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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. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 35, Paints and varnishes, Subcommittee 
SC 9, General test methods for paints and varnishes, in collaboration with the European Committee for 
Standardization (CEN) Technical Committee CEN/TC 139, Paints and varnishes, in accordance with the 
Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 7784-3:2016), which has been technically 
revised.

The main changes are as follows:

—	 details of the materials for the precision data have been added in Table 2;

—	 ISO 7823-1 has been moved from Clause 2 to the Bibliography;

—	 the percentage of the repeatability and reproducibility limits have been removed from 9.2 and 9.3, 
respectively.

A list of all parts in the ISO 7784 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document is one of the three parts of the ISO  7784 series 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

Standard
Abrasive wheel Test specimen 

movementType Degree of freedom

ISO 7784-1 Abrasive paper on  
rubber wheel Freely rotatable Rotation

ISO 7784-2 Abrasive rubber wheel

ISO 7784-3 Abrasive paper on  
metal wheel

Rigid – with  
stroke-dependent  

rotation a
Linear reciprocation

a	 A mechanism rotates the abrasive wheel by a small angle after each double stroke so that a new area of the abrasive 
paper is effective.

It is preferable that the methods using abrasive-paper covered wheels (ISO 7784-1 and ISO 7784-3) are 
applied.

v© ISO 2022 – All rights reserved	 ﻿
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INTERNATIONAL STANDARD ISO 7784-3:2022(E)

Paints and varnishes — Determination of resistance to 
abrasion —

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

1	​ Scope

This document specifies a method for determining the resistance to abrasion of coatings, for which 
a loaded, rigid abrasive-paper covered wheel affects the coating of the linearly reciprocating test 
specimen.

2	​ Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 1514, Paints and varnishes — Standard panels for testing

ISO 2808, Paints and varnishes — Determination of film thickness

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

ISO 4618, Paints and varnishes — Terms and definitions

3	 ​Terms and definitions

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

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
test specimen
panel on which the test is to be carried out

[SOURCE: ISO 7784-1:2016, 3.1, modified — in the definition "specimen" has been replaced by "panel"]

3.2
double stroke
ds
complete reciprocal movement made by the abrasive wheel

1© ISO 2022 – All rights reserved	 ﻿
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3.3
repeatability conditions
conditions where independent test results are obtained with the same method on identical test items 
in the same laboratory by the same operator using the same equipment within short intervals of time

[SOURCE: ISO 5725-1:1994, 3.14]

3.4
repeatability limit
r
value less than or equal to which the absolute difference between two test results obtained under 
repeatability conditions (3.3) may be expected to be with a probability of 95 %

[SOURCE: ISO 5725-1:1994, 3.16]

3.5
reproducibility conditions
conditions where test results are obtained with the same method on identical test items in different 
laboratories with different operators using different equipment

[SOURCE: ISO 5725-1:1994, 3.18]

3.6
reproducibility limit
R
value less than or equal to which the absolute difference between two test results obtained under 
reproducibility conditions (3.5) may be expected to be with a probability of 95 %

[SOURCE: ISO 5725-1:1994, 3.20]

4	​ Principle

A rigid abrasive wheel, covered with abrasive paper, is pressed onto the coating applying the test 
load. The test specimen is reciprocated with specified stroke length and double-stroke frequency. The 
abrasive wheel itself is rotated by a small angle after each double stroke, so that a new fresh portion 
of the abrasive paper is applied. The specimen is set with its testing surface facing downward, and the 
testing surface is abraded from underneath.

Figure 1 illustrates the test principle.
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Key
1 reciprocating motion
2 specimen press
3 abrasive paper
4 abrasive wheel
5 specimen
6 specimen stage

Figure 1 — Principle of the abrasion test with linearly reciprocating test specimen

5	​ Apparatus and materials

5.1	 Abrasive-wheel-wear test apparatus, consisting of a clamping device with pressure plate for 
holding the test specimen level and rigid, and a 50 mm diameter wheel to the outer circumference of 
which is attached a 12 mm wide strip of the abrasive paper (5.2). The force between the wheel and the 
testing surface shall be capable of being varied from 0,98 N to at least 6,9 N, with an accuracy of ±0,05 N. 
The abrasive action is produced by the test specimen sliding to and fro in a horizontal plane in parallel 
contact with the testing surface over a 30  mm length over the abrasive wheel. Typical apparatus is 
illustrated in Figure 2.

After each double stroke, the wheel is advanced through a small angle to bring a new fresh portion of 
the abrasive paper into contact with the testing surface before making the next double stroke (400 ds 
maximum). The relative speed of movement shall be (40 ± 2) ds per minute. The testing surface shall be 
kept free from loose powder or abrasion debris during the test.

