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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.
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Introduction

Typical interior wall coating systems (see Figure 1) are comprised of a thick filler, one coat primer and
two top coats. Thus, the quality of the final interior wall is dependent on the whole coating system from
filler to primer to top coat. Besides, the quality of the application conditions, such as film thickness and
paint-water dilution ratio, contribute to the final wall coating system significantly.

T~
[ 1
b
|12
o
113
-
— 5.~
Key
1  dubstrate (wall)
2 iller
3 rimer (1 coat)
4 top coat (2 coats)

Figure.1»— Typical interior wall coating system

Therg is no standardized on-site test method on the market to check the performance ¢f the whole
system worldwide. Curfently, so-called “on-site test methods” are relying on visual tests, qn fingernail
scrubbing and on touching. These methods are very subjective since results can vary from person to
perspn, even for the/same wall coating system and these results are not repeatable. As g result, this
document provides standardized test methods for on-site wall coatings assessment. Using these
stanglardized‘test methods could help distinguish between high-quality and low-quality interior wall
coatings.

© IS0 2020 - All rights reserved v
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Paints and varnishes — On-site test methods on quality
assessment for interior wall coatings

1 Scope

This document specifies two on-site test methods (on-site cleanability [stain removal] and on-site wet-
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pTEsistance) fortireevatuation of the quatity assessent for imterior watt coatings:

e test methods are applicable to white coatings and light-coloured coatings of tristimu
er than 25 measured on a test specimen consisting of a coating applied to a black subg

cleanability test can differentiate the coating quality between 18 %. 'of-the pign
entration (PVC) and the critical pigment volume concentration (CPVC)! The on-sif]
tance test method can differentiate the coating quality when the PYCis nearly equal
ove.

following documents are referred to in the text in such'a way that some or all of t
[itutes requirements of this document. For dated reférences, only the edition cited
ted references, the latest edition of the referenceddocument (including any amendme

696, Water for analytical laboratory use — Spécification and test methods
618, Paints and varnishes — Terms and definitions

504-3:2019, Paints and varnishes — Determination of hiding power — Part 3: Determinaf
r of paints for masonry, concrete and-interior use

3076, Paints and varnishes —Lighting and procedure for visual assessments of coatings

[erms and definitions
he purposes of thissdocument, the terms and definitions given in ISO 4618 and the foll
nd IEC maintain terminological databases for use in standardization at the following ¢

SO Online,browsing platform: available at https://www.iso.org/obp

EC/Electropedia: available at http://www.electropedia.org/

us value Y;,
trate.

lent volume
e wet-scrub
to the CPVC

heir content
applies. For
hts) applies.

ion of hiding

wing apply.

ddresses:

3.1

paint-water dilution ratio

ratio

3.2

of water to the paint, given as percentage by mass

light-coloured coating
coating with tristimulus values Y;, greater than 25, measured with a spectrophotometer on a test
specimen consisting of a coating applied to a black substrate

Note

© ISO
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cleanability

ability of a
through the

[SOURCE: IS
3.4

dry coating film to withstand penetration by soiling agents and to be freed from them
cleaning process without removing more than a defined film thickness

0 11998:2006, 3.1]

on-site wet-scrub resistance

ability ofad

ry coating film to sustain less than a specified loss in film thickness, averaged over a defined

area, when exposed to specified wet-scrub cycles (3.5)

Note 1 to ent

3.5
scrub cycle|
one recipro

Fy: In ISO 11998, wet-scrub resistance is based on a lab test with 200 wet-scrub cycles.

al movement of the scrub pad over the scrub length (3.6) in both directions

[SOURCE: IS0 11998:2006, 3.2]

3.6

scrub length

stroke length (3.7) plus the length of the pad

[SOURCE: IS0 11998:2006, 3.3]

3.7

stroke lengl‘t]h

distance traversed by one stroke of the apparatus

[SOURCE: IS0 11998:2006, 3.4]

4 Symbgls

Yio tristimulus value in accordance with CIE 1964 colour space

Yiou tristimulus value of the¢ yrtreated (index “u”) test stripe

7 mean tristimulus@alue of the untreated (index “u”) test stripe x (x = 1, 2 and 3 for regpec-

