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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 procedures used to develop this document and those intended for its further maintenance are

described in {
different typg
editorial rule

Attention is d
patent rights.
patent rights
the ISO list of]

Any trade na
constitute an

For an explajnation on the meaning of ISO specific terms and.expressions related to conf

assessment, a
to Trade (TB

The committd
Test methods

This third ed
revised to ind

he ISO/IEC Directives, Part 1. In particular the different approval criteria needed
s of ISO documents should be noted. This document was drafted in accordance.w
5 of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

rawn to the possibility that some of the elements of this document may be the suh
ISO shall not be held responsible for identifying any or all such patentrights. Details
identified during the development of the document will be in the Introduction and
patent declarations received (see www.iso.org/patents).

me used in this document is information given for the convénience of users and dd
endorsement.

s well as information about ISO’s adherence to the W-TO principles in the Technical B:
) see the following URL: Foreword - Supplementary information

be responsible for this document is ISO/TGC.6};Paper, board and pulps, Subcommitte
hind quality specifications for paper and board.

tion cancels and replaces the second-edition (ISO 535:1991), which has been tech
lude precision data.

or the
th the

ject of
of any
/or on

es not

rmity
\rriers

e SC 2,

hically

© ISO 2014 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=2e75a0316d58cde0ce16203c3fc9f569

ISO 535:2014(E)

Introduction

The test described in this International Standard permits the determination of the quantity of water
that can be absorbed by the surface of paper or board in a given time. Water absorptiveness is a function
of various paper and board characteristics such as sizing, porosity, etc.

© IS0 2014 - All rights reserved
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INTERNATIONAL STANDARD ISO 535:2014(E)

Paper and board — Determination of water absorptiveness
— Cobb method

1 Scope

This International Standard specifies a method of determining the water absorptiveness of sized paper
and board, including corrugated fibreboard, under standard conditions. It may not be suitable for paper
of granmage less than 50 g/m2 or embossed paper. It is not suitable for porous papers sucH as newsprint
or unsfized papers such as blotting paper or other papers having a relatively high waterabsorptiveness
for whiich ISO 8787[2] is more suitable.

This njethod is not intended to be used for precise evaluation of the writing preperties of paper although
it doeq give a general indication of suitability for use with aqueous inks.

2 Nprmative references

The fdllowing documents, in whole or in part, are normatively veferenced in this document and are
indispensable for its application. For dated references, only the edition cited applies| For undated
referepces, the latest edition of the referenced document (including any amendments) apglies.

ISO 186, Paper and board — Sampling to determine average quality

ISO 187, Paper, board and pulps — Standard atmosphere for conditioning and testing and |procedure for
monitdring the atmosphere and conditioning of samples

ISO 5269-1, Pulps — Preparation of laborgtery sheets for physical testing — Part 1: Convgntional sheet-
formeit method

3 Terms and definitions

For the purposes of this dogunment, the following terms and definitions apply.

31
water|absorptiveneSs-(Cobb value)
calculjited mass of/water absorbed in a specified time by 1 m2 of paper or board urder specified
conditjions

Note 1[to entry> The test area is normally 100 cm?2.

4 Principle

A test piece is weighed immediately before and immediately after exposure for a specified time of one
surface to water, followed by blotting. The result of the increase in mass is expressed in grams per
square metre (g/m2).

5 Reagents and materials

5.1 Water, distilled or deionized. The temperature of the water is important and should be maintained
during the test at the temperature used for conditioning and testing.

5.2 Blotting paper, having a grammage of 250 g/m?2 + 25 g/mZ2. Pulp evaluation blotters are acceptable
for the purposes of this International Standard (see ISO 5269-1).

© ISO 2014 - All rights reserved 1
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6 Apparatus

6.1 Absorp

tiveness tester for the determination of water absorptiveness.

Any type of apparatus may be used which permits

period; and

an immediate and uniform contact of the water with the part of the test piece submitted to the test;

controlled rapid removal of the unabsorbed water from the test piece at the end of the contact

the rapid removal of the test piece without the risk of contact with water outside the test area.

In its simpleg
metal cylindd
100 cm?2) and
with the test
cutting into t}
a water depth

NOTE1 For
during the test
the same inter

NOTE2 To
advisable to m

NOTE3 Ifa
water depth m

t form, the apparatus consists of a rigid base with a smooth, planar surface, and

r of 112,8 mm * 0,2 mm internal diameter (corresponding to a test area apppoxi
with a means of clamping it firmly to the base plate. The edge of the cylinder in ¢
biece shall be flat and machined smooth with a thickness sufficient to prévent the cy
he test piece. The height of the cylinder is not important provided it is-sufficient to c
of 10 mm.

materials where leakage between the cylinder and the upper surface)yof the test piece ma
, a soft, elastic, non-absorbent gasket may be interposed to prevént this. This gasket shou
hal diameter as the cylinder after clamping.

brevent damage to the machined edge of the cylinder caused by clamping it upside dov
hrk the top in some way so that it can be identified readily:

cylinder of a small area is used it is recommended that this should not be less than 50 c1
st still be 10 mm.

h rigid
mately
ontact
linder
pntain

 occur
d have

/n it is

h2. The

6.2 Metal roller, with a smooth face, 200 mm wide, a diameter of 90 mm + 10 mm and a npass of

10 kg + 0,5 kg.

