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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
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Introduction

In the automotive 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-impacttests. Part 1 of this International
Standard describes a multi-impact test, Parts 2 and 3 describe a single-impact test.
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ISO 20567-3:2012(E)

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

Part 3:
Single-impact test with a free-flying impact body

1
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ulate the impact of stones.

Normative references

refdrences, only the edition cited applies. For undated referefices, the latest edition of the

doc
ISO
ISO
ISO
ISO
ISO
EN

EN
dim

EN
Par

3

ument (including any amendments) applies.

1513, Paints and varnishes — Examination and preparation of test samples
1514, Paints and varnishes — Standard panels for.testing

2808, Paints and varnishes — Determinationof film thickness

3290-1, Rolling bearings — Balls — Part:1: Steel balls

15528, Paints, varnishes and raw.mdterials for paints and varnishes — Sampling

ensions for cold-rolled-products
F 3: Chemical camposition and form of products

Principle

The stone-chip resistance of the coating under test is determined by projecting a single, free-

ont

5 part of ISO 20567 specifies a method for the evaluation of the resistance of.attomobjle finishes
other coatings to the impact of a single, free-flying body projected onto the surface urjder test to

following referenced documents are indispensable for the application of this document. For dated

referenced

185-2, Aluminium and aluminium alloys — Sheet, strip and plate — Part 2: Mechanical proplerties

185-4, Aluminium and gluminium alloys — Sheet, strip and plate — Part 4: Tolerances on shape and

573-3, Aluminium™and aluminium alloys — Chemical composition and form of wrought products —

lying body

p itin a test in which those parameters with a significant effect on the damage, i.e. the imjpact angle,

speed, mass and geometry of the impact body, are defined. The temperature can be altered as required.

The test result is expressed in terms of the size of the area that has been damaged, after removal of
pieces of the coating which have delaminated from the substrate as a result of the impact, plus, in the
case of multi-layer paint systems, details of the damage to each coating layer.
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4 Apparatus and materials

4.1 Single-impact tester, as shown in Figure 1.

Animpactbodyisaccelerated by compressed airina defined manner. The speed is determined by measuring
the travel time between two light beams and then displayed. The test panel is mounted on a movable holder
whose angle can be adjusted and whose temperature can be set in the range from -20 °C to +30 °C.
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1 impact{body-accelerating-tube 7  access door (for introducing the impact bodjy)
2 testpanel 8  startvalve
3 test-panel holder, 9  pressure chamber
4  protectjve housing 10 charge valve
5 light-bdam/device for measuring speed of impactbody 11 pressure regulator
6  controllunit with display for impact-body speed and test- 12 compressed-air supply

panel temperature

Figure 1 — Single-impact tester

4.2 Impactbody: hardened-steel ball of 2 mm nominal diameter with a mass of 0,033 g (a ball bearing
in accordance with ISO 3290-1). Each steel ball shall be used only once.

4.3 Magnifying glass, with x5 to x10 magnification.

2 © IS0 2012 - All rights reserved
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5 Calibration

A suitable calibration method for the apparatus is specified in Annex A.

6 Sampling
Take a representative sample of the coating material to be tested, as described in ISO 15528.

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

7 |Test panels

7.1 Substrate

Usel200 mm x 100 mm steel test panels that are between 0,7 mm and 1,0 mm.tKick.

7.2| Preparation and coating

Prepare each test panel in accordance with ISO 1514 before coating and drying or stoving. Use the
application method and drying or stoving conditions specified by the paint manufacturer.

7.3| Thickness of the coating

Detprmine the thickness, in micrometres, of the dry coating by one of the procedures specified in ISO 2808.

8 |Procedure

8.1] Conditioning of the test panels

Corldition the test panels, for at least-16'h at (23 £ 2) °C and (50 % 5) % relative humidity (se¢ ISO 3270)
befpre carrying out the test.

8.2 Test conditions

Theg impact body shall be.shot at the test panel at a speed of (250 + 10) km/h [(69,4 + 2,8) m/$] and at an
angle of (2,0 £ 0,5)° to-the normal.

The preferred testtemperatures are:
a) [(23 = 2)20;
b) [(04 2)°C;

C) (—20 iZJ op

8.3 Number of test runs

Carry out at least five test runs on each of two test panels.

