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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 1SO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of e%ci\ hmcal s:trandard|zat|on

International Standards are drafted in accordance with the r%%kg}fven “MéH%O/IEC Directives, Part 2.

The main task of technical committees is to prepare Inteﬁ_la’hg'r'\al Standards. Draft International Standards
adopted by the technical committees are cwculated!;ﬁ member bodies for voting. Publication as an
International Standard requires a groval by at least 75 % of the member bodies casting a vote.

Attention is drawn to t |I|t m"t"“éome of the elements of this document may be the subject of patent
rights. ISO shall not b'%r :&sﬁ&g&ble for identifying any or all such patent rights.

ISO 6272-1 was pmpé:"ed by Technical Committee ISO/TC 35, Paints and v, nﬁ&%’s%ﬁbmmlttee SC 9,
General test methods for paints and varnishes. ,%’ ﬂ“‘u

This second edition cancels and replaces the first edition (ISO 627%—1!&652 which has been technically
revised. The main technical changes are as follows: ‘t:-"l.“ﬁ

a) in the description of the guide tube (see 4.1.3) and in Figure 1, the play permitted between the guide tube
and the falling weight has beeﬁbﬁged, aks

yne
b) a “principle” clause ha;ﬁg'h:g?ﬂ 1"
c) the testis no Ionqﬁr@'med out at a specified relative humidity; msteadi ggﬂa% ’&ty is simply

recorded but the test has to be completed within a specified length aftep._’é'b%dltlonmg the test
panels; {“
o0®

d) the supplementary test conditions (formerly Annex A) have been incaf'borated in the testreport.

ISO 6272 consists of the following parts, under the general title Paints and varnishes — Rapid-deformation
(impact resistance) tests: S
%’ﬁ\bﬂ

— Part 1: Falling-weight test, /ag%;%%é

— Part 2: Falling-weight teg‘t,kg%/-area indenter

iv © SO 2011 — Al rights reserved
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Paints and varnishes — Rapid-deformation (impact resistance)
tests —

Part 1:
Falling-weight test, large-area indenter
%" Ex“n"'-l':'

Eﬁhﬁi“u‘ﬂ

e
1 Scope et
This part of ISO 6272 desgfibes a mg.thod for evaluating the resistance of a dry film of paint, varnish or related
product to crackin E}:g ff@'kﬁ'a substrate when it is subjected to a deformation caused by a falling
weight, with a Zﬁgkg‘il ia spherical indenter, dropped under standard conditions.
TR A

NOTE The t r@&"'“'hnpact" and “impact resistance” are used in the title a t of this part of ISO 6272, but an
important chigfacteristic of the apparatus used is that it should produce rapid:g‘ Eﬁltl‘rer than a trueimpact.

: i)
AR

The method described can be applied H“f. A

_1;.'_
. : . : et : . "
— either as a pass/fail test, the test being carried out f;ggmb%e drop height and with a specified mass, so as
to test compliance with a particular specification;

— or as a classification t%ﬁetermﬂh&, by gradually increasing the drop height and/or the mass, the

minimum mass %PQ"E‘ o \f@& for which the coating cracks or peels from its substrate.
=)

%cfﬁxﬂ. 1 ﬁ-‘% "l_:“.\_"i

. W
2 Normative‘references ‘f"ll-?:‘ At

‘ PR s
The following referenced documents are indispensable for the apphation of this document. For dated
references, only the edition cited applies. For undated referq\.ck“é , the latest edition of the referenced
document (including any amendments) applies.

ISO 1513, Paints and varnishes — E%:)inatioq ‘end preparation of test samples
als

. . & .:' .
ISO 1514, Paints and varnﬁs@ fﬁ%{q@d&?‘d panels for testing

oy
L\
ISO 2808, Paints and varﬂgf{éé — Determination of film thickness
o

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

ISO 13076, Paints and varnishes — Lighting and procedure for visual assessments

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

3 Principle

The coating under test is applied to suitable, thin (normally metal) panels. After the coating has cured, a
standard weight is dropped on to each panel from a height that will cause deformation of the coating and the
substrate. The test can be carried out with the coated side of the panel facing upwards (i.e. towards the falling

©1S0 2011 — Al rights reserved 1
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weight) or downwards (i.e. away from the weight). By gradually increasing the height from which the weight
drops, the point at which failure occurs can be determined. Films generally fail by cracking, which is made
more visible by the use of a magnifier.

4 Apparatus

Ordinary laboratory apparatus and glassware, together with the following:

41 Falling-weight apparatus, compromising the elements described in 4.1.1 to 4.1.6.
411 Base stand, of sufficient mass to support the die (4.1.4).

4.1.2 Falling weights (see Figure 1), the head having the %&% r|caI segment of diameter
(20 £ 0,3) mm, and a total mass of (1 000 + 10) g or (2 000 + b@g.. n ee m‘ther\mse specified.

4.1.3 Vertical guide tube (see Figures 1 and 2), to d|rec§Il be‘ﬂammg weight (4.1.2) perpendicularly on to the
test panel. The guide tube shall be graduated in mllllnilq{nbs o indicate the distance above the surface of the
test panel.

