated

references, onlyﬁgedition cited applies. For undated references, the Iatﬁ; fon _g‘{l_méﬁe}ferenced document
(including any amendments) applies. h:":““ '
ISO 1513, Paints and varnishes — Examination and preparation of teﬁ,&,e‘:a"r%ples
ISO 1514, Paints and varnishes — Standard panels for testing

ISO 2808, Paints and varnishes — Determination of film thickness

ISO 15528, Paints, varnishes and %ﬁriiﬁi&%mnts and varnishes — Sampling

At
) hx;m'?'u *

3 Principle Aer’
ot

A scratch stylus loaded with a specified load is drawn over a coating at a constant speed. The following test

parameters are specified:

—the geometry of the stylus tip;

—the range within which the test load may lie and the increments by which it may be increased; the procedure by

—which the stylus is lowered on to the coating;

—the speed at which the stylus travels and the minimum length of the scratch.

© 1SO 2011 - All rights reserved 1
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The scratch is examined to see if the coating has been penetrated to the extent specified for a single specified test
load (“pass/fail” test) or to determine the minimum test load required for penetration.

4 Apparatus

4.1 Scratch apparatus, two versions of which are illustrated in Figure 1 and Figure 2, with the following

characteristics:

— The test load acting on the scratch stylus fixed to the load b._eﬁbe pr@ﬂﬁbed either by a weight attached to
the stylus (see Figure 1) or by a weight which slides E'E-lgraq_qa]éh load beam (see Figure 2).

— The test load shall be 1 N to 20 N, shall be adjustable in |Qqqe1'h"‘l'§nts of 0,5 N and shall be accurate to within 0,2N

— The test panel held in a panel holder is moved .&ﬂaﬂh"e to the stylus by means of a linear actuator driven by a
motor. The speed at which the stylus travels shall be (35 + 5) mm/s and the length of the scratch shall be at
least 40 mm. The le % s,“lﬁ*c‘ﬁ can affect the result.

— Alowering daﬁ a Ri 'Famp brings the stylus smoothly into contact with the coating at the beginning of the
movement o Eerﬁ'b}el holder. The angle of the ramp shall be (12,5 + 2,5)°,

3 HhF s

1‘10 L“‘“

Some types of apparatus are designed so that the load beam mov %t@e‘tﬁst panel is fixed. Such types of

apparatus may also be used. ﬂx

4.2 Scratch stylus A, having a hemispherical hard-metal Hgl;&'fadlus 0,50 £ 0,01) mm.

4.3 Scratch stylus B, having a hemispherical hard-metal tip of radius (0,25 £+ 0,01) mm.

4.4 Scratch stylus C, hawﬁﬁnlsphﬁ'@al synthetic-ruby tip of radius (0,50 + 0,01) mm.

4.5 Scratch stylus % h.rem\é-bherlcal synthetic-ruby tip of radius (0,25 £ 0,01) mm.

4.6 Indicating dev%bﬁs'eﬂ on electrical contact between the stylus and the met%substrate, to show when

L“
@}‘t}(‘ “_UI“

NOTE 1  This device is not suitable for paints containing electrically conductlqugTéﬁents for non-metallic substrates or

the coating has bqﬁq}ﬁ?‘retrated.

if penetration to an intermediate non-conducting coat is required.
NOTE 2  The indicating device can only be used when certain parts of the scratch apparatus are electrically insulated.
4.7 Magnifying lens, with at least -4 m *ﬁ‘mflcatlg&

x"?"
5 Sampling 'f;f}"‘,_,k't "u‘ﬂ"’
Take a representative samplﬁdt‘tﬁe product to be tested (or of each product in the case of a multi-coat system), as
described in 1SO 15528.%

Examine and prepare each sample for testing, as described in ISO 1513.

2 © IS0 2011 - All rights reserved
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Figure 1 — Scratch apparatus — Version with the weight attached to the stylus
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Figure 2 — Scratch apparatus — Version with a sliding weight
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6 Test panels

6.1 Substrate

The test panels shall be made of steel with a thickness of 0,7 mm to 1,0 mm and shall conform to the requirements
of 1SO 1514. The panels should preferably have a size of 200 mm X100 mm.

6.2 Preparation and coating
Prepare each test panel in accordance with ISO 1514 and coat it according to the specified method with the product
or system under test.

- % 1\1"5
The method of application of the coating shall be as specif{el.dkllbq‘t 4 rr%q.qtn‘ai:turer or agreed between the interested
parties and shall be included in the test report [see Claus}g'b‘:'%eqvc'?)'?)].

. e w}w

6.3 Drying and conditioning
Dry (or stove) and age ':ﬁlica%l&i‘éach coated test panel for the specified time and under the specified

eﬁ&ﬁq&dﬂ% the coated panels at a temperature of (23 + 2) °C and a relative humidity of
(50 £ 5) % (i.e. in "%qlﬁhﬂaa with ISO 3270) for a minimum period of 16h. Carry out the test procedure immediately
after the rem{.q/@ﬂ:b'fthe test panels from the conditioning chamber. 3{:‘5&

’ﬂ::'l'" oo

The drying (or stoving) and ageing time and conditions shall be as spe: ;Ii!gd'ﬁgy the manufacturer or agreed between
interested parties and shall be included in the test report [seetﬁlglhgb, item c) 3)].

conditions. Befor:

t:"l‘“

6.4 Thickness of coati% XS
Determine the thickness, .E?&Ek quy.%ﬂhe dried coating by one of the procedures specified in ISO 2808.
A
[
'ﬁ-""ﬁ

R s
The dry-film thicknes‘gﬁiﬂll“be as specified by the manufacturer or agreed betwg erga_ta‘&i"'f)‘arties and shall

g@%&ﬂ

be included in theﬁ':fest report [see Clause 9, item c) 4)]. -&l‘ij',"; ““1‘5

2%
ALY
7 Procedure whot
7.1 Test conditions

ﬁ%’ 1"'-":'““’
- AAY
7.2 General test pr [%11

7.21 Clamp a coated teiL.pa‘r’i'e} on the panel holder with the coating facing upwards. Position the test panel so
that the distance betweep"itﬁé scratches to be made will be at least 5 mm and the distance from the scratches to the
edge of the test panel will be at least 10 mm.

