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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

electrotech
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resistance to abrasion:

— Part 1: Method with abrasive-paper covered wheels and rotating test specimen

— Part 2: Method with abrasive rubber wheels and rotating test specimen

— Part 3: Method with abrasive-paper covered wheel and linearly reciprocating test specimen

on of
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Introduction

ISO 7784-1:2016(E)

This part of ISO 7784 is one of the three parts of ISO 7784 dealing with test methods for the

determination of the resistance to abrasion of coatings using abrasive wheels. The characteristics and
differences of these methods are summarized in Table 1.

Table 1 — Types of method

Abrasive wheel Test Specimen
Standard
Type Degree of freedom movement
1SO 7784-1 Abrasive paper on
rubber wheel Freely rotatable Rotatjon
ISO 7784-2 Abrasive rubber wheel
Abrasive paper on Rigid - with
ISO 7784-3 pap stroke-dependent Linear reciprocation
metal wheel ;
rotationa
a A mechanism rotates the abrasive wheel by a small angle after each double stroke so that a new area of the abrasive
papdfr is effective.

The [methods using abrasive-paper covered wheels (ISO 7784-L-and ISO 7784-3) are pref¢rably to be

appljed.
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Scope

part of ISO 7784 specifies a method for determining the resistance to, abrasion of ¢
h two loaded, freely rotatable but eccentrically arranged abrasive-paper covered whee|
ng of the rotating test specimens.

Normative references

following referenced documents, in whole or in part, aré hormatively referenced in thi
are indispensable for its application. For dated reférences, only the edition cited

| 514, Paints and varnishes — Standard panels for‘testing
p808, Paints and varnishes — Determination-of film thickness

B270, Paints and varnishes and their raw-materials — Temperatures and humidities for
Festing

1618, Paints and varnishes — Terms and definitions

7619-1, Rubber, vulcanized~or thermoplastic — Determination of indentation hardnes{
meter method (Shore hdrdness)

/619-2, Rubber, vulcanized or thermoplastic — Determination of indentation hardness — |
et meter method

bd abrasives Macrogrits P 12 to P 220V

\-Stafidard 43-2, Grains of fused aluminium oxide, silicon carbide and other abrasive nj
bd-abrasives Microgrits P 240 to P 25001)

oatings, for
Is affect the

s document
hpplies. For

ited references, the latest edition of the referenced decument (including any amendmernts) applies.

ronditioning

¢t — Part 1:

Part 2: IRHD

\-Standard_43=1, Grains of fused aluminium oxide, silicon carbide and other abrasive materials for

haterials for

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and the following apply.

31
test

specimen

specimen on which the test is to be carried out

3.2

abrasive wear
wear, occurring due to laminar removal of coating material on the surface

1) FEPA: Federation of European Producers of Abrasives.
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4 Principle

Two pivot-mounted rubber wheels, covered with agreed abrasive paper, are pressed onto the coating of
the rotating test specimen applying the agreed test load. The eccentric arrangement of the axes of the
abrasive wheels relative to the axis of rotation causes a crosswise abrasive wear in a ring-shaped zone.
The loss of mass of the coating caused by abrasive wear after the agreed number of cycles is determined.

Figure 1 illustrates the test principle.

Key

1 turntable

2 testspe¢imen

3 wear zohe

4  abrasivg wheels

Figure 1 — Principle of the abrasion test with rotating test specimen

5 Apparatus and materials
5.1 Turngable abrasion tester, as exemplified in Figure 2, with the following properties.

5.1.1 The|rotational speed ofthe turntable onto which the test specimen is fixed shall be (60 + 2) mfin-1.
The numbef of cycles is pressét on an operation counter.

5.1.2 Twq arms are-attached to the device, each with a mandrel, onto which the abrasive wheels (5.2)
and, if necegsary, the'weights (5.3) are attached. Ball bearings are used for the mandrels for the abrasive
wheels so they can-trotate with low friction.

5.1.3 It shall be ensured that in lowered condition, the positions ol the abrasive wheels relative to the
axis of rotation comply with the dimensions indicated in Figure 2.

5.1.4 A suction device shall be available in order to remove abrasive dust generated during the test.

2 © IS0 2016 - All rights reserved
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hbrasive wheels

furntable

fest specimen

vear zone (about 10 mm wide)
yacuum nozzles

Fotating direction

hxis of rotation (turntable)

hxis of rotation (abrasive wheel)
Dffset (19,0 £ 0,5) mm.

Figure 2 — Schematic diagram of the turntable abrasion tester

5.2 Abrasive wheel, consisting of the rubber wheel (5.2.1) on which the abrasive paper (5.2.2) is
adhered. Two abrasive wheels are required for the test.

5.2.1 Rubber wheel, cylindrical rubber disk equipped with an axial bore hole for attachment on the
supported mandrel on the arm of the apparatus (see 5.1.2). The diameter of the rubber wheel shall be
(50,5 = 0,5) mm and the thickness (12,7 £ 0,2) mm.