10ux tively test strip€s'l, 2 and 3)

tristimuluswalue measured in untreated (index “u”) test stripe x (for example x = 1, 2

Yiouxy and 3 forrespectively test stripes 1, 2 and 3 on test stripe 1) on pointy (y =1, 2 and 3 for
respectively measuring points 1, 2 and 3)

Yiot tristimulus value of the treated (index “t”) test stripe

7 mean tristimulus value of the treated (index “t”) test stripe x (x = 1, 2 and 3 for respec-

10,tx tively test stripes 1, 2 and 3)

tristimulus value measured in treated (index “t”) test stripe x (for example x =1, 2 and

Yi0.txy 3 for respectively test stripes 1, 2 and 3 on test stripe 1) on pointy (y =1, 2 and 3 for
respectively measuring points 1, 2 and 3)

Cio cleanability

_10 mean value for the cleanability

510 N mean cleanability for test stripe x (x = 1, 2 and 3 for respectively test stripe 1, 2 and 3)

2 © IS0 2020 - All rights reserved
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mean cleanability of the water-soluble black solution (index “w”)

10,w
_10‘a mean cleanability of the alcohol soluble black solution (index “a”)
_10‘V mean cleanability of the table vinegar (index “v”)
_10,b mean cleanability of the black tea (index “b”)
ElO,k mean cleanability of the blue-black ink (index “k”)
R, resistance class for an alcohol soluble black solution
R; resistance class for each tested soiling agent i
R, mean value of resistance against all tested soiling agents
R, resistance class for a water soluble black solution
n number of soiling agents tested

5 On-site cleanability (stain removal) test

5.1

The 4
test
meas

5.2

5.2.1

The gcrub testing machine is operated manually upwards and downwards with a stro

(180
cyclg

The apparatus for determrination of cleanability and wet-scrub resistance of interior wal

show|
test

height of the wheel'is designed to be lower than the height of sponge plus the black clot

certg

NOTH
analy

Principle

tandardized stains are applied on interior wall coatings and dried for 10 min. Then the

9:2020(E)

cleanability

s run with the specified test apparatus (wet-sciib tester). The tristimulus value of the coating is

ured before and after exposure.
Apparatus

Wet-scrub tester.

* 10) mm and operating at;approximately (20 = 1) scrub cycles per minute. The num|
s is recorded manually.(Do hot mix up the stroke length with the scrub length.

n in Figure 2. Theé apparatus can give consistent pressure and contact area when
hrough the bélow designs. Three wheels are used to control the track when running 1

in deformation and to provide a certain friction.

The force provided by the deformation of sponge has been determined by dynami
sis.(DMA) to be (2,6 £ 0,2) N.

ke length of
ber of scrub

| coatings is
running the
he test. The
h, to ensure

t mechanical

A sponge height of 15 mm is recommended to deliver the reasonable result. The contact area which is
set by the location of the wheels is about 60 mm x 35 mm. The sponge (cleanability test) or the sponge
covered by the black cloth (wet-scrub resistance test) is fixed by one balance bolt with two screws
on each side. When the sponge is used under the black cloth, the purpose is to provide some damping
when rubbing, not to bring extra damage to the coating due to the hardness of the main material. When
determining “cleanability”, the black cloth does not need to be used; when determining “wet-scrub
resistance”, the black cloth needs to be used.

© ISO
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ul

73 *k

Key
1  main bodly
2 sponge
3 wheel
4 black cloth

Figure 2 — Example of a wet-scrub tester
5.2.2 Spe¢trophotometer, as specified in ISO 6504-3:2019, 6.5.
5.2.3 Gauge, of absorbent cotton.
5.2.4 Adhesive tape, with a width of 20 mm.
5.2.5 Sponge, with a size of 100 mm x 35 mm, a thickness of (15 + 1) mm, a hardness of (55 + 5
and a density of (41 + 2) kg/m3. For the effects of different sponges on cleanability test resultg
Annex B.
5.2.6 Stirrer, for preparing homogeneous solutions.
5.2.7 Timer.
5.2.8 Lintrfree tissues.
5.2.9 Blow drier.
5.3 Reagents

5.3.1 C(Cleaning medium for test

kPa
, see

Use a 2,5 g/l solution of sodium n-dodecylbenzenesulfonate (CAS-No 25155-30-0) in water in
accordance with grade 3 of ISO 3696. Allow the solution to stand before use until all air-bubbles and
foam have dissipated.

