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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 proceflures used to develop this document and those intended for its further maintenanee
described |n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance with
editorial rifiles 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 subjeq
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Textiles — Tests for colour fastness —

Part X19:
Colour fastness to rubbing (Gakushin test method)

1 |Scope

Thik document specifies the test method for determining the resistance of the colour ef tektiles of all
kinfls to rubbing off and staining other materials using convex specimen stage (Gakishin tegt method).
Tw¢ test methods are specified, one with a dry rubbing cloth and one with a wetirubbing clofh.

Thik document is applicable to textiles made from all kinds of fibres in_the’form of yarng or fabric,
including textile floor coverings and other pile fabrics, whether dyed or printed.

2 |[Normative references

Theg following documents are referred to in the text in suck 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.

[SO|105-A01, Textiles — Tests for colour fastness — Part’A01: General principles of testing
[SO|105-A03, Textiles — Tests for colour fastness, == Part A03: Grey scale for assessing staining

[SO[105-A04, Textiles — Tests for colour fasthess — Part A04: Method for the instrumental as§essment of
theldegree of staining of adjacent fabrics

[SO[105-F09, Textiles — Tests for colour fastness — Part F09: Specification for cotton rubbing dloth
[SO|139, Textiles — Standard atmospheres for conditioning and testing

[SO|3696, Water for analytical laboratory use — Specification and test methods

3 |Terms and deéfinitions
No ferms and definitions are listed in this document.

[SOland IECuwaintain terminological databases for use in standardization at the following addresses:

— |ISOOnline browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

4 Principles

The test specimen on the convex specimen stage is rubbed by the cotton rubbing cloth fastened to the
rubbing finger with a reciprocating motion. After the test is carried out, the cotton rubbing cloth is
assessed by comparing with the grey scale for assessing staining or instrumentally.

© IS0 2020 - All rights reserved 1
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5 Apparatus

5.1 Rubbing meter

Suitable testing device for determining the colour fastness to rubbing (Gakushin test method) is shown
in Figure 1 and Annex A, consisting of convex specimen stage, rubbing finger, arm and a cycle counter
with automatic stop which are specified as follows.

5.1.1 Convex specimen stage, shall be (200 + 1) mm radius of curvature (p;) and reciprocates
(120 * 3) mm with 30 reciprocations per minute. The test specimen fastened by clamps on the convex
specimen gtage is rubbed with the cotton rubbing cloth fastened to rubbing finger by moving to and fro
in a straight line along (100 * 3) mm track.

5.1.2 Rupbbing finger, shall be a rounded surface of (20 + 0,5) mm squares with (45 * 1).mm radius of
curvature (p,) capable of being fastened the cotton rubbing cloth (5.2).

5.1.3 Arm, one end is connected to the fulcrum shaft and the other end is connected to rubbing finjger.
The rubbirg finger shall exert a downward force of (2 = 0,1) N and is capable ofibeing moved along with
the convex|specimen stage.

Dimensions in millimdtres

Key
I, 20%0,% 1 arm
I, 200, 2 fulcrum shaft
I; 1101 3  convex specimen stage
p1 200+1 4  testspecimen
p, 45zx1 5  cotton rubbing cloth
6 T ubb;us ﬂuscl

Figure 1 — Typical diagram of rubbing meter (Gakushin test method)

5.2 Cotton rubbing cloth, in accordance with ISO 105-F09, is at least 50 mm squares.
5.3 Grey scale for assessing staining, in accordance with ISO 105-A03.

5.4 Spectrophotometer or colorimeter for assessing staining, in accordance with ISO 105-A04.

2 © IS0 2020 - All rights reserved
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5.5 Soft-back water resistant abrasive paper, recommended grain size is P320 specified in
ISO 6344-1. Alternative grain size may be used by agreement between the interested parties. In this case,

it shall be reported in the test report.

5.6

6

6.1
are
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6.2

Double-sided tape, with the thickness not more than 0,5 mm.

Test specimens

If the textile to be tested is a fabric or textile floor covering, two pieces notless than 220 m

m x 30 mm

required for dry rubbing and wet rubbing.

itional test specimens may be used when higher precision is needed. One test spegimen d
[l have the long direction parallel to the warp yarns (or in the direction of manufacture]
pllel to the weft (or filling yarns or at right angles to the direction of manufacture). A
hod of cutting test specimens is to cut the long dimension diagonally to warp and weft
of a carpet specimen is distinguishable, cut the test specimen with the pile'lay pointing
pction.