To avoid excessive frictio ‘t rj*wﬁr"accurate guidance, the difference between the inner diameter of the
guide tube and the oﬁ St the falling weight shall be (0,7 + 0,2) mm and the distance between the
bottom end of the gui h]e d the top of the test panel shall be not more than 4%m

4.1.4 Die (see 1Ik'lgure 1), ring-shaped with an inner diameter of (27 + Bg‘trﬁ?ier upper edge of the
ring shall be rounded, with a radius of curvature of (0,9 £ 0,2) mm. T mu;muF‘n height of the ring shall be
20 mm. “"'I-

aet

4.1.5 Clamping sleeve (see Figures 1 and 2), to hold the t&?} panel in position. The inner diameter at the
bottom shall be the same as that of the die [(27 + 0,3) mm]; however, it is important to ensure that the head of
the weight can travel smoothly throu '!;ﬁ clawrng sleeve.

\'\L
4.1.6 Stops (see Figure %ffe;&j‘ntthcknesses to limit the indentation depth of the falling weight.

S
4.2 Viewing lens, \%ﬁn‘b‘magmﬂcatlon of x10. it

S

5 Sampling “:-"*ﬂﬁ

Take a representative sample of the coating material to be tested (or of each product in the case of a multi-
coat system), as described in ISO 15528. _
ot
Examine and prepare each sample f(}kryg_eig‘ﬁ% gp."aescrlbed in ISO 1513.
-
L\

14
"L
.;.‘m“*
k
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Dimensions in millimetres
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guide tube &%}%({“ﬁﬁ
weight E"-“

additional weight(s)ﬂiﬁequired
clamping sleeve
die
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a  The difference between the inner diameter of the guide tube and the outer diameter of the falling weight is
(0,7 £0,2) mm.

Figure 1 — Falling-weight apparatus showing required dimensions
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Key

guide tube
falling weight
stops

clamping sleeve

die wﬂg}ﬂ

test panel
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Figure 2 — Sid %’lew of tellmg-welght apparatus

6 Test panels i%:“ ‘Ii'*"“
6.1 Substrate ﬁﬂﬂh
If a metal panel is used, it shall conform to the requirements of ISO 1514.

Whatever the panel material, the panels shall be planar, free from distortion and at least 0,25 mm thick. The
dimensions shall be such as to allow the test to be carried out at at least five different positions not less than

40 mm from each other and not less than 20 mm from the edge of the panel.

Measure the thickness to the nearest 0,01 mm.

4 ©1S0 2011 — Al rights reserved
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6.2 Preparation and coating
Prepare metal test panels in accordance with ISO 1514.

Whatever the panel material, coat the prepared panel by the method specified by the manufacturer of the
product or system under test to give the dry-film thickness specified by the manufacturer, or by a method
agreed upon between the interested parties to give a dry-film thickness agreed upon between the interested
parties.

The coating method and dry-film thickness used shall be included in the test report [see Clause 9, items c) 2)
and c) 4)].

6.3 Dryin e
o W\ Eﬁx\ ﬁ:n.\"‘ﬂﬁ
Dry (or stove) and age (if applicable) each coated t‘ée‘!-‘pa qL%r the time, and under the conditions, specified

by the manufacturer of the product or system under élebst;"br as agreed between the interested parties.

The time and conditions used shall be included in the test report [see Clause 9, item c) 3)].

'a..
1-\\"'

6.4 Thickne A

@ﬁt f_,h ing'
Determine theérjun:k?'ness in micrometres, of the dried coating by one o ﬁocedures specified in ISO 2808.
Make theq’.pa rements at, or as near as possible to, the posmons ,g,@r is to be carried out.

AL
Use only test panels for which the film thickness values dcﬁ’# r from the specified or agreed film
thickness by more than 10 %. &% 1;‘%
Qe
e

7 Procedure

N e
TR o™

7.1 General '35{];"}":(“
i e
Before testing, qugdrhon the coated panels at a temperature of (23?%75,& g."‘?‘e ative humidity of
(50 £ 5) % ( or at another temperature and humidity, agreed betﬁv e rn_l'é'l%sted parties, from those
specified in ISO 3270) for a minimum period of 16 h. Begin the t ure as soon as possible after

conditioning, but in any case complete it not later than 30 ng&.,]dﬂ r removal of the test panels from
conditioning.

Mount the apparatus on a firm surface (for example, concrete, steel or stone).

Carry out the test at (23 + 2) %ﬁ temperature agreed between the interested parties, from those
specified in ISO 3270. Sta‘l& sL_"Le erature at which the test was carried out in the test report.

Measure the relative h{@{hﬂ)‘? durrng the test and state it in the test report.

7.2 Passl/fail test (using a specified mass)

Ensure that the guide tube (4.1.3) is vertical. Attach additional weight(s), if required, to the weight in order to
achieve the required loading.

Adjust the height of the weight to the required release-point (using the graduations on the guide tube) and lock
in position. If necessary, fit stop(s) (4.1.6) of total thickness sufficient to limit the indentation to a depth agreed
between the interested parties or as otherwise specified. Place a test panel (see Clause 6) on the die (4.1.4),
with the coated face up or down, as specified. Hold the test panel in position by means of the clamping sleeve.
Release the weight (4.1.2) and allow it to fall on to the test panel.