5.3.2 Soiling agents

5.3.2.1

Water soluble black solution

Put water in accordance with grade 3 of ISO 3696, into a vessel, then add Nigrosin black (CAS-No 8005-
03-6), at a mass ratio of water : Nigrosin black of 97:3. Mix thoroughly till all the Nigrosin black is
dissolved totally. Prepare this solution 24 h in advance before test. Its shelf life is seven days.

4

© IS0 2020 - All rights reserved
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5.3.2.2 Alcohol soluble black solution

Put water in accordance with grade 3 of ISO 3696, into a vessel, then add ethanol (CAS-No 64-17-5,
analytical reagent grade) and mix thoroughly. Then add the alcohol soluble black (solvent black 7, CAS-
No 8005-02-5) at a mass ratio of water : ethanol : solvent black 7 63:27:10 and mix thoroughly. Prepare
this solution 24 h in advance before test. Its shelf life is 7 days.

be used. See

NOTE For specific needs, other soiling agents such as vinegar, black tea, blue ink, can also
AnnexA.

5.4 Procedure

5.4.1 Division of test area

Seledt two vertical wall areas for the test. Each area shall be larger than 200 mm ®300 mn
90 nm stripes of adhesive tape (5.2.4) with the size of 90 mm x 20 mm horizofitally on e

the W

Fall as spacers (see Figure 3). One soiling agent is tested on one test area,with three teg

1. Apply two
ach area on
t strips, two

soiling agents are chosen in the procedure. If more soiling agents are to be tésted, then the number of

test 4

ireas shall be increased accordingly. Tested area is in the middle ofthe selected area.

© ISO
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Dimensions in millimetres
200

20
\
]

1

Q*
Ox
1

L

|2

O

<

°
1

300

<L

25

20

Key

1 teststrigefgauze) 1

2 teststripe (gauzeJ 2

3  teststripe (gauze) 3

4  spacer (adhesive tape)
5 measuring point

Figure 3 — Example of a test area for one soiling agent

5.4.2 Determination of the initial tristimulus value of the untreated coating

Measure with the spectrophotometer (5.2.2) the tristimulus value Y;, (as described in the colour space
of CIE 1964) of the coating in each uncoated test stripe Y3, , before the gauze is applied.

6 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ceaa4e4dd42590210d0db676d750b050

IS0 23169:2020(E)

Take three measurements on the test area of each untreated test stripe (see Figure 3) and calculate the
mean tristimulus values Y, , , for each test stripe:

_ Y +Y. +Y.
untreated test stripe 1 Y. = 10ull 10u12 10.u13
10,u,1 3

_ Y. +Y. +Y.
untreated teststripe 2 Y, ,= 10u24 10425 ~10u26

3
_ Y. +Y. +Y.
ntreated test strine \%4 = 10,u37 10,u338 10,u3,9
P T0,0,3 3
where
1710 ul is the mean tristimulus value measured in untreated test stripe 1;
1710 w2 is the mean tristimulus value measured in untreated test stripe2;
1710 w3 Isthe mean tristimulus value measured in untreated test stripe 3;

V10,u1,1 1S the tristimulus value measured in untreated test-stripe 1 on point 1;
V10,u1,2 1S the tristimulus value measured in untreatedtest stripe 1 on point 2;
V10,u1,3 1S the tristimulus value measured in untreated test stripe 1 on point 3;
V10,u2,4 1S the tristimulus value measured in untreated test stripe 2 on point 4;
V10,u2,5 1S the tristimulus value measured in untreated test stripe 2 on point 5;
V10,u,2,6 1S the tristimulus value measured in untreated test stripe 2 on point 6;
V10,37 1S the tristimulus value meéasured in untreated test stripe 3 on point 7;
V10,u38 1S the tristimulusvaltue measured in untreated test stripe 3 on point 8;

V10,u39 1S the tristimulusvalue measured in untreated test stripe 3 on point 9.

