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ISO 6272-2:2011(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 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 eI%‘ci\r chnicalt%trandardization.

x e
International Standards are drafted in accordance with the ri%kg}fvem tﬁé?SO/IEC Directives, Part 2.
i\.

The main task of technical committees is to prepare Inte ’Eg'r'\al Standards. Draft International Standards
adopted by the technical committees are circulated !;ﬁ"} e member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

\% 5

. 1'\\‘.
Attention is drawn to t ﬁgﬁillt .,lm"t"“éome of the elements of this document may be the subject of patent
rights. ISO shall not b'%r :&sp&gsible for identifying any or all such patent rights.

24 b
ISO 6272-2 was pmpé}é'd by Technical Committee ISO/TC 35, Paints and V%‘lﬁ&%%ﬁ@mmittee SC9,

General test methods for paints and varnishes. T A

.-%' ﬁ'l‘l'-ﬂ
This second edition cancels and replaces the first edition (ISO 62734@::5652), which has been technically
revised. The main technical changes are: *q-"l.“ﬁt

a) all non-SI units have been deleted;

o
b) the definition has been de@&%@%&ﬂfh{e‘ term “impact” is incorrect for this test:
AL

m
c) afigure showing the t%ﬁ%ppér%tus has been added; H‘% “-,Lﬁ
. ey 5 1."'-{.

d) the testis no Ionég"r carried out at a specified relative humidity; insteﬁ]}j}\ﬁ‘relaﬂﬁé’%umidity is simply
recorded but the test has to be completed within a specified length o t_img,’&ﬂ‘e'r conditioning the test
panels; ol

wh

e) a pin-hole detector is no longer used to detect holes in the coating under test;

f)  the precision data have been deleted b%use }lq-g_émethod is slightly different from the ASTM method to
which the precision data applied; 3'?.3;& ﬂ“\u
%
e
g) the supplementary test condi‘ﬁt}?isﬁb'%erly Annex A) have been incorporated in the test report.
A\ 2

oL
ISO 6272 consists of the foﬁg'Wing parts, under the general title Paints and varnishes — Rapid-deformation
(impact resistance) tests:

— Part 1: Falling-weight test, large-areaindenter

— Part 2: Falling-weight test, small-area indenter

iv © SO 2011 — Al rights reserved



INTERNATIONAL STANDARD ISO 6272-2:2011(E)

Paints and varnishes — Rapid-deformation (impact resistance)
tests —

Part 2:
Falling-weight test, small-area indenter
%" Ex“n"'-l':'

Eﬁhﬁi“u‘ﬂ

h
1 Scope et
This part of ISO 6272 de es a method for evaluating the resistance of a dry film of paint, varnish or related
product to crackin M-a substrate when it is subjected to a deformation caused by a falling
weight, droppe%\u\%@ condltlons acting on a small-area spherical indenter.

NOTE The t r@s"“"fmpact and “impact resistance” are used in the title a t of this part of ISO 6272, but an
important Gk,ﬁ_ﬁa eristic of the apparatus used is that it should produce rapl n ﬁltl‘rer than a trueimpact.

e
Because of the poor reproducibility of this test method, the me%\b%e é be restricted to testing in only one
laboratory when the results are expressed as numerical value_q rIaboratory agreement is improved when
ranking is used in place of numerical values. .,:ﬁuk

2 Normative refere éﬁ.
\.'t“

The following ref&éﬁckédqutuments are indispensable for the application this document. For dated

references, only t e8ttion cited applies. For undated references, the,ﬁ_%‘editl?ﬁ\ﬂf the referenced

document (mcluﬂlﬁa any amendments) applies. i},‘uh ‘ﬂ

ISO 1513, Paints and varnishes — Examination and preparation of tes{ sqlﬁ;}l

pob
ISO 1514, Paints and varnishes — Standard panels for testing

ISO 2808, Paints and varnishes — et%rm/nat/on of film thickness

ISO 3270, Paints and varn
testing “-,'-.-

ﬁz%aw materials — Temperatures and humidities for conditioning and

ISO 13076, Paints and.,&ﬁ‘} /shes — 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 metal panels. After the coatings have cured, a standard
weight is dropped a distance so as to strike an indenter that deforms 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 weight and
indentor) or downwards (i.e. away from the weight and indentor). By gradually increasing the distance 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 or, on steel, by the application of a copper sulfate solution.

©1S0 2011 — Al rights reserved 1
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4 Apparatus

4.1 Falling-weight apparatus (see Figure 1), consisting basically of a vertical tube to guide a cylindrical
weight that is dropped on an indenter resting on the test panel and including the components described in
41.1t04.14.

