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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (IS0 member bodies).. The

preparing International S$Standards is normally carried out th oggb 1\1
technical comwnittees. Each member body |ntarested 1 ct ﬁp.?l"‘
which a technical commitiee has been established has Lg

represanted on that committee. International organizations, gev rnmental

and non-governmental, in liaison with iSO, also take partih“the work. ISO
collaborates closely with the International Electrotéthnical Commission
{IEC) on all matters of electrotec %:cal standardlzatlon

Draft International Sta tp"&“t)y the technical commitiees are

circulated to the m nqh"-f r voting. Publication as an International

Standard requires ap ovﬁhﬁr at least 75 % of the membaer bodies casting
[

a vote. .
.L"';":"ﬁ K‘iﬁ‘%’ﬂ‘ﬁ:
International Standard ISO 7784-2 was prepared by Technical Com 5!.
ISQ/TC 36, Paints and varnishes, Subcommittee SC 8, General qﬁ\_ﬁ
methods for paints and varnishes. “:‘1

!

1SO 7784 consists of the foliowing parts, under the general tltl’&'\Pamts and
varnishes - Determination of resistance to abrasion.

—  Part 1: Rotating abrasive-p {%ae guﬁhe@l method

—  Part 2: Rotating abr: }é.,l:}";sbbgn._uﬂesl method
lr@qﬁ)}nel method 5{%—1 ﬂ"t"";'

'\-,
3,
Anneax A forms an inga‘bral part of this part of ISO 7784. Annexes B and C-gil}ull?:‘ \‘1"“
are for information only.
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Introduction

This document is one of three parts of IS0 7784 desling with the

determination of resistance to abrasion of a dried film of paint, varnish or
related product.

S
2B e . .
Parts 1 and 3 H’éﬂec_s{_ytﬁ}." method using abrasive paper for
determination of th es'rs;tah'ce to abrasion. In part 2, a method using

abrasive rubber wh Elg‘ﬂs described. The user of ISO 7784 should note
that the methwﬁmg abrasive paper {parts 1 and 3) are the preferred
methods.

v

il
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Paints and varnishes — Determination of resistance
to abrasion

R s
Pal’t 2: K_,-S;E‘ {u'\"l. ""\
Rotating abrasive rubber wheel meth% “wﬁ
e
o

1 Scope ﬂ% \"»“\

This part of IS0 7784&%&1\%0{@\5&%3 of standards dealing with the sampling and testing of paints, varnishes and
related products.

yo sl
This part of 1SO specifies a method for determining the resistance tck f.lg!'."Hned film of paint, varnigh
othr

or related product using abrasive rubber wheels and abrading by maki ement
o '1|.
aet
. WO
2 Normative references
The following standards contain provigens v;gj‘{ﬁ through reference in this text, constitute provisions of this part
of ISO 7784, At the time of publi @, Bditions indicated were valid. All standards are subject to revision, and
parties to agreements baﬁg j [J!aH‘ of 150 7784 are encouraged to investigate the possibility of applying the
most recent editions of

tkrfd%rcfs indicated below. Members of IEC and SO maiptain registers of currently
> L=
valid International Standar%

xx‘f"'“ -
IS0 428:1994, Rubb@r— Deatermination of hardness fhardness between 30 a@? { t{aﬂ-\

ISO 1812:1991, Paints and varnishes — Sampling of products in liquid or pas&q:-i‘b'?'m

I1SO 1513:1992, Faints and varnishes — Examination and preparation of ?}mpfes for testing.
ISO 1514:1993, Paints and varnishes — Standard panels for testing.

|1SO 2808:—", Paints and varnishes — Detegmination Q{ filmm thickness.

ISO 6507-1:1982, Metallic materials ~ (B Vickers test — Part 1: HV 5 to HV 100,

&ﬁ‘“hx;m"'u *

'-"n
3 Principle '.:;";'L"ﬁ
A dried paint or varnish film is abraded, under specified conditions, with abrasive rubber wheels which are attached
to an abrasion testing machine. During the test the wheels are loaded with specified weights. The resistance to

abrasion is calcuiated as the loss in mass after a specified number of abrasion cycles or as the number of cycles
required 1o remove the coating down to the next layer or down 1o the substrate.

1} To be published. {Revision of ISO 2808:1991}
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4 Required supplementary information

For any particular application, the test method specified in this part of 150 7784 needs to be completed by
supplementary information. The itermns of supplementary information are given in annex A,

5 Apparatus

5.1 Abrasion testing machine?!, consisting of the elements described in 5.1.1 to 5.1.4 (see also figure 1).

5.1.1 Turntable, capable of rotating at a speed of (60 2) rpm, on whlch the test panel can be centrally mounted
and firmly attached.