5.4.3 Applicationefsoiling agent
Cut the gauze (5:2:3) into 90 mm x 50 mm, fold into two layers along the long side (90 mm % 25 mm).

With| the adhesive tape fix the gauze onto the wall. The black area is gauze; adhesive tape is used to fix
the gauze on to the wall, setting at the edge of gauze.

nulicatiaon waalon o b cniling agamte (B DY) 10 daafrey +hny 010 b 1 B 4 1 Of SOiling

oA
BEfO CapPPTIICatIiOLn, ranstSUT CtIIC SUTITITS agCTItsS (2004 15 ULt UT LT, COCIh tastaooutT 150 i

agent with a pipette and drop evenly onto the gauze on the wall. Repeat the above application method
of liquid stains on other two stripes, and then leave it for 10 min.

Remove the gauze and the adhesive tapes (spacers) carefully without contaminating the coating outside
the soiled area.

© IS0 2020 - All rights reserved 7
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5.4.4 Cleaning of soilings

5.4.4.1 Preparation of the sponge

Dip the sponge (5.2.5) into the cleaning medium (5.3.1), take it out and fix it with the screws in the wet-

scrub tester

NOTE

(5.2.1).

Absorption of cleaning medium has minimum effect on the results.

5.4.4.2 Scrubbing

Move the wy
ensuring thg

5.4.4.3 D

Carefully drj
for about 10

5.4.5 Det

Measure wif
stripe Yo

Take three 1
where have
test stripe:

treated

treated

treated

where

10,t,1

10,t,2

pt-scrub tester for 10 scrub cycles on the same track vertically across the three test sti
e three wheels of the wet-scrub tester always have contact to the wall when running the

'ying of the coating

min or dry at room temperature for at least 2 h.

brmination of the tristimulus value after soil removal

neasurements at the same points as before soiling on'the middle of each treated test s

been scrubbed (see Figure 3) and calculate the-mean tristimulus values Yiot.x for

7 Yioe1at Y012 %0013

fest stripe 1

1061 3
i . = Yioe24® Y0251 V10426
feststripe 2 Y, ,= 3
i . = Yioe37 106381 Y1039
feststripe3 Y, 3~ 3

is the mean tristimulus value measured in treated test stripe 1;

is the'mean tristimulus value measured in treated test stripe 2;

~

ipes,
test.

y the surface of the coating using a lint-free tissue (5.2.8) and then dry by blow drier ($.2.9

h the spectrophotometer (5.2.2) the tristimulus value Y;, of\the coating in each treated test

tripe
each

ictha
15—t

10,t,3

Yioe11
Yioe1,2
Yio1,3
Yiot2,4
Yiot2,5

YlO,t,2,6

is the tristimulus value measured in treated test stripe 1 on point 1;
is the tristimulus value measured in treated test stripe 1 on point 2;
is the tristimulus value measured in treated test stripe 1 on point 3;
is the tristimulus value measured in treated test stripe 2 on point 4;
is the tristimulus value measured in treated test stripe 2 on point 5;

is the tristimulus value measured in treated test stripe 2 on point 6;

© IS0 2020 - All rights reserved
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Y1037 isthe tristimulus value measured in treated test stripe 3 on point 7;

Yiot3g isthe tristimulus value measured in treated test stripe 3 on point 8;

Yiot39 Isthe tristimulus value measured in treated test stripe 3 on point 9.

5.4.6 Calculation of the cleanability

The cleanablllty, C;o, as a percentage, is defined as the mean value of the quotlent of the tristimulus

value ;4 . (withx =1, 2, 3) after treating and the untreated tristimulus value Y,

10ux

_ Y.
teststripel Ci5q= 1081 490
10,u,1
test stripe 2 510 )= 1082 100
10,u,2
Y,
test stripe 3 C10 3= =203 100
Y10 u,3

Calcuylate the mean value for the cleanability, 510 , of all three tést stripes:

L Gyt G021 Cho3

10—

oo

wherte

(101 Isthe mean cleanability for test stripe 1;

(,_’10 , isthe mean cleanability fortést stripe 2;

(103 isthe mean cleanability for test stripe 3.

