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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria needed{or
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Tissue paper and tissue products —

Part 6:
Determination of grammage

Thi
pro

2

Scope

5 document specifies a test method for the determination of grammage of tissue-paper
Hucts.

Normative references

The following documents are referred to in the text in such a way that' some or all of th

con

stitutes requirements of this document. For dated references,, only the edition cited 4

undated references, the latest edition of the referenced document (ifticluding any amendmen

ISO
ISO

186, Paper and board — Sampling to determine average quality

187, Paper, board and pulps — Standard atmosphere for conditioning and testing and pr

monitoring the atmosphere and conditioning of samples

For

ISO

31

gra

g

Terms and definitions
the purposes of this document, the following terms and definitions apply.
and IEC maintain terminological databases for use in standardization at the following adg

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

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

jnmage

mags of a unit area.of tissue paper or tissue product as determined by the procedure in this

Not

4

1 to entry Grammage is expressed in grams per square metre (g/m2).

Principle

and tissue

Pir content
pplies. For
[s) applies.

bcedure for

dresses:

locument

The mass and area of a test piece or test pieces of either a tissue paper or a tissue product is measured
and the grammage is calculated as the mass per unit area of the test pieces taken. For finished paper
products, the grammage may also be calculated from the mass and area of a specified number of the

fini

©IS

shed tissue product items. Precision data are available in Annex A.
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ratus

5.1 General

The balance shall be placed on a horizontal surface free from externally induced vibrations.

5.2 Cutting device

The cuttin
whose ared

provided that the above accuracy is attained, the mean area obtained in these checks shall be-used
calculating grammage.

With certdin types of tissue paper and tissue product, it will be found, after carrying out
determination of area, that test pieces cannot be cut with the accuracy just definedIn such instan
the area of|every test piece shall be determined individually.

5.3 Balapce

The device[to determine the balance shall have a measuring accuracy.of 0,001 g.

5.4 Length measurement device

The lengthlmeasurement device shall be a ruler, an electronic'digital ruler, a scanner or any other de
with a minfmum measuring accuracy of 0,5 mm.

6 Samp
If the tests

If the test

representaftive of the sample. Each test'piece shall be free from perforations and faults not norm|

inherent in

7 Cond

Condition
the test.

Conditioni

b device shall be capable of repeatedly cleanly cutting test pieces of the same nominats
h falls within £1,0 % of a known area. This shall be checked frequently by measurement ¢

ling
5 are being made on another ‘type of sample, make sure that all specimens taken
the tissue.

jtioning

Fhe samples‘@ccording to ISO 187 and keep them in the standard atmosphere through

g shall'be done prior to the preparation of test pieces.

are being made to evaluate a lot,the’sample shall be selected in accordance with ISO 184.

ize,
hind,
for

this
ces,

Vice

are
ally

out

8 Preparation of test pieces

8.1 General

Test pieces shall be free from areas containing creases, dirt or visible damage. Test pieces shall be
made of either areas cut from specimens of tissue paper or tissue products (see 8.2), or made of whole
finished products (see 8.3).
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8.2 Cutting of the test pieces

8.2.1 General
In the case where test pieces are cut from specimens of tissue paper or tissue products, the test sheet or

stack of superimposed test sheets can be placed between two supporting sheets of paper, such as office
copy paper, in order to obtain test pieces with clean cut edges and dimensions of the accuracy specified.

8.2.2 Size of test pieces

O T HTeT OT
O

Naper ar DT r 3 ve general
guiglance regarding the dimension of the test piece or test pieces.

Thg minimum area of an individual test piece shall be at least 100 cmZ2. One test piece may, iffnecessary,
be dJomposed of several smaller pieces.

8.2]13 Number of test pieces

Usi];g the cutting device (5.2), cut at least 10 test pieces. The mass of a miinimum area of 1 OOI) cm?2 shall
be gletermined, and convenient larger areas shall be taken in compliance with the provisions of this
document.

8.3| Uncut finished products

8.3]1 General

In the case where test pieces are composed of finished tissue products, test pieces shall lie urjfolded and
flatlwith no tension applied.