6.3 Balanc

e, with an accuracy of 1 mg.

6.4 Timer,[reading in seconds and capable of timing up to at least 30 min.
6.5 Gradudted cylinder, or othér means of measuring appropriate aliquots.
7 Sampling

If the tests ar

e beingzmade to evaluate a lot, the sample shall be selected in accordance with ISO

the tests are
the sample r

ade on another type of sample, make sure that the specimens taken are representg

elEeived.

186. If
tive of

8 Conditioning

Condition the specimens as specified in ISO 187. Keep them in the conditioning atmosphere throughout

the test.

9 Preparation of test pieces

Prepare the test pieces in the same atmospheric conditions used to condition the specimens. Avoid
contact of the test area with hands or fingers, cut from the specimens at least 10 test pieces of sufficient

© ISO 2014 - All rights reserved
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size to exceed the diameter of the cylinder by at least 10 mm from any edge, ensuring that the test area

is free

NOTE

from visible folds, creases, cracks or other defects.

For normal apparatus (see 6.1) a width of about 125 mm is suitable.

If watermarks are present, these areas should be avoided if possible. When the specimens available are
too small to allow the normal apparatus to be used, a smaller test area may be agreed upon between the
interested parties and depending on the corresponding equipment availability.

10 Procedure

cadibion

Carry

10.1

Ensur
with t

Weigh
plate.
firmly|

10.2

For th
mome

Pour 1
provid

The te
summ|
paper
excess
the teg
and pl
surfac
piece ¢
back)

NOTE 1

NOTE 2

may n

b il ot 3o 1 Sxaa-—atina ahaxric a-diEiainc il d & H FaN IS OO
oC oCteS T e SanrCatmoO S prreT IC COTTIOTTI O S o ST U tO— COTIOTCTOTT CIrC-S PCCTTIICITS (5

Mounting of the test piece

he test piece are dry before commencing each test.

the test piece to the nearest 1 mg and place it with the surface to be-tested uppermo
Place the cylinder with the machined edge in contact with thetest piece and clam
to prevent any leakage of water between it and the test piece:

Exposure to water and blotting

e purposes of this International Standard, the tirwe of test is defined as the time
ht the water first contacts the test piece and the‘commencement of blotting.

00 ml + 5 ml of water (5.1) or proportionatély less for a smaller test area, into the

e Clause 8).

e that the upper surface of the base plate and the edge of the cylinder whigh will come in contact

st on the base
p sufficiently

between the

cylinder, thus

ing a head of 10 mm and start the timer (6.4) immediately. Use new water for each d

st procedure for any selected exposure time should, where possible, conform to

and board under consideration. If, for example, a test time of 60 s has been selecte

water after 45 s (see Table:1); taking care that no water comes into contact with

t piece outside the test area. Quickly unclamp the cylinder and remove it. Remove
hce it, test face uppermost, on a sheet of dry blotting paper (5.2) previously placed
e. 60 s after commencement of the test, place a second sheet of blotting paper on
nd remove the excess water, using the hand roller (6.2) with two rollings (once fory
vithout exertifig any pressure on the roller.

On corrugated fibreboard the roller should be applied with its axis parallel to the flute

Where corrugated fibreboard is indented by the cylinder edge or which exhibits “w4
t be possible for the blotting paper to contact the entire wet area of the test piece. In s

recomienided that instead of using the roller, the back of the blotting paper is gently rubbed by h:

termination.

e conditions

hrized in 10.3, the exposure time being selected according to the water absorptiveness of the

, pour off the
Fhe surface of
the test piece
on a flat rigid
op of the test
bard and once

UT

shboarding” it
uch cases it is
nd.

Immediately after blotting, fold the test piece with the wet side inside, and weigh again so that the
increase in mass due to absorption of water can be determined before any loss by evaporation occurs.

NOTE 3  Inthe case of board it may not be possible to fold the test piece. In such cases the second weighing must
be carried out with the least possible delay.

Repeat the processes described in 10.1 and above for all the other test pieces so that at least five tests
have been carried out on each face of the paper or board required to be tested.

10.3 Times of test

Table 1 specifies the times of tests together with the times at which excess water is removed and the
times at which blotting is carried out.

© IS0 2014 - All rights reserved
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The times of test may be increased according to the water absorptiveness and to the special nature of
the paper or board under consideration and by agreement of the interested parties. In all cases, except

Cobbsy, the difference in time between removing excess water and blotting shall be 15s + 2 s.