*&'R‘ S
5.1.2 Two abrasive rubber wheels?), cach of thicknessﬁg m’t’r"a The wheels shall be mounted on and
able to rotate freely about horizontal spindles. Their | na ..ﬁat"las shall be {53,0£0,5)mm apart and the
hypothetical line through the two spindles shall be (19,1 & _({‘,]Q‘ﬂhm away from the central axis of the turntable. The
external diameter of the wheels shall be (61,6 +0,1) r%ﬂw n new, and in no case lass than 44,4 mm.

The type of wheel shall be chos by agrqu:_nem between the interested parties.

\
A slow hardening of oﬁﬁ‘l‘?ﬁg material in this type of wheel may occur. Therefore the hardness shall be
checked to agree w catlon given by the manufacturer. Wheels shall not be used after the expiration
cate marked on the n.he rmanufacturer, or more than one year after their pur%& if no expiration date is given.
] "'lL"-h

5.1.3 counter,"‘o record the number of cycles (tums) made by the tug, d%fg “ﬂu
i\

5.1.4 Suction device, with two nozzles. One of the nozzles shall be p ﬁm’b‘?\ed between the two wheels and the
other placed diametrically opposite the first. The distance betyweln' the axes of the two nozzles shall be
{76 + 2} mm and the distance betwesan them and the test paneq:_'\ to 2 mm.

When the suction nozzles are in position, the air pressure in the suction device shall be 1,5 kPa3 to 1,6 kPa3 lower
than atmospheric pressure. L)
W Eﬁ’ 'l,l'l_-""."I

5.2 Weights, to enable %’{‘S&s Q‘ﬁ,_eééh whee! to be increased by up to 1 kg.

\"n-

5.3 Resurfacing mqﬁgﬁ in the form of an abrasive disc, used for resurfacunq\ﬁﬁ«%& .ﬂu_"'-
'\_‘t

5.4 Calibration panel, of thickness between 0,8 mm and 1 mm, for calnbra{qq Bﬂf‘fhe apparatus (see annex B).

f-«.'\“
5.5 Balance, with an accuracy of 0,7 mg.

6 Sampling Q h}f{&

Take a representative sample of tha'Product to be tested {or of each preduct in the case of a multi-coat system), as
@ oM A
described in 1ISO 1512, ﬁui

Examine and prepare each sample for testing, as described in 1ISO 1513.

2} This apparatus is commercially available from Teledyne Taber, 455 Bryant Street, North Tonawanda, NY 14120, USA.
3} 1 kPa = 10 mbar.
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7 Test panels
7.1 Substrate

Unless otherwise agreed, select the substrate from one of those described in 1ISO 1514, using, where possible, the
same type of material as will be used in practice. The substrate panels shall be plane and free from distortion,
otherwise the wear of the coating under test will not be uniform.

Dimensions in millimetres

ﬁc"l,:.‘i 100
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1 Abrasive wheels o
2 Test specimen
3 Wear zone
4 Vacuum nozzles
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Figure 1 — Diagrammatic arrangement of apparatus
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7.2 Shape and dimensions

The shape and dimensions of the test panels shall be such that they can be fitted correctly on the apparatus. They
shall have a central hole of diameter 6,35 mm.

NOTE — Typical dimensions for a test panel are 100 mm x 100 mm,

7.3 Preparation and coating

Unless otherwise agreed, prepare each test panel in accordance with 1SO 1514 and then coat it by the specified
method with the product or system under test.

7.4 Drying and conditioning 'E,'"t }qﬁﬁ‘ {u,,l-ﬁ'u"
Dry (or stove) and age, if applicable, each coated test panel for{b&'%pecsﬂed time under the specified conditions.
et
o
7.5 Thickness of coating
Determine the thickne r%nqgﬂé*s of the dried coating by one of the methods specified in ISO 2808.
x st
8 Procedurel" k;ﬂ ;; ,\\1
’%-f?uk" oo
8.1 Test conditions x(\_'ﬂ

Y
Carry out the test at a temperature of (23 £ 2)°Canda relativeﬂm&%ty of (50 % 5) %, unless otherwise agreed.

8.2 Calibration of the appar [
pp ﬁ\ﬁ' \'L-“t

-

Calibrate the apparatus (a.%i)q)gwle,_‘qﬂé?tahbratlon procedure is given in annex B).
Vi

N.l‘i“ ) l,h"":.-ﬂ%% .H";"'-l:'

8.3 Preparation of the abrading rubber wheels “ﬂ.

0o
8.3.1 Chack that the abrasive rubber wheels meet the requirements specmiq.un%‘ﬁ

8.3.2 To ensure that the abrading function of the wheels is mamtam@tﬁ at a constant level, prepare the abrasive
rubber wheels as prescribed by the manufacturer, following 8.3.2.1 10 8.3.2.4.