The hardness of the elastomer material (in Shore A in accordance with ISO 7619-1 or in IRHD in
accordance with ISO 7619-2) shall be agreed.

NOTE

manufacturer.

© ISO 2016 - All rights reserved
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5.2.2 Abrasive paper, with agreed abrasive material and agreed grain size in accordance with FEPA
Standard 43-1 or FEPA Standard 43-2, self-adhesive, and in strips with a width of (12,7 + 0,2) mm, as
well as a minimum length of 160 mm.

If no self-adhesive abrasive paper is available, regular abrasive paper may be used together with double-

sided adhes

ive tape.

In case the strips of abrasive paper are cut at an angle (45°) prior to adhering (see Figure 3), a minimum

length of 173 mm is required.

NOTE It is common to agree on the abrasive paper on the basis of the identification of the abrasive wheel
manufacturgs

5.3 Weights, to increase the test load up to about 10 N by attaching to each arm (see 5.1.2)

NOTE Fpr a common apparatus, the minimum test load which is exerted solely by the abrasive whee| and
the arms without additional weights is 2,7 N and with the weights, the test load values 5,2-N"and 10,1 \ are
additionally pvailable for each abrasive wheel.

5.4 Balance, with an accuracy of 0,1 mg.

6 Test specimens

6.1 Preppration of the test specimens

The test spgcimens shall be plane, have the minimum dimengions of 100 mm x 100 mm, and be prepared,
coated, and|dried/hardened in accordance with ISO 1514.

For the meptioned dimensions of the test specimen;the minimum distance between wear zone| and
edge of the fest specimen shall be about 7 mm (see Eigure 2).

For a comnjon apparatus, the test specimenis‘\fixed on the turntable by means of an axial screw} For
this, the tesft specimen shall have a bore hole.in the centre.

6.2 Film(thickness

Determine the dry film thicknes§ of the coating, in micrometres, in accordance with one of the methods
specified in|ISO 2808.

6.3 Conditioning

Prior to tegting, condition the coated test specimen at a temperature of (23 * 2) °C and a relative
humidity of| (50.%5) % (in accordance with ISO 3270), if not agreed otherwise, for at least 16 h.

7 Procedure

7.1 Agreements

For the test

procedure, the following shall be agreed:

— the type of abrasive wheel, i.e. the hardness of the rubber wheel (5.2.1), as well as the material and
the grain size of the abrasive paper (5.2.2);

the test load for each abrasive wheel, in newtons;

— the number of cycles, observing 7.5.4.

© ISO 2016 - All rights res
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7.2 Preparation of the abrasive wheels

Condition the strips of abrasive paper (5.2.2) [and, if necessary, the adhesive tape (see 5.2.2, Note 1)]
in accordance with 6.3 and adhere them to the circumference of the rubber wheels (5.2.1) without any
gaps or overlapping. Subsequently, store the prepared abrasive wheels under the climatic conditions in
accordance with 6.3 until using them during the test.

It is recommended that the strips of abrasive paper be cut at an angle of 45° and joined respectively
when adhering (see Figure 3).

/ ><\§
!
Figure 3 — Recommended method for joining the ends of the abrasive paper strip

The jabrasive paper shall be replaced for each test (single determination-in‘*accordance with 7.5) (see
also(7.5.4).

7.3 | Test conditions

Carrly out the test at a temperature of (23 + 2) °C and measuré’the relative humidity during the test and
stat¢ it in the test report.

Carrly out the test as quick as possible, however, not later than 30 min after the conditioning phase.

7.4 | Number of determinations

Carry out the determination in triplicate on three separate test specimens.
7.5 | Test procedure

7.5.1 Weigh the test specimeirito 0,1 mg using the balance (5.4) and mount it to the turntable of the
appdratus.

7.5.2 Attach the abrasive wheels, which have been prepared in accordance with 7.2, to the|arms of the
appdratus and lower‘gnto the coating.

7.5.3 Load the’abrasive wheels, if necessary, in accordance with the agreed test load using ah additional
weight each(543).

7.5.4 C-Calibrate the counter to the agreed number of cycles (turns), turn on the suction devite, and start
the rotatton of the turntabte:

The abrasive wheels can become very smooth when taking up coating material so that they lose their
abrasive effect and, consequently, stop rotating (and begin to block). In this case, the test shall be
interrupted and the abrasive wheels shall be covered with new abrasive paper in accordance with 7.2.
In order to avoid blocking, it can be appropriate to agree on a lower number of cycles.

In case of wear through of the coating down to the substrate or down to a subjacent coating, a lower
number of cycles shall be agreed.

7.5.5 C(lean the test specimen using a lint-free cloth and weigh to the nearest 0,1 mg.

7.5.6 Repeat working steps 7.5.1 to 7.5.5 with two additional test specimens.
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