Table 1 — Test times

Recommended Symbol Time at which excess water | Time at which blotting is carried out
times of test is removed s
s s
30 Cobb3g 201 301
60 Cobbry 45—+ 60-+2
120 Cobb1z9 105+ 2 120+ 2
300 Cobb3gg 285+2 3002
1800 Cobb1 800 1755to 1815 15 + 2 after removingéxcess water
NOTE The tithes given in columns three and four are calculated from the moment the water conie into first contgct with
the test piece (spe 10.2).

10.4 Reject

Reject test pic¢

on of test pieces

ces which

a) have beeI penetrated through, by the water; or

b) show sig
c¢) showexc

If the percent]
obtained. If n

11 Expresgion of results

11.1 Calcula

place for each test piece from theZequation

A=(my—my)F

where

m, is thedry mass, in grams, of the test piece;

s of leakage around the clamped area; or
bss water after blotting (which is indicated\by the gloss of the surface).

age of rejects due to a) exceeds 20 %, reduce the time of test until a satisfactory r¢
b reduced time is satisfactory, this-method is not suitable.

e the water absorptiveness, 4, expressed in grams per square metre, to the first d

sult is

lecimal

my is the wet mass, in grams, of the test piece;

F is 10 000/test area (for normal apparatus this is 100 cm?2).

11.2 For each side tested calculate the mean water absorptiveness to the nearest 0,5 g/m2 and the

standard dev

iation.

11.3 Use a standard notation, for example

Cobbgg (value in grams per square metre) at ¢t °C

dependent on the time of the test, in seconds.

© ISO 2014 - All rights

reserved
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11.4 If the faces are not identifiable, give the mean and standard deviation of the grouped results.

12 Test report

The test report shall include the following information:

a) areference to this International Standard;

b) all the information necessary for complete identification of the sample;

c) date and place of testing;

d) cdnditioning atmosphere used;
e) mpan and standard deviation of the test results for each face tested expressedras-in 1..3;
f) teptareaif other than 100 cm?;

g) number of rejected test pieces and the reason for rejection;

h) arny circumstances or factors which may have influenced or affectéd the results.

© IS0 2014 - All rights reserved 5
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Annex A
(informative)

Precision

A.1 General

Standard. The data for water absorption Cobbgg paper), water absorption Cobbggo (board)and

In2012, 16 la[toratories, from 11 European countries, tested two samples according to this Interna

absorption C
Service of the
are presented

bb1goo (corrugated board) have been obtained from CEPI-CTS, the Comparative 1
Confederation of European Paper Industries. The data for water absorption‘Cobbgg (
in Clause A.2. The data for water absorption Cobbggg (board) are presénted in Claul

The data for water absorption Cobb1ggg (corrugated board) are presented in Clau§e)A.4.

The calculati«Ins were made according to ISO/TR 24498[3] and TAPPI T 1200[4]
I

Therepeatab
that is, the st
participating

itystandarddeviationreportedin Table A.1isthe “pooled” repeatability standard dey
hndard deviation is calculated as the root-mean-square<f the standard deviations
laboratories. This differs from the conventional definition of repeatability in [SO 57

The repeatabjlity and reproducibility limits reported are estimates of the maximum difference
should be expgected in 19 of 20 instances, when comparing two test results for material similar tq

described un
different test
repeatability

NOTE1 Thd
However, ther

Her similar test conditions. These estimates:fitay not be valid for different mater
conditions. Repeatability and reproducibifity limits are calculated by multiplyi
and reproducibility standard deviationsby 2,77.

repeatability standard deviation and the within-laboratory standard deviation are id
bproducibility standard deviation iSNOT the same as the between-laboratories standard dey

The reproducipility standard deviation includes both the between-laboratories standard deviation 3
standard devidtion within a laboratory, viz.:

2
S repeatabilit

NOTE 2

_ 2 2 _ 2 2
;= Swithin lab but Sreproducibility = Swithinlab T Sbetween lab

2,77 = 1,96\/2, provided that the test results have a normal distribution and that the st

deviation s is bpsed on a large,number of tests.

A.2 Watern

absorption Cobbgg (paper)

See Tables A.] and*A.2.

itional
water
esting
paper)
se A.3.

riation
of the
p5-1[1].

which
those
jals or
hg the

bntical.
yiation.
nd the

hndard

Table A.1 — Estimation of repeatability (Cobbgg)

Sample

Number of
laboratories

Mean water
absorption
Cobbgo

g/m?

Repeatability

standard devia-

tion
Sr

g/m?

Coefficient of
variation
Cyr
%

Repeatability
limit
r
g/m?

Sample 1

16

19,7

0,8

39

2,1

Sample 2

15

27,7

09

34

2,6
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