If the textile to be tested is yarn or thread, two pieces knit it into fabric to provide test

of at least 220 mm x 30 mm or form a layer of parallel strands by,wrapping it lengthways on a

recf
tot

6.3
tha
spe
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7.1

7.1
ten]
dev
eac
ory

Car

wit

7.1
dirg

angle of suitable dimensions for dry rubbing and wet rubbing. Wrapped cardboard shall
he convex specimen stage.

When testing multi-coloured textiles, care should,be taken to position the specimens in
[ all colours of design are rubbed. Alternatively, ifithie areas of colour are sufficiently large
cimens may be taken, and the individual colouxs assessed separately.

Procedure
Dry rubbing test

1 Before testing, condition the test specimen and cotton rubbing cloth for at least
perature of (20 + 2) °C and the relative humidity of (65 * 4) % in accordance with IS
iation from this procédure shall be reported. Conditioning is done by laying each test spg
h piece of cotton rubbing cloth separately on a screen or perforated shelf. Some fabrics sug
vool can requiredonger periods of conditioning.

ry out the test at the temperature of (20 £ 2) °C and the relative humidity of (65 * 4) % in
h 1SO 139.

2_““Fasten each test specimen by means of clamps to the convex specimen stage so th

f each pair
, the other
 alternate

If the pile
in the long

specimens
cardboard
be adhered

such a way
, more test

4 h in the
D 139. Any
cimen and
h as cotton

iccordance

ht the long

ction of the test specimen follows the track of the convex specimen stage. Some sped

imens (for

example, elastic textile, thin textile, etc.) may be wrinkled and/or moved during the test. In that case, set
soft-back water resistant abrasive paper or double-sided tape between the test specimen and the convex
specimen stage, it shall be reported.

Attention should be paid to the characteristics of the soft-back water resistant abrasive paper or the
double-sided tape used to hold the test specimen, as they can leave an imprint through the textile which
can cause a false rating to be made.

7.1.3 Fasten the cotton rubbing cloth to the rubbing finger.

7.1.4 Rub 100 times at rate of 30 reciprocations per minute. Remove the tested cotton rubbing cloth
and condition as in 7.1.1. Remove any fibrous material that might interfere with the rating.
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7.2 Wet

rubbing test

7.2.1 Condition and test in the atmosphere specified in 7.1.1.

Weighing a conditioned cotton rubbing cloth then thoroughly soak in grade 3 water in accordance with
ISO 3696. In case of other water used, it shall be reported in the test report. Reweigh to ensure take-up
0f 95 % to 100 %.

NOTE As the level of soak of the cotton rubbing cloth can dramatically affect ratings, other levels can be
used. An example of a very commonly used level of soak is (65 + 5) %.

7.2.2 Cal
any fibroug

8 Evalu

8.1 Back
evaluating

8.2 Asse
under suit{

ry out the procedure described in 7.1.2 to 7.1.4, then air dry the cotton rubbing cloth. Ren’Jove

material that might interfere with the rating.

ation

each tested cotton rubbing cloth with two or more layers of white rubbing cotton cloth wj

hile

5s the staining of the cotton rubbing cloth with the grey scalefor assessing staining (.3

ible illumination in accordance with ISO 105-A01 or instrumentally (5.4).

Precision data are shown in Annex B.

report
port shall contain the following informationt
ence to this document, i.e. ISO 105-X19:2020;

ication of the test specimen;

NOTE ]
9 Testy
The testre
a) arefer]
b) identif
c) wheth|
d) theti
condit
e) identi
f) yvhet
is use
g) thenu
h) anyd

r dry or wet rubbing is perfermed along with the percentage of soak;

o
(O8]
—

Pric

ape

i) any unusual features observed;

j) the date of the test.
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Annex A
(informative)

Typical figure of rubbing meter with six rubbing fingers (Gakushin

test method)
2
m-
3// )
12 = X q
‘ Ty
4 A’\Q’ 6
a) Top view of I'Qéb%lg meter with six rubbing fingers
St !
3
12~ =T
COU? o] v
Vo 0

&?‘ b) Side view of rubbing meter with six rubbing fingers
Key %
1  fulcrum shaft 7  convex specimen stage
2  motor 8 testspecimen
3 crank wheel 9  cotton rubbing cloth
4  Dbase 10 rubbing finger
5 horizontal moving device 11 arm
6  clamp for test specimen 12 cycle counter

Figure A.1 — Typical figure of rubbing meter (Gakushin test method)

© IS0 2020 - All rights reserved 5
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B.1 Ge

Annex B
(informative)

Precision data

aral

This annej;
different r
operators,

For inform
as above.