If agcanner is used for this measurement, ensure that the scanner-cover is sufficient in size tp cause the
item to lie flat.

If ajruler is used, it shall be of dimensions larger than the test piece.

8.3]2 Size of test pieces

Singe tissue paper and tissue products vary greatly in dimensions, it is only possible to gjve general
gui]:ance regarding thé-dimension of the test piece or test pieces.

Using a measuring device (5.4) as described, the minimum area of an individual test piece|shall be at
leadt 100 cmZ2. Oxe test piece may, if necessary, be composed of several smaller pieces.

8.3]3 Number of test pieces

Thg minimum number of test pieces shall be 10. The mass of a minimum area of 1 000 cn?2 shall be
dete—d_d—l.’l—h_]'l_b_rk—l—fh_rh—ﬂrmme . and CONvenient larger areas snall be taken in compliance wi € provisions of this

document.

The 10 or more test pieces (finished product items) shall be selected from the sample in a random
manner so as to represent variation in size and mass of the finished product item present in the sample.
In any case, sequential finished product units shall never be tested, except in cases where the sample is
very limited in quantity.

© IS0 2016 - All rights reserved 3


https://standardsiso.com/api/?name=215de831f3b73e991e37ee3f11e05b6b

ISO 12625-6:2016(E)

9 Procedure

9.1 Determination of the mass of the test pieces

Determine

the mass of each test piece on the balance (5.3) to the nearest 0,001 g.

It is recommended, especially when dealing with small test pieces, that touching the test pieces with
bare hands is avoided.

If the standard deviation is not needed, the total mass of all 10 or more test pieces may be determined

by weighi

Any deviat
9.2 Detg

9.2.1 Wh
each indivi

9.2.2 Foi
to an accur

g all test nieces together.
O I (=]

jon from the procedure described above shall be explicitly mentioned in the test report.
rmination of the area of the test pieces

en test pieces have been cut to specified dimensions as described in 8.2, determine the arg
dual test piece.

the determination of grammage on finished paper products, the‘total area shall be meast
acy of better than 1 % using a measuring device (5.4) as described.

When the fest pieces are measured, they shall lie unfolded and flat @ith no tension applied.

If a scanne
to lie flat.

used, the fi
dimension

9.2.3 An

I is used for this measurement, closing the scan coveris usually sufficient to cause the i
Likewise, placing a steel rule along the edge is usually sufficient. Where a digital rule
nished product should be flattened using a flat piece of plastic approximately 4 mm thicl
5 larger than the test piece, or a similar flattening means.

/ deviation from the procedure described above shall be explicitly mentioned in the test ref

10 Calcullation

10.1 Gen

Calculate t

is

bral

he grammage to threfe significant figures for each test piece using Formula (1):

X 106

rhe grammage of the test piece, in grams per square metre;

a of

red

fem
ris
K, of

ort.

M

m

A

is the mass of the test piece, in grams;

is the area of the test piece, in square millimetres.
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10.2 Mean and standard deviation of grammage

Calculate the mean grammage of the sample and express it to three significant figures using Formula (2):

" g

_ . i

g==rl (2)
n

where

5 isthe mean grammage of the cqmplp in grams per square metre;

gi 1isthe grammage of the test piece, i, in grams per square metre;
n is the number of the test pieces.

Calgulate the standard deviation and express it to two significant figures using Eermula (3):

where

g isthe mean grammage of the sample, in grams persquare metre;
gi isthe grammage of the test piece, i, in gramspér square metre;

n is the number of test pieces;

s isthe sample standard deviation.

If tgst pieces are weighed together, calculate the grammage using Formula (4):

n
Z'—1 m; 6
gi ZHI;—AXlO 4)

whegre

gi isthe grammage of the test piece, i, in grams per square metre;
n isthe iumber of test pieces;

m is the mass of the test piece in grams;

A7) is the area of each test piece, in square millimetres, where test piece areas are exactly equal
(see 5.4).

