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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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Tissue paper and tissue products —

Part 18:
Determination of surface friction

Th
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Scope

s document specifies a test method for the determination of the surface friction of tissue
bue products using a contact-type surface tester.

Normative references

e following documents are referred to in the text in such a way that some or all of thg

comstitutes requirements of this document. For dated references, only the edition cited aj

un
IS
ISC
mg
3

Fol
IS

3.1
CO¢

COF

U
rat

no

No

Hated references, the latest edition of the referenced document (including any amendment
186, Paper and board — Sampling to determine average quality

187, Paper, board and pulps — Standard atmospherefor conditioning and testing and prg
nitoring the atmosphere and conditioning of samples

Terms and definitions
the purposes of this document, the following terms and definitions apply.

and IEC maintain terminology databases for use in standardization at the following addr

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

IEC Electropedia: availaplewat https://www.electropedia.org/

pfficient of friction

io of the frictional force resisting movement of the surface being tested to the contact for
'mal to that'surface (stylus weight) when tested under specified conditions

e 1 toentry: See Formula (1).

paper and

ir content
pplies. For
5) applies.

cedure for

PSSeS:

ce applied

4

Principle

A stylus is applied on a test piece with a contact force of 50 mN. Friction profiles of coefficient of friction
against the scan length are generated as the sample plate travels past the stylus at a constant speed
of 1 mm/s over a distance of 30 mm. From the friction profile, average of COF and mean deviation are

cal

culated.

Precision data are available in Annex B.
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5 Apparatus

5.1 Friction-testing apparatus

The load measuring device of the friction tester shall be accurate to 0,5 mN within the force range of
(5 mN to 100 mN) and 0,5 % for forces above 100 mN at the data acquisition rate of 10 Hz or higher.

5.2 Stylus

A U-tube shape (made of, e.g. steel grade SUS304-WPBY) with the bent configuration of (0,25 + 0,002) mm
at each side. The stylus horizontal portion of the stylus has a length of (5 * 0,05) mm (see Figure 1),

Dimensions in millimefres

Figure 1 —=Stylus

5.3 Drive unit

Drive unit for advancing the test piece beneath the stylus with constant traversing speed| of
(1,0 £0,05) mm/s.

5.4 Specimen holder

5.4.1 Base plate

A horizonfal smooth nietal plate having a length of at least 140 mm and a width of at least 100 mm. The
plate is atfached te'the drive.

5.4.2 Rectangular frame

A metal frame with a weight of 500 mN and outer dimensions of 100 mm x 60 mm and inner dimensions
70 mm x 40 mm (see Figure 2).

1) SUS304-WPB is an example of a suitable material available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

2 © IS0 2022 - All rights reserved
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Dimensions in millimetres
100

70

Key
base plate
specimen

rectangular frame

Figure 2 — Arrangement of the specimen holder

6 | Sampling
If the tests are being made to evaluate a lot, the samiples shall be selected in accordance with|[SO 186.

If the tests are being made on another type’of sample, make sure that the specimens ftaken are
refjresentative of the sample. Each test pieceshall be free of perforations, creases, kinks, wrinkles, and
other faults not normally inherent in the tissue paper and tissue products.
7 | Conditioning of test pieces

Copdition the samples in ac¢erdance with ISO 187 and keep them in the standard aymosphere

thijoughout the test. Condifioning shall be performed prior to the preparation of test pieces.

8 | Preparationcef the test pieces

8.1 General

If the tests.are being made to evaluate a lot, the sample shall be selected in accordance with IS0 186.

If tHetests are being made on another type of sample, make sure that the specimens ftaken are
representative of the sample. Each test piece shall be free from faults not normally Inherent to the
tissue.

For converted multi-ply tissue products, testing shall be done on the product as it received, regardless
of the number of plies which are supplied as a product unit (no ply separation).

Tissue papers that have not been converted into finished products shall be tested as single plies, unless
otherwise agreed between the parties concerned.

8.2 Number and dimensions

Test pieces should have minimum size 100 mm in length and 60 mm in width.

©1S0 2022 - All rights reserved 3
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Prepare a minimum of 10 test pieces for the machine direction (MD) testing and another 10 test pieces
for the cross direction (CD) testing.

9 Test procedure

Test in the same atmospheric conditions as those used to condition the samples.

a) place the instrument on a solid and vibration-free table;

b) place the test piece on the base plate and smooth the test specimen to eliminate the wrinkles if

neces
c) place
d) setst)
e) start
will st
f) repea
replic

start

sary, taking care not to alter the specimen surface;
h rectangular frame on the test piece, see Figure 2;
lus to contact force (50 + 1) mN;

the test and record the data for a total run length of 30 mm, at which point, the instrum
op and remove the stylus from test piece then return to the staring position;

L the test on the next test pieces in order to obtain 10 replicates in machine direction and

vith a new specimen.