411 Guide tube, 0,6 m to 1,2 m long, mounted vertically on a baseplate. A slot is cut lengthwise on one
side of the tube to act as a guide for a cylindrical weight that fits inside the tube. Graduations are marked in
millimetres along the slot. The base is constructed so that a thin flat panel can be inserted 50 mm below the
tube.

41.2 Weight, consisting of a metal cylinder made to fit inside the guide tube. A pin is fitted into one side of
the weight to act as a guide by riding in the slot in the tube, to se %han lesby which the weight can be
raised and released and to indicate the height in miIIimetres. h of t{la*welght is either (1 000 + 10) g or
(2 000 £ 20) g.

To avoid excessive friction and to ensure accurate gmgrqgé""the difference between the inner diameter of the
guide tube and the outer diameter of the falling weight shall be (1 + 0,2) mm.

4.1.3 Indenter, made qﬁgﬁﬁ'ﬁ\stb& 55 HRC to 60 HRC), with a mass of (150 + 15) g and with a
hemispherical head |a.mia'ier of either (12,7 £ 0,06) mm or (15,9 £ 0 06) mm. The head rests on the
test panel and the ind te.r‘ﬁ“eld vertically by a guide ring.

eh

To avoid excessi%."?riction and to ensure accurate guidance, the differ Qﬁmeﬁ@e\}mner diameter of the
guide ring and the outer diameter of the indenter shall be (0,1 + 0,05) nﬁ' *-.“1

4.1.4 Panel support, consisting of a steel fixture with a cyllnerf@Jgh’ele of diameter (16,3 + 0,1) mm centred
under the indenter to support the test panel.

4.2 Viewing lens, with a magnl %of x1 ’L"-

e
AN
5 Reagents 11,";"*
5.1 Acidified copper sulfate (CuSO,) solution, prepared by dissolving Qq$b4 5 H,0 in 90 g of
hydrochloric acid, ¢(HCI) = 1,0 mol/l.
tN:‘ﬁ

6 Sampling
Take a representative sample of the coﬁﬁate@% be tested (or of each product in the case of a multi-
coat system), as described in ISO
'ﬁ"-‘
Examine and prepare each sampi&fb?*ﬁtestmg, as described in ISO 1513.
-.;:'I.
7 Test panels

7.1 Substrate

The substrate shall be metal, conforming to the requirements of ISO 1514.

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.

2 ©1S0 2011 — Al rights reserved
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Dimensions in millimetres

1 —

- (%
we
Mo ==
Ae 3 '
wA\O T iﬁ' LE&\“'%
[
E.,;-."r‘!'ss 60 HRC i
55-60 HRC l
R1
55-60% Y
T 3 )
-1ﬁn51"1;qL1|l eV
%] ; AL
@"' “\"""
et
Key 'QN':"
1 guide tube
2  weight
3 indenter, nose diameter 15,9 mm %’
4  indenter, nosedlameter12 ﬂ\.‘ﬂi‘
5  panel support xxg"-"
6  guide ring {.h(:"-""

o

Figure 1 — Falling-weight apparatus showing required dimensions

7.2 Preparation and coating

Prepare each test panel (7.1) in accordance with ISO 1514 and then coat it 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 coat it 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 10, items c) 2)
and c) 4)].

©1S0 2011 — Al rights reserved 3
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7.3 Drying

Dry (or stove) and age (if applicable) each coated test panel for the time, and under the conditions, specified
by the manufacturer of the product or system under test, or as agreed between the interested parties.

The time and conditions used shall be included in the test report [see Clause 10, item c) 3)].

7.4 Thickness of coating

Determine the thickness, in micrometres, of the dried coating by one of the procedures specified in ISO 2808.
Make the measurements at, or as near as possible to, the positions at which the test is to be carried out.

Use only test panels for which the film thickness values do nqgﬁﬁ' frqﬂmﬁ.‘tﬁe specified or agreed film
thickness by more than 10 %. '&ﬂ-".;h" {ﬂ\

1;\.
el
8 Procedure wot

8.1 General -{Rx‘%’ o u.,"-"“H
:.;‘\.r 1;'&“

Before testing, condlt‘%:lf"'t Q‘d&ated panels at a temperature of (23 +2) °C a a relative humidity of

(50 £ 5) % (or agwer temperature and humidity, agreed between th ﬁste Qarties from those

speC|f|ed in 1ISO % for a minimum period of 16 h. Begin the test r;& on as possible after

conditioning, but in any case complete it not later than 30 min ﬁﬁh q\)éT‘ of the test panels from

conditioning. 2\
aev?