5.4.7 Evaluation with different soiling agents

The measurements and Calculations shall be done for each soiling agent, for cleanability gf the water-

soluble black solutien C10

and for the alcohol soluble black solution C10 a-

To eyaluate thejresistance against soil with multipurpose soiling agents, the cleanability|of each soil

shall|be categeorized in resistance classes (see Table 1).

Table-1 ~— Resistance classes for water soluble black solution and alcohol soluble blar:k solution

Water soluble black solution Alcohol soluble black solution
Resistance class? Cleanability Resistance class? Cleanability
RW ClO,w Ra ClO,a
0,0 C10,w =100 0,0 Clo,a =100
0,5 96 < Clo,w <100 0,5 95 < 0a < 100
1,0 91 < Clo,w <96 1,0 89 < Cyy 0,2 < 95
15 85< Cpy,, <91 1,5 82s Cpy, <89
NOTE The resulting resistance class is different for each soiling agent.
a2 Following the general classification system described in [SO 4628-1.

© IS0 2020 - All rights reserved
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Table 1 (continued)

Water soluble black solution Alcohol soluble black solution
Resistance class? Cleanability Resistance class? Cleanability

RW ClO,w Ra ClO,a
2,0 78 < ClO,w <85 2,0 74 < 10,2 < 82
2,5 70 < ClO,w <78 2,5 65 < 10a < 74
3,0 61 < Clo,w <70 3,0 55< 10a < 65
3,F 5T< Cpp,, <01 35 A< T, <00
4,0 40 < Cm‘w <51 4,0 32< ClO,a < 44
4,6 28 < Cm,W <40 4,5 19 < Cw’z=1 <32
5 ClO,w <28 5,0 ClO,a <19

NOTE The refsulting resistance class is different for each soiling agent.

a2 Following the general classification system described in ISO 4628-1.

5.4.8 Comprehensive evaluation of stain removal of wall coating films

After classi
tested soils

ist

n ist

6 On-sit

6.1 Prind

The scrub r
7 days at rg
coating is sg

!

fication, calculate for the resistance against soiling ageénts, R, the mean value ovq

e resistance class of each testedspiling agent;

e total number of tested soiling agents.

p wet-scrub resistance test

iple

esistance-ability of a wet coating is tested on-site after the coating has cured at leaj
om temperature after application. The coating is wetted using a wet towel. Then the
rubbedwith a black cloth and either chalking or colour difference is measured.

b all

t for
» wet

6.2 Apparatus

6.2.1 Wet-scrub tester, as specified in 5.2.1.

6.2.2 Towel with the size of 240 mm x 320 mm. The towel shall absorb (200 * 20) g water.

6.2.3 Black cloth, as agreed between the interested parties, to rub against the surface being tested.
6.2.4 Adhesive tape, as specified in 5.2.4.

6.2.5 Sponge, as specified in 5.2.5.

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=ceaa4e4dd42590210d0db676d750b050

6.2.6 Balance, accurate to 0,1 g.
6.2.7 Timer.

6.2.8 Plastics film.

6.3 Procedure

6.3.1 Division of test area

ISO 2316

A walll area is selected for the test. The area should be larger than 200 mm x 300 mm. Q

6.3.] Wetting of the wall

1 2 3

Key %\

1 wall Q

2 ddhesive tap??~

3 wel fol 0 80 mm x 320 mm fixed on the test area
4

lasti m
2

Q-
Weigh the dry towel (6.2.2) on the balance (6.2.6) to the nearest 1 g. Soak the tb@l with ta
weigh on the balance again. The towel shall absorb (200 + 20) g water. Fold, the towel twi
thre¢ layers. The size of each layer is 80 mm x 320 mm. Cover the fol owel with a
(6.2.8) and fix it on the centre of the tested wall area with adhesive ta&@&

4

QO\
O .

P>

4) (see Figure

9:2020(E)

p water and
ce to obtain
blastics film
4).

Figure 4 — Towel on the wall for wetting the wall

Take off the towel together with the adhesive tape and plastics film after 10 min. The wetted wall is

shown in Figure 5.