Remove the test panel from the apparatus and examine the coating with the lens (4.2).

©1S0 2011 — Al rights reserved 5
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Report whether the coating on the test panel has cracked or has peeled from the substrate and whether or not
the substrate has cracked.

Repeat the test a further four times at different positions, giving a total of five drops. Report the coating as
satisfactory if at least four test positions show no cracking or peeling from the substrate.

7.3 Classification test (to determine the minimum drop height and mass which will cause
cracking or peeling)

7.3.1 Ensure that the guide tube (4.1.3) is vertical. Adjust the height of the weight (4.1.2) to the position
where it is expected that no failure will occur and lock in position. Place a test panel on the die (4.1.4) with the
coated face up or down, as specified or agreed upon. Hold the test pa n posmon by means of the clamping
sleeve. Release the weight (4.1.2) and allow it to fall on to the test ‘%’ a.LL"‘-
$1

7.3.2 Remove the test panel from the apparatus and eﬁgikhk?m tt\é'LEle‘formed area with the lens (4.2) for
coating cracks and/or peeling from the substrate. If no crac 1;:\,ﬂl!/or peeling are evident, repeat the procedure
at successively greater heights until cracks and/or peg\m‘- re observed, the increments in the height being
25 mm or multiples of 25 mm. Note the helght where cracks and/or peeling are observed for the firsttime.

If no cracks and/or peelin ed-\]%en the weight is dropped from the maximum height allowed by the
apparatus, repeat th @&ion.{ Ing at the lowest height setting) with an additional weight, making a total
of 2 kg.

-1
L“
If no cracks and/'é;" peellng are observed, repeat the operation (starti ?{@‘I ei"fhe|ght setting) with a
further additional weight, making a total of 3 kg. Where required, a fi ddlwhﬁ‘l weight may be added to

give a maximum mass of 4 kg.
w‘“

7.3.3 Once cracks and/or peeling are observed, carry out thé:-?ﬂﬂowmg procedure. Release the appropriate

weight and allow it to fall on to a test panel five times at different positions from each of the following heights:

— the height where cracks an @%ﬁq&eﬁb first observed during the procedure described in 7.3.2;
v
— 25 mm below this helg%" 0 I\t %’ oks
,y.,
Test in a random fasﬁlén taking care that not all impacts from one heigh %‘\%ﬁde ir{‘é&:cessmn on one
panel. “1

7.3.4 Examine, using the lighting and the procedure specified in |$*~""1"‘3076 the relevant areas of the
coating with the lens (4.2) for cracking and/or peeling from the substrate and tabulate all results as pass or fail.
Report as the end point of the test the mass/height combination for which the results change from mainly
passing to mainly failing.

7.3.5 If no end point can be es éﬁg‘{qpbgt the procedure in 7.3.3 and 7.3.4, taking all heights 25 mm

higher or lower, as approprlate slufé hat the end point of the test is covered by the range of heights
tested. ﬁ‘”
o

8 Precision

No precision data are currently available.

6 ©1S0 2011 — Al rights reserved
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9 Testreport

The test report shall contain at least the following information:

a) all details necessary to identify the product tested;

b) areference to this part of ISO 6272 (ISO 6272-1:2011);

c) details of the panels and their preparation, including the following:

1) the material, thickness and surface preparation of the substrate (see 6.1),

2) the method of application of the test coating to thheﬁ%le,%qgwmg the duration and conditions of
drying between coats in the case of a multi- 5{\4 m ($€86.2),
ety

3) the duration and conditions of drying (or sta@gﬂ'ﬁthg&oat and ageing (if applicable) of the coat before

testing (see 6.3), qh"'-"
4) the thickness, infiicrometras, of the dry coating and the method of measurement used from
ISO 2808 61, %@@Whether it is a single coating or a multi-coat system;

R o
d) the tempé’}(‘li;;ﬁ‘hh"&&relative humidity during the test;

. 1"_\‘;'"

vt
. '||,1'|.

e %

e) the ﬂ’?&ge‘}dture carried out, i.e. whether it was a pass/fail or aiﬁl ; ﬁ&tioq@%ﬁ
f)  the mass of the falling weight; .&’}u
g) the height, if appropriate, from which the weight wa?.,-a%pped;

h) whether the falling weigh%ck thg‘c_;gated face of the test panel or the uncoated face, orboth;
i

o y 0%
i)  whether or not éﬂﬂ‘eﬁs&h‘to limit the penetration depth of the falling weight (if so, state the total
thickness); 0 AW %‘ S
ok 1 5 1
- . ﬁ. {“L\

I\
j) the result &fRe test as indicated in 7.2 or 7.3; @%(' A
ot L ot
AALE
k) any deviation from the test method specified; \‘}e‘f“
Q

[) any unusual features (anomalies) observed during the test;

m) the date of the test. %’ XS
11?{4% m\“tﬂ
TR 3ot

aet
e
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