11 Test report

The test report shall include the following information:
a) areference to this document, i.e. ISO 12625-6;

b) the date and place of testing;

c) the description and identification of the sample, such as the product category and dimensions
under test;

© IS0 2016 - All rights reserved 5
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d)

f)

g)

the grammage, in grams per square metre, rounded to the first decimal place, number of single
values, standard deviation reported to two significant figures and coefficient of variation, reported
to two significant figures;

whether the test pieces are weighed together or not (if they are weighed together, the standard
deviation and coefficient of variation cannot be calculated);

any deviation from this document and any other circumstances that may have affected the test
results;

the conditioning atmosphere used.

© ISO 2016 - All rights reserved
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Annex A
(informative)

Precision

A.1 General
J—=enelrat

In March 2015, an international round-robin was performed with eight tissue papers
profucts by eight different laboratories according to this document. Three of the assessed
profducts were measured with both methods described in this document (determination
pie¢es and uncut test pieces).

Theresults are presented in Table A.1 to Table A.4.

The calculations were made according to ISO/TR 24498[4] and TAPPI F.1200 sp-07[5].

The repeatability standard deviation reported in Table A.1 is the “pooled” repeatabilit
devjiation, that is, the standard deviation is calculated as_ the root-mean-square of th
devjiations of the participating laboratories. This differs fromthe’conventional definition of re
in [$0 5725-1[2].

The repeatability and reproducibility limits reportedcare estimates of the maximum differ
shopld be expected in 19 of 20 instances, when comparing two test results for material simi
desfribed under similar test conditions. These estimates may not be valid for different m
different test conditions.

NOTE1 The repeatability standard deviation and the within-laboratory standard deviation a
However, the reproducibility standard deviatien is not the same as between-laboratories standard de
reproducibility standard deviation includés both the between-laboratories standard deviation and t
deviation within a laboratory, viz.:

2 _ 2
Sre[ eatability — Swithin lab

but

2 2 2
S regroducibility — Swithindab T S between lab

and tissue
converted
pbn cut test

 standard
b standard
peatability

bnce which
ar to those
aterials or

re identical.
viation. The
he standard

NOTE2 2,77<1,96 \/5, provided that the test results have a normal distribution and that the standard

deviation, s, i§ based on a large number of tests.

A.72 cMeasurement on cut test pieces

Half of the participating laboratories used manual cutters and half used automated punches.

© ISO 2016 - All rights reserved
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Table A.1 — Estimation of repeatability on cut test pieces

Sample Number of Mean basis Repeatability Coefficient of | Repeatability
laboratories weight standard deviation variation limit
Sr C[/’r r
g/m? g/m? % g/m?2
toilet-4-ply 8 62,9 0,49 0,78 14
virgin
hanky-3-ply 8 61,8 0,37 0,59 1,0
virgin
base shegt 1 8 176 0,36 2,0 1,0
ply virgjin
towel-2-ply 8 41,6 0,33 0,80 092
virgin
hanky-4-ply 8 58,2 0,53 0,91 1,5
virgin
toilet-2-ply 7a 38,7 0,41 14 1,1
virgin|
napkin-3ply 8 49,7 0,59 1,2 1,6
virgin
toilet-3-ply 7a 489 0,36 0,75 1,0
recycled
a  One outlier.
Table A.2 — Estimation of reproducibility on cut test pieces
Sample Number of Mean basis Reproducibility Coefficient of | Reproducibiljty
laboratories weight standard deviation variation limit
SR Cvr R
g/m?2 g/m? % g/m2
toilet-4-ply 8 62,9 0,66 11 1,8
virgin
hanky-3-ply 8 61,8 0,62 1,0 1,7
virgin
base sheqt 1 8 17,6 0,45 2,6 1,3
ply virgin
towel-2-ply 8 41,6 0,42 1,0 1,2
virgin
hanky-4-ply 8 58,2 0,75 1,3 2,1
virgin
toilet-2-gly 7a 38,7 0,41 11 11
virgin
napkin-3-ply 8 497 0,60 1,2 1,7
virgin
toilet-3-ply 7a 489 0,39 0,80 11
recycled
a  One outlier.

A.3 Measurement on uncut test pieces

Three finished products have been assessed with the two procedures. In Table A.3 and Table A4, test
pieces are made of the unfolded finished products.

8 © IS0 2016 - All rights reserved
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