© IS0 2020 - All rights reserved
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Key
1  wall
2  wettedt

6.3.3 Scrubbing

Use the wef
100 mm x 3
area, the wh

scrub tester]

pst area

Figure 5 — Wetted test area on the wall

-scrub tester covered by the sponge (6.2.5)~and the black cloth (6.2.3) with the si
5 mm to wipe on the coating for 20 back\and forth cycles vertically on the towel w
ole running distance is kept (180 * 10)fim, and make sure that the three wheels of the
always have contact to the wall during testing (see Figure 6).

ze of
btted
wet-

Key
1 wall

2  wetted test area

3  movement of the wet-scrub tester

12

Figure 6 — Scrubbing the wetted wall
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6.3.4 Determination of wet-scrub resistance properties

6.3.4.1 Wet chalking

Observe the powder on the black cloth. Carry out the assessment under good illumination, as specified
in ISO 13076.

Rank the coating by the amount of powder on the cloth according to Table 2.

Table 2 — Rating scheme for designating the degree of chalking (adopted from ISO 4628-7:2016,

Table 1)

Rating?

Degree of chalking

0

unchanged, i.e. no perceptible chalking

very slight, i.e. just perceptiblechalking

slight, i.e. clearly perceptible-chalking

moderate, i.e. very clearly pérceptible chal

king

considerable, i.e. prohounced chalking

1
2
3
4
5

severe, i.e. intense.chalking

a

I

specified or agreed, a simpler rating system can be used. However, in.suth cases, the meanings of the

tablerwhich are used shall not be changed in order to avoid confusion.

ratings in this

Examples of pictorial standards for assessing the degree of-chalking are given in Figure 7
is obtained with the tape method specified in ISO 4628-6:2011, but the degrees of chalkir
arable to those specified in Table 2.

com

. The figure
g1ltob5are

© IS0 2020 - All rights reserved
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NOTE The right-hand end of each tape corresponds to a chalking rating of 0.

Figure 7 — Pictorial reference standards for numerical chalking ratings 1 to 5

7 Precision
Precision data are currently not available.

For information on repeatability of cleanability test results, see Annex C.
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8 Testreport

The test report shall contain at least the following information:

a)
b)
c)
d)
e)
f)
g)
h)
i)

details for identification of the product tested;

areference to this document, i.e. ISO 23169:2020;

the on-site cleanability (stain removal) test results, including the type of the stains;

the on-site wet scrub resistance test results;

i

q

q

1

e test conditions INcluding temperature/ iumidity,

iny unusual features (anomalies) observed during the test;
iny deviation from the test method specified;

he persons responsible for testing and approval;

he date of the test.

© IS0 2020 - All rights reserved
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Annex A

(informative)

Other types of stains used for evaluating stain removal

A.1 Type

performance of coatings

of stains

A.1.1 Tablle vinegar

The table vi

A.1.2 Bla¢k tea

The black te

Put 2 g of bl

hegar shall be agreed by the interested parties.

as shall be agreed by the interested parties.

hck tea into 100 ml boiling water, where the quality of the water shall be in accordancefwith

the requireinent specified in grade 3 of ISO 3696. Take out the tea bagand cool down for use. Prgpare

the tea soluf

A.1.3 Blu
The blue-bld

A.2 Test

p-black ink

procedure

As specified in 5.4.

A.3 Evaly

Examples of

ion before test.

ck ink shall be agreed by the interested parties.

hation criteria of stain removal performance of coatings for three
stain types

evaluation criteria.for the resistance of three types of stains are listed in Table A.1.

Tlable A.1 —Examples of resistance classes for three different soiling agents
Resistancge class? Cleanability
R Table vinegar® Black teab Blue-black inkb
(index “v”) (index “b”) (index “k”)
0,0 ClO,v =100 Clo,b =100 Clo,k =100
0,5 99 < C10,v <100 98 < ClO,b <100 96 < C10,k <100
1,0 98 < ClO,v <99 95 < 10 < 98 91 < 10k < 96
1,5 97 < ClO,V <98 91 < C10,b <95 85 < 10k < 91
2,0 96 < ClO,v <97 86 < Clo,b <91 78 < 10k < 85
2,5 95 < Clo,v <96 80 < C10,b <86 70 < ClO,k <78
NOTE The resulting resistance class is different for each soiling agent.
a2 Following the general classification system described in ISO 4628-1.
b Example for a special product used in an interlaboratory test.
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