8.3.2.1 Mount the selected abrasive rubb heels o8, their respective flange holders, taking care not to touch the
abrasive surfaces. Adjust the load on t %s{qf@he value agreed between the interested parties.

8.3.2.2 Mount the resurfacingiﬂ-%d\i 'sﬂ's"t on the turntable. Lower the abrading heads carefully until the wheels
rest on the disc. Place the suctteﬁqi'ézzle in position and adjust it to a distance of 1 mm above the surface of the
disc. 0k

wh

8.3.2.3 Set the counter to zero.

8.3.2.4 Start up the suction and then the turntable. Resurface the wheels by running them for a specified number
of cycles against the resurfacing-medium disc.

NOTE — A typical number of cycie is 50.



Resurface the wheels in this manner before testing each specimen and after every 500 cycles, in such a way that
the abrasive surface is exactly cylindrical and that the edges between the abrasive surface and the side faces are
sharp, without any bending radius. Resurface new whaesls before the first use.

8.4 Determination

8.4.1 Condition the coated test panels at a temperature of {23 + 2) °C and a relative humidity of (50 + B) %, unless
otherwise agreed, for a minimum period of 16 h.

8.4.2 If the surface of the coating is irregular, due to orange peel, brush marks, etc., abrade it for 50 cycles and
clgan it with lint-free paper prior to the determination. Report this operation, if carried out, in the test report.

8.4.2 Weigh the conditioned test panel to the nearest 0,1 mg, and r his mql_s';s
+ 1%
A
8.4.4 Attach the test panel to the turntable, lower the abrﬁbﬁeadi{dﬁ\o the test panel and place the suction
nozzles in position. @ “1
1-\
8.4.5 Set the counter to zero and start up the suction aclqrgilgbn the turntable.

8.4.6 After a specified number oftcycles, remove any loose abradings remaining on the test panel with lint-fres
paper, reweigh the test pagﬁlﬁcq@\i\ss mass. Inspect the panel to see if wearthrough of the coating has
occurred. ﬂ o -.;ﬂ

o

8.4.7 By interrupting theri#@st at intervals, the point of wearthrough can be det ined more accurately and the
i
average loss in mqﬁa@,ﬁ a given number of cycles can be calculated. k; “vqh
R L" A&
b

8.4.8 Repeat 8.4.2 to 8.4.6 for two more test panels and record the reﬁi‘u

% 1"1
cﬂ.
Mo

9 Expression of results

9.1 For each test panel, caEcuIateﬁé‘ﬁs {L«rﬂés?i after the agreed number of cycles by subtraction.

Calculate the mean loss m'ﬁé%gka)ﬁ" i—aﬂ"‘i‘hree test panels and report the result to the nearest 1 mg.
\I_‘-Iu

NOTE — The loss in masiﬁa}\"also be calculated at each of the intervals at which the t% ﬁgrr &g}"l

'L't"*‘

9.2 Calculate the mean number of cycles required to reach wearthrough of {h‘m‘boatmg or of the topcoat in a
multicoat system.

ot
NOTE — After the wearthrough of the coating, the loss in mass is affected by abrasion of the substrate.
% e
- (%
10 Precision |'-E'C,- 11"‘1' ¥
m L
See annex C. &'}“ A

m"u'f'ﬁ
11 Test report

The test report shall contain at least the following information:

a} all details necessary to identify the product tested;
by reference to this part of 1SO 7784 {ISO 7784-2):
¢} the items of supplementary information referred to in annex A;
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d} a reference to the international of national standard, product specification or other document supplying the
information referred to in c);

g) the wheel! load and the type of abrasive rubber wheel used;

f}  the results of the test as indicated in clause 8;

g}  whether the surface had to be pre-abraded because of surface irregularities;
h} any deviation from the test method specified;

i} the date of the test.

%, n
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Annex A
(normative)

Required supplementary information

The items of supplementary information listed in this annex shall be s ied as approprsate to enable the method
to be carried out.

\"..
e
The information reguired should preferably be agreed betwe%}é{fm l@ﬁ'tbd parties and may be derived, in part or
totally, from an international or national standard or other doc qithérated to the product under test.