10 Calculation and expression of the results

ent

10

htes in cross direction. If a specimen shows unusual behaviour during testing, discard it, then

10.1 Gereral
Determing COF using Formula (1):
F
= 1
Hi=4 M
where
U is the COF at point i, dimen$ionless;
F; is the frictional force-atypoint i, mN.
Determing the average of COF-and the mean absolute deviation (M) using Formulae (2) and (3) of each
replica.
1| &
H =N Z.Ui (2)
1
1 N
= —1 -
M= > = 3)
1
where
I is the average of COF, dimensionless;
N is the number of data points from 5 mm to 25 mm (N being at least 200);
JIn is the COF at point i, dimensionless;
M is the mean absolute deviation from the average of COF, dimensionless.
Then, calculate the average of COF and of M from the 10 specimens.

4
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10.2 Reporting the results

10.2.1 g and M

Report the grand average of COF( 1) and mean absolute deviation (M) from the 10 measurements in
both MD and CD.

Report the results to two significant figures, respectively. See Table A.2 for an example.

10.2.2 Standard deviation and coefficient of variation (COV)

Calculate the standard deviation to three significant figure and coefficient of variation) in| % to one
sigmificant figure.

11 Test report

The test report shall include the following information:

a) | areference to this document, i.e. ISO 12625-18:2022;

b) | the date and place of testing;

c) | all details necessary for the complete identification of thé sample;

d) [ the conditioning atmosphere used;

e) | the number of test pieces tested;

f) | the average of 10 & and M in MD and CD, with two significant figures;

g) | any departure from this document and.any circumstances that might have affected the results.

© IS0 2022 - All rights reserved 5
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Annex A

(informative)

Measurement principle of surface friction

A.1 Gemerat

For surfag
stylus at a

constant rate of (1,0 + 0,05) mm/s.

e friction measurement, the specimen is placed on a smooth steel plated and moved.unddr a

A.2 Determination of coefficient of friction and mean absolute deviation
A series of drag force vs. scan length has been measured and the data between the'scan length of 5 thm
and 25 mip is used to determine COF and M (mean absolute deviation) using Eormulae (1) and (3).
Table A.1 shows the data of scan length and coefficient of friction of a tissiie sample at data acquisitjon
rate of 10 point/sec.
Table A.1 — Surface friction.data
Scan length COF
mm u
0
0,1
0,2 Excluded
0,29
5;08 0,293 1
5,18 0,293 1
5,28 0,214 9
5,47 0,2345
5,57 0,3127
14,95 0,214 9
15,05 0,195 4
15,14 0,332 2
15,2% 0,3713
15,34 0,332 2
24,62 0,332 2
24,72 0,3908
24,82 0,410 4
2491 0,488 5
25,01 0,429 9
6 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=bb79d4d139cac8811af400c140116e54

ISO 12625-18:2022(E)

Table A.1 (continued)

Ke}

Scan length COF
mm u
26,09
26,18 Excluded
26,28
26,38
ure A.1 shows a friction profile of COF vs. scan length from Table A.1.
Y
0,6
0,5
0,4 -
0,3 - VI T T
0,2
0,1
0 I I I I I

scan length,;mm
coefficientof friction, u

Figure A.1 — Surface friction profile of a toilet tissue sample

Fr

T 1abte A1, [ (tie average of COF ) amd M (the mean absotute deviation fTom I ) are d

using Formulae (2) and (3).

Table A.2 shows an example of test report of surface friction (i and M) (unit: dimensionless).

© IS0 2022 - All rights reserved
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Table A.2 — Example of test report

Test run _ Mb _ b
o M o M
1 0,32 0,054 0,16 0,036
2 0,21 0,046 0,14 0,045
3 0,23 0,058 0,20 0,042
4 0,37 0,053 0,21 0,044
5 0,28 0,058 0,37 0,041
6 0,39 0,059 0,26 0,039
7 0,29 0,051 0,30 0,039
8 0,28 0,054 0,12 0,050
9 0,37 0,063 0,26 0,037
10 0,30 0,057 0,35 0,037
Avg. 0,30 0,055 0,24 0,041
Std. 0,058 0,005 0,087 0,004
Cy, % 19,0 8,9 36,6 10,8
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