7.2.2 Fix the scratch stylus in the load beam so that, when in position on the test panel, the stylus will be
perpendicular to the panel.

7.2.3  With the stylus unloaded, balance the load beam by means of the tare weight.

7.24 Adjust the test load to the required value by placing a weight on the stylus or by moving the sliding weight,
depending on the type of apparatus used.

7.2.5 Activate the indicating device, if used, and check that it is functioning correctly.

4 ©1S0 2011 - All rights reserved
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7.2.6 Start the motor of the apparatus and allow the scratch to be made in the coating. Observe the indicating
device during the test, if appropriate, to determine whether electrical contact occurs between the stylus and the
substrate.

7.2.7 Remove the panel and immediately examine the scratch, with the aid of the magnifying lens, for
penetration to the extent specified.

7.3 Procedure for a single specified load (“pass/fail” test)
Carry out the procedure specified in 7.2 three times on each of%test panels If the coating has not been
trlqmé%ult as “pass’”. If the coating has been

penetrated beyond the specified extent in one or more o sﬂ.ﬁfhs report the result as “fail”.
s

penetrated beyond the specified extent in any of the six test rggﬁrgp
*wﬂ*""")"k
7.4 Procedure for determlnatlon of tﬂ'é}mlnlmum load to cause penetration
Carry out the procedure ied in 7,;‘2:. starting at a load which is somewhat less than that expected to cause
penetration of the c @{ qséwely increase the load on the stylus in suitable increments until the coating is
penetrated. Rec q«m‘ﬁ;{\um load at which the stylus penetrates the coating to the extent specified. Repeat the
procedure onf fgth"br two panels. Report the lowest result, in newtons, of th tﬁﬁ\ﬁ,determmatlons
T

;%'1;'}\:.]-."3{_' 1..1“1 ‘“

%

8 Precision
In order to determine the precision of the test method, an mterl&b‘_dré}ory test was carried out. Four participants
tested three different coating systems. 1‘3"

Using the procedure spemﬂed;ﬁ,ﬁ-p r{ﬁ'ﬁ“‘ ISO 1518, the minimum load was recorded at which penetration of
the stylus to the next lﬁh de.;qr‘rh’hed by visual examination.

y.,‘t o —;F‘ %’ ﬂ_x

A repeatability Iiml"t, r, as defined in ISO 5725-1, could not be determined fé}h}b ty{)q-di-'@iestructlve test.

'c-“#“ﬁb
The visual inspection of the scratch has a considerable influence on the test result. The visual examination of
scratches on “poor” coatings is easy whereas, with scratch-resistant coatings, the onset of scratching is significantly

more difficult to observe. ¢ %‘ 1“'1..‘*

It was agreed by the partmm&al'ﬁ‘ﬁfh'@ interlaboratory test that only the reproducibility limit, (R) (= 30 %), should be
stated in this part of IS_%Q_'B:’F%’to give an approximate indication of the precision.

©1S0 2011 - All rights reserved 5
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9 Test report

The test report shall contain at least the following information:
a) all details necessary to identify the product tested (manufacturer, product code, batch number, etc.);
b) a reference to this part of ISO 1518 (ISO 1518-1:2011);

c) details of the preparation of the test panels, including the following:
(PR
. . %fﬁ\ et
1) the material, thickness and surface preparation m&‘ bst_@e:@ee 6.1),
t“hﬂb
2) the method of application of the test coatinwh'substrate, including the duration and conditions of drying
between coats in the case of a multi-coat system (see 6.2),
S
L5k et
. we . . " o
3) the dur: %ca,gﬁitﬁ)‘ns of drying (or stoving) of the coating, and the conditions of ageing, if applicable,
i !
before testing (s&%q.ﬂ), ﬁ}
* 5
w0 }({(ﬁ& \-":“‘l
4) the thickness, in micrometres, of the dry coating and the met or&_lﬁ@%BOS used to measure it, and
whether the coating is a single coating or a multi-coat systera_,ﬁeé' .21);

o
d) the scratch stylus used (A, B, C or D);
5

y %N ent” o .

e) the specified load me\h@... g&eﬁ%s during the test, if applicable (“pass/fail” test);
o W _

" X . . Ek =

f) the specified ﬁ@ﬂhbf penetration of the stylus (penetration to the substrateiE{l ntgfﬁ\égfate coat);
AL
P \ast
A\
g) the results of the test: {-,_E:":“
‘thﬂ

— either, for each determination, whether or not the coating was penetrated under the specified conditions

(“pass/fail”), ﬁ, XS
. et
i;];\\ ..‘1\“
— or the minimum Ioadﬁy}hﬁ“' 1étylus penetrated the coating;

h)  any deviation (by agreﬁ{uéh"tﬁ'or otherwise) from the test method specified,;
i) any unusual featurgg" (anomalies) observed during the test;
j)  the date of the test.

6 © IS0 2011 - All rights reserved
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