B.2 Tes{
The test s
— TS1:0
TS 2: ¢
TS 3: ¢

TS 4: g

B.3 Test
The test m

Test m)

Test m)

Test m
abrasi

NOTE
double-side

The test specdimens were wrinkled and moved, the soft-back water resistant abrasive paper and

cTTor

k describes the precision data of the interlaboratory study. The data gathered fromith
Ibbing meter manufacturers (Gakushin test method), six different laboratories, six diffet
four test specimens, three test methods, on different days.

[ Specimen

ecimens for the interlaboratory study are as follows.
otton dyed with direct black;

otton dyed with indigo;

otton dyed with direct black (untreated);

otton dyed with reactive black.

. method

ethods of this interlabratory study are as follows.

ethod 1: rubbing meter with'the soft-back water resistant abrasive paper;
ethod 2: rubbing metey with the double-sided tape;

ethod 3 (for information): crockmeter (see ISO 105-X12) with the soft-back water resisf

e paper.

d tape were used in this interlaboratory study.

B.4 Eva

uation

ree
ent

ation, the data include using the crockmeter specified in ISO 105-X12 with\Same conditions

ant

the

The results are assessed by the grey scale for assessing staining (5.3) under suitable illumination
(ISO 105-A01).

B.5 Results

The results of six laboratories are shown in Tables B.1 and B.2.
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Table B.1 — Results of dry rubbing test

Test method Lab(l:Ilatory n Result of test specimen
o. TS 1 TS 2 TS 3 TS 4
1 4-5 3 4 4-5
! 2 4-5 3 4 4-5
, 1 4-5 3 4 4-5
2 4-5 3 3-4 3-4
., 1 4-5 3 4 4-5
2 4-5 3 4 ~J4-5
Tgst method 1 1 As 73 2 T as
! 2 4-5 2-3 P L
; 1 4-5 3 4 (N7 4-5
2 4-5 3 4y 4-5
. 1 4-5 2-3 N 4-5
2 4-5 2-3 O 4 4-5
. 1 4-5 3 SN 4 4-5
2 4-5 3 o O 4 4-5
, 1 4-5 38 3 3-4
2 4-5 QO 3 3-4
5 1 4-5 QN3 4 4-5
Tqst method 2 : i ’-;‘\.0(0 & : S
A 1 4-5 2-3 4 4-5
2 4-5 39 2-3 4 4-5
] 1 455 3 4 5
I : 3 4 4-5
. 1|C) 45 2-3 4 4-5
2 4-5 2-3 4 4-5
G 4-5 3 45 4-5
REIE 45 3 4-5 4-5
CHE 4-5 3-4 4 4-5
o 2 4-5 3-4 4-5 4-5
Tgst method <2y 3 : - ’ u -
Xt 2 4-5 3 4 4-5
infor,(é‘@n? , 1 4-5 3 4 5
2 4-5 3 4 5
© 1 5 4 4 5
> 2 5 4 4 5
. 1 4-5 2-3 4 4-5
2 4-5 2-3 4 4-5

© IS0 2020 - All rights reserved 7
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Table B.2 — Results of wet rubbing test

Labolatory Result of test specimen
Test method No. n TS 1 — 53 !
) 1 2-3 1-2 1-2 3
2 2-3 1-2 1-2 3
5 1 2-3 1-2 2 2-3
2 2-3 1-2 2 2-3
. 1 2-3 2 2 3
i 2 2-3 2 2 3
Test methjod 1 1 3 =) =
4 A
2 2-3 1-2 1-2 . 243
] 1 2-3 1-2 1-2 TE
2 2-3 1-2 12 ' 3
. 1 2 1 12 AV 2-3
2 2 1 10 2-3
) 1 2-3 1-2 N7 3
2 2-3 1-2 ¢, O1-2 3
, 1 2-3 12 {0 2 2-3
2 2-3 1-2 \\‘( 2 2-3
5 1 2-3 2 QO 2 3
2 2-3 2 3
Test methjod 2 "\\.éio
A 1 2-3 N 1-2 1-2 2-3
2 2-3 W9 12 1-2 2-3
] 1 23 O 1-2 1-2 3
2 2-3 N& 1-2 1-2 3
<
. 1 @) 1 1-2 2-3
2 N -2 1 1 2-3
. 1) 2-3 1-2 1-2 3-4
2L 23 1-2 1-2 3-4
N
iy 2-3 2 2 3-4
2 \7
Nk 2-3 2 2 3-4
N1 2-3 2 2 3
Test methiod 3 Q‘ > > 5 5
¢ QO -3 3
_ (for N\ 1 2-3 1-2 1-2 3
informatjon) §?~ 4
A 2 2-3 1-2 1-2 3
) - 1 2-3 1-2 1-2 34
2 2-3 1-2 1-2
. 1 2-3 1 1-2
2 2-3 1 1-2
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