Mount the apparatus on a firm surface (for example, concrete, s'h,éb,‘f or stone).

Carry out the test at (23 + 2) °C or ther te{qperature agreed between the interested parties, from those
specified in ISO 3270. State the teﬁiﬁeqmﬂe at which the test was carried out in the test report.

Measure the relative humlcrlsﬁ;"ﬂﬂlh@"he test and state it in the test report. % .

1.1."l l._"'- .
8.2 Classification'?ést (to determine the minimum drop height v% }s\hll oail.'}%e cracking or
peeling)

~..~2'~

Install the indenter having the head diameter specified or agreed upont"l?-"lace a test panel in the apparatus
with the coated face up or down, as specified or agreed upon. Be sure the panel is flat against the panel
support and that the indenter is in contact with the top surface of the panel. Lightly place the weight on the
indenter and adjust the guide tube so that fting n{Hs at the zero mark. Raise the weight up the tube to a
height where it is expected that no fall%‘ f% elease the weight so that it drops on theindenter.

Remove the test panel from the {efﬁe and observe the impact area for cracks in the coating. If no cracks
are evident, repeat the proceque€\at a greater height, increasing 25 mm at a time. Once visible cracks and/or
peeling are observed, continte as follows. Release the appropriate weight and allow it to fall on to the test
panel five times at different positions from each of the following heights:

— the height where cracks and/or peeling were first observed;

— 25 mm below this height.

Test in a random fashion, taking care that not all impacts from one height are made in succession on one
panel.

4 ©1S0 2011 — Al rights reserved
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Examine, using the lighting and the procedure specified in ISO 13076, the impacted areas for cracking and/or
peeling by one of the following methods:

a) Use a viewing lens.

b) Hold a white flannel-type cloth saturated with acidified copper sulfate solution (5.1) on the impacted areas
for at least 15 min. Remove the cloth and examine both the test areas and the cloth for evidence of
copper deposition or iron-rust staining, respectively.

NOTE  The copper sulfate solution will not perform properly on zinc-phosphate-treated metal unless the
conversion coating cracks.

For each height, tabulate the number of times the coating pa falle <I'he height at which the results
change from mainly passing to mainly failing is the mpa@ of the test.
1:*-‘

If no end point can be established, repeat the proce&b" éki'hg all heights 25 mm higher or lower, as
appropriate, to ensure that the end point of the teﬂft l‘i\cbvered by the range of heights tested.

9 Precision &ﬂ% o »..,‘l-'“‘ﬁ

ks
No precision (ﬁ';lé‘q.;lé\b'brrently available.

N'L‘:"ﬁ Kﬁﬁ% J;L"'-F'

10 Test report “%?,'1"':-}"‘ w

The test report shall contain at least the following inform%;{gﬁ“

a) all details necessary to identify the product tested;

b) a reference to this %ﬁ% QQE??(SO 6272-2:2011);

c) details of the p'g}%elxagﬂ'?helr preparation, including the following: 5
1) the mo.refﬂst thickness and surface preparation of the substra{q 1{{1‘1‘1 et

2) the method of application of the test coating to the substrate, mcﬂ.\drh‘g the duration and conditions of
drying between coats in the case of a multi-coat system {&Q_Qﬁ.

3) the duration and conditions of drying (or stoving) the coat and ageing (if applicable) of the coat before
testing (see 7.3),

4) the thickness, in mlcro I,leemﬁ‘y coating and the method of measurement used from
ISO 2808 (see 7 het'it is a single coating or a multi-coat system;

d) the temperature and g& i'ﬂ'e humldlty during the test;

e) whether the mde‘hter struck the coated face of the test panel or the uncoated face, or both;

f)  the diameter of the indenter used;

g) the result of the test as indicated in Clause 8, indicating the drop height, in millimetres, at the impact
failure end point [because of the poor reproducibility of this method, reporting of the drop height in

millimetres when comparing coatings for impact resistance should be restricted to one laboratory (see
Clause 1)];

h) any deviation from the test method specified;
i) any unusual features (anomalies) observed during the test;

j)  the date of the test.

©1S0 2011 — Al rights reserved 5



	COPYRIGHT PROTECTED DOCUMENT
	Foreword
	7.1Substrate
	Figure 1 — Falling-weight apparatus showing requi

	7.2Preparation and coating
	7.3Drying
	7.4Thickness of coating
	8.1General
	8.2Classification test (to determine the minimum drop
	ICS 87.040