N
a} Substrate material, substrate thickness and surfacer,rﬁc‘é";‘a’aration of the substrate.

b) Method of application of thetest coatang to the substrate, including the duration and conditions of drying
between coats in the ca ultsmﬁt system.
¢} Duration and con ftdﬂ%f stoving) and ageing, if applicable, of the coating before testing.

d} Thickness, in mEC &E és‘ of the dry coating and the method of measurement.in accordance with 1ISO 2808,
and whether it is q‘pﬁg

S e coat or a multi-coat system. ’g%
e) Temperature 1"”hd humidity during the test, if different from those Spﬁ-ﬂ"‘ 11"*‘“

ot
aet
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Annex B
{informative}

Calibration of the apparatus

B.1 General z‘ﬁ )
» + 1%

The accessories needed for calibration, such as calibratj lﬁﬁa iqqh‘ﬂw"é abrasive paper, should preferably be
obtained from the manufacturer of the abrasion tester. ﬂa I\i‘{m‘e panels are delivered as calibration panels by
the manufacturer. 1\

aet
WO

B.2 Apparatus 1 ﬁ‘gﬁ, “c,ﬁw
ALE
Apparatus as desc@ﬁ{q@é '5 and in addition the following.
1k
B.2.1 Two rubtgldgh‘-wheols, each of thickness (12,7 +0,1 mm and Hﬁdiam‘gter (50,0 + 0,2) mm, the
periphery of w‘!:h:'h is covered with a rubber strip of thickness 6 mm a{’a %‘E neg%ﬂﬁo + B} IRHD (determined in
accordance with 1S0 48). The wheels shall be mounted on and able {iq_qﬂ"‘a out horizontal spindles.
=

Their internal faces shall be (53,0 + 0.5} mm apart and the hypotb@t?capl.ine through the two spindles shall be
{19.1 + 0,1) mm away from the central axis of the turntable.ﬁb@é’hass distribution within the assembly shall be

such that each of the wheels exerts a force of {1 + 0,02) N on'the test panel.
B.2.2 Strips of abrasive pape Svidth ﬂ?‘!t 0.2) mm and approximate length 175 mm. The grade of abrasive
paper shall be P 180 as defi N : ﬁ;ﬂéﬂes of the grain size standard published by the Federation of European
Producers of Abrasive P-(}Ei (FEPAY.
M . :
NOTE — Self-adhesive aqllgsf\'é paper is also available from some manufacturers. . ﬁhﬁ L_“"u.""
o X, A

T

. %\
B.2.3 Double-sided adhesive tape, in strips of width {12 £ 0,2) mm an}lﬁ&&ok%te length 175 mm, for use if
self-adhesive abrasive paper is not available. “Q‘c.

b

B.3 Calibration procedure

S
B.3.1 Condition the abrasive paper, ﬁ%@q‘am, if used, and the test pane! at a temperature of (23 +2) °C
and a relative humidity of (60 %u Iaq_s'é‘t erwise agreed, for a minimum period of 16 h.

L
i

» = b ) . . .
B.3.2 Attach a condition 1,%35|ve—paper strip to the circumference of the wheels, using the conditioned
adhesive tape, if necessaly® Adjust the length of each strip so that it covers the peripheral surface of the wheel
without any overlap or gap.

NOTE — it is recommended that the strips be cut at an angle of approximately 45° so that the joint is not at right angles to
the direction of travel of the wheels (sec figure B.1).

4} FEPA Standard 43-GB-1984, obtainable from the British Abrasive Federation, P.O. Box 58, Trafford Park Road, Trafford
Park, Manchester M17 1JD, United Kingdom.
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B.3.3 if a new zinc panel is being used, abrade it for 200 cycles of the turntable before use, following the
procedure specified in B.3.5 and B.3.6, and then clean it with lint-free paper.

B.3.4 Weigh the conditioned test panel 10 the nearest 1 mg, and record this mass.

B.3.5 install a 500 g load on each arm of the abrasion testing machine, attach the test panel to the turntable,
towaer the abrading heads on to the test panel and place the suction nozzies in position.

B.3.6 Set the counter to zero and start up the suction and then the turntable.

B.3.7 After 600 cycles, clean the test panel with lint-free paper, reweigh_ the test panel and record this mass.

'|-'||,"|-
B.3.8 Carry out B.3.2 to B.3.7 twice more, each time with %ilp; ofignﬁswe paper.
1.\“‘
B.3.9 After the third test, calculate the mean loss in mass E_wﬂ% three calibration runs.
'::-."t
B.3.10 The average loss in masssef the zing. plate should be (110 + 30) mg. If the average loss in mass is outside
this range, check the apparat &ﬁectiﬁr\ﬂqy faults.
1
Ui w
x‘H
-.1,_"!- .
o, P
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=
Figure B.1 — R“h,\ ﬁﬁé&w&&od for joining the ends of the abrasive-paper strip
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@ |bU

Annex C
(informative)

Precision

No relevant precision data are currently available.

If humerical valuas are to be measured, this method shoul

S,
ﬁ' "l-}only one laboratory. In case of work

between laboratories, it is better to use rankings for the 9@) .;\.":

ISO/TC 35 intends to obtain precision data for all relew, lif:"‘standards including this part of ISO 7784. When

precision data are available, they will be mcorporatedgm

10

document
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