© ISO 2022 – All rights reserved	 ﻿
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Key
1 specimen stage 5 specimen reciprocating motor
2 abrasive wheel 6 load
3 specimen guide 7 load scale
4 specimen press 8 load adjust

Figure 2 — Abrasive-wheel-wear test apparatus (example)

5.2	 Abrasive paper

The recommended abrasive paper is grain size P180 silicon carbide paper specified in ISO 6344-2. The 
strip shall be (12,0 ± 0,2) mm wide. Its length shall be such that it covers the abrasive wheel without 
overlap or gap at the ends, a strip length of 158 mm is sufficient. In case the strips of abrasive paper 
are cut at an angle (45°) prior to adhering (see Figure 3), a minimum length of 170 mm is required. The 
strip shall be attached to the wheel by double-sided adhesive tape or self-adhesive abrasive paper shall 
be used.

Other types of abrasive paper may be used by agreement between the interested parties.

5.3	 Balance, with a resolution of 0,1 mg.

6	​ Test specimens

6.1	​ Preparation of test specimens

The test specimens shall be plane, have the minimum dimensions of 30 mm × 50 mm, and be prepared, 
coated, and dried/hardened in accordance with ISO 1514.
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Typical dimensions for a test specimen are 50 mm × 50 mm × (1 mm to 5 mm).

NOTE	 For a common apparatus, the maximum dimension of the test specimens of 100  mm  ×  300  mm is 
allowable.

6.2	​ Film thickness

Determine the dry-film thickness of the coating, in micrometres, in accordance with one of the methods 
specified in ISO 2808.

6.3	​ Conditioning

Prior to testing, condition the coated test specimens 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 carrying out the test, the abrasive material and the grain size of the abrasive paper (5.2) shall be 
agreed.

If necessary, the agreed grain size of the abrasive paper and/or the specified values of the test load 
[(6,9 ± 0,1) N] shall be adjusted to the results of the pre-test in 7.6 (see 7.6.4 and 7.6.5).

7.2	​ Preparation of the abrasive wheel

Condition the strip of abrasive paper (5.2), (and, if necessary, the adhesive tape) in accordance with 6.3 
and adhere them to the circumference of the wheel (5.1) without any gaps or overlapping.

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

Figure 3 — Recommended method of joining the ends of the abrasive paper strip

7.3	​ Test conditions

Carry out the test at a temperature of (23 ± 2) °C and measure the relative humidity during the test and 
state it in the test report.

Carry 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	​ General test procedure

7.5.1	 Weigh the test specimen to the nearest 0,1 mg using the balance (5.3) and mount it to the device 
so that the abrasion area is at least 5 mm off the edge of the test specimen.

7.5.2	 Mount the abrasive wheel, prepared in accordance with 7.2.

© ISO 2022 – All rights reserved	 ﻿
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7.5.3	 Pre-set the agreed test load on the device.

7.5.4	 Calibrate the counter to the agreed number of double strokes and start the stroke motion.

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

7.6	​ Procedure of the pre-test

7.6.1	 Carry out the working steps 7.5.1 to 7.5.5 on several test specimens under the following test 
conditions:

—	 grain size of the abrasive paper in accordance with 7.1 or a coarser grain size in accordance with 
7.6.4;

—	 test load (6,9 ± 0,1) N;

—	 number of double strokes: 10, 30, 50 and 100.

7.6.2	 Calculate the loss in mass of the coating for each number of double strokes as the difference of 
the test specimen masses in accordance with 7.5.1 and 7.5.5, in milligrams.

7.6.3	 Determine, whether the relationship between the values of the losses in mass and the 
corresponding numerical values of the double strokes is linear (e.g. by means of a schematic diagram).

7.6.4	 In case the relationship in accordance with 7.6.3 is not linear, select a coarser grain size for 
the abrasive paper and/or a smaller test load. Repeat working steps 7.5.1 to 7.5.3 with these new test 
parameters in order to verify the linearity.

7.6.5	 If the coating shows loss of adhesion or is abraded through to the substrate or, in the case of a 
multicoat system, the topcoat is abraded through to an undercoat, then alter the test conditions so that 
this no longer occurs.

The following adjustments are recommended:

—	 decreasing the load on the specimen;

—	 changing the abrasive paper to a finer grain size;

—	 increasing the thickness of the film on the test specimen.

7.7	​ Procedure of the main test

Carry out the working steps 7.5.1 to 7.5.5 on three test specimens for 100 ds under the following test 
conditions:

—	 grain size of the abrasive paper in accordance with 7.1, 7.6.4, or 7.6.5;

—	 test load (6,9 ± 0,1) N or a smaller test load in accordance with 7.6.4 or 7.6.5.

8	​ Evaluation of the main test

8.1	​ Loss in mass by abrasion

8.1.1	 Calculate the loss in mass of the coating as the difference of the masses of the test specimens in 
accordance with 7.5.1 and 7.5.5, in milligrams.
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