8.4 Preparation for the test

Set the test-panel holder to the required temperature. Set the pressure by means of the pressure
regulator so that the speed of the impact body is within the range specified in 8.2, i.e. set it to the value
determined during calibration of the apparatus (see Clause A.3).

© IS0 2012 - All rights reserved 3
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8.5 Determination

Mount the test panel on the holder, wait until the temperature has stabilized, load the impact body and
start the test. In the case of multiple determinations, move the test panel by approximately 10 mm each
time. On completion of the test, remove any pieces of the coating which have delaminated from the
substrate, e.g. by means of a jet of nitrogen at 40 bar (4 MPa) or adhesive tapel), or mechanically under
a microscope with a knife or steel needle.

9 Evaluation

Evaluation|of the damage may be carried out visually by means of a microscope or magnitying glﬁ/ (x5
to x10 magnification) and templates (see Figure 2) or by optical imaging.
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Figure 2 — Templa&_s’\@r\{;valuating the damaged area

The degred of damage is determined éasuring the total surface area (in square millimetres) of| the
damaged c¢ating including the impri he impactbody and shall be rounded to the nearest whole number.

In additior] to the degree of ying, the main separation level or the layers of the coating sysfem
between which loss of adheé' occurred may be stated.

10 Precifsion ?99
O
10.1 Gen arg{v

The precidion’ of this method depends on the specific mechanical properties of the coatings hnd
substrates. Thus low intermediate-coat adhesion with multi-layer systems or a film thickness which
varies locally will result in an above-average degree of scatter in the measured damaged areas. The
values specified below for the repeatability and reproducibility should therefore be regarded as typical
average values.

10.2 Repeatability limit, r

The repeatability limit, r, is the value below which the absolute difference between two test results (each
being the average of two valid determinations) can be expected to lie, with a 95 % probability, when the

1) Adhesive tape with an adhesive strength between 6 N/25 mm width and 10 N/25 mm width (determined in
accordance with IEC 60454-2) has proved to be suitable.
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method is used under repeatability conditions, i.e. when the test results are obtained on identical test
material by the same operator in the same laboratory within a short period of time using the same apparatus.

For this method, r is typically 5 % (relative to the average of the two test results).

10.3 Reproducibility limit, R

The reproducibility limit, R, is the value below which the absolute difference between two test results
(each being the average of two valid determinations) can be expected to lie, with a 95 % probability,
when the method is used under reproducibility conditions, i.e. when the test results are obtained on

identicaltestmaterial hy npnr‘afnrc indifferentlahaoratories ncing different apparahlc

For|this method, R is typically 10 % (relative to the average of the two test results).

11|Test report
The test report shall contain at least the following information:

a) |all details necessary for complete identification of the product tested (manufacturer, tfade name,
batch number, etc.);

b) |areference to this part of ISO 20567 (ISO 20567-3:2012);
c) |details of the test panels, including:
1) details of the substrate (including material and’thickness) and its surface preparati¢n,

2) the method used to apply the product to thesubstrate, including the drying or curirg time and
conditions for each layer,

3) ifapplicable, the conditions under which the panels were aged,

4) details of how the test panels were conditioned before the test and, if applicable, defails of any
tests carried out previouslywith the same test panels,

5) thedry-film thickness ofthé coating, in micrometres, and the method in ISO 2808 usedto measure
it, plus a note as to whether the tested coating consisted of a single layer or several layers;

d) |[the test temperature;

e) [the method usedfor removing loose coating;

f) |the result of the test, as specified in Clause 9;
g) |any dewviation from the specified test method;

h) |thédate of testing.

© IS0 2012 - All rights reserved 5
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Annex A
(informative)

Calibration of the apparatus

A.1.1 Calibration plate: cold-rolled aluminium plate in accordance with EN 485-4;\matdri
designation EN AW-5083 in accordance with EN 573-3, temper O/H111 in accordance with EN 48p-

and a thicKness of 3 mm.

A.1.2 Measuring microscope, with the following specifications:
— magnification x50 to x100;
— measufring range at least 1 200 um;

— resolufion 2 pm.

A.2 Calipration procedure

Set the spged to that specified in 8.2. Clamp the calibratign*plate to the test-panel holder in such a
that the rdlling direction lies in the plane including the, hormal to the surface of the calibration p|

the calibrafion plate. If the difference issmore than 20 pm, determine the calibration value as speci
in Clause A.3.
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