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Foreword 
IS0  (the International Organization for Standardization) is a worldwide federation of 
national standards bodies ( IS0 member bodies). The work of preparing International 
Standards is normally carried out through IS0 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, govern- 
mental and non-governmental, in liaison with E O ,  also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0  Council. They are approved in accordance with IS0 procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard IS0  8226/1 was prepared by Technical Committee ISO/TC 6, 
Pape6 board and pulps. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

O International Organization for Standardization, 1985 0 
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INTERNATIONAL STANDARD I S 0  8226/1-1985 (E) 

Paper and board - Measurement of hygroexpansivity - 
Part 1 : Hygroexpansivity up to a maximum relative 
humidity of 68 % 

O Introduction 

The measurement of dimensional change in paper and board 
with changes in ambient humidity is necessary for accurate 
control of printing and similar processes. The change in length, 
or hygroexpansivity, is due to stress relaxation of the paper 
fibres and swelling or contraction of the fibres by absorption or 
desorption of water. The proportion of the two mechanisms 
causing hygroexpansivity depends upon the upper limit of 
relative humidity. For the purpose of this part of IS0 8226, an 
upper limit of relative humidity of 68 % is imposed to minimize 
the effects of stress relaxation on the hygroexpansivity. 

Methods at other levels of maximum relative humidity will form 
the subjects of subsequent parts of this International Standard. 

1 Scope and field of application 

This part of IS0  8226 specifies a method for the determination 
of the hygroexpansivity of paper and board when subjected to 
a change in the relative humidity with which it is in equilibrium 
from 33 f 2 % to 66 f 2 %. It is applicable to paper and 
board generally. It is not, however, recommended for crepe 
papers and corrugated fibreboard. 

2 References 

IS0 186, Paper and board - Sampling to determine average 
quality. 

IS0 187, Paper and board - Conditioning of samples. 

3 Definition 

For the purpose of this part of IS0  8226, the following defi- 
nition applies. 

hygroexpansivity : The increase in length relative to the initial 
length that occurs when the relative humidity with which the 
test piece of paper or board is in equilibrium is raised from a 
specified lower relative humidity to a specified higher relative 
humidity. 

NOTE - A contraction of the test piece is regarded as negative 
hygroexpansivity. 

4 Principle 

Preliminary conditioning of test pieces under zero load and a 
relative humidity of 22 f 3 % and then at  relative humidities of 
33 f 2 % and 66 k 2 %. Measurement of the change in 
length between the latter two relative humidities under a load 
appropriate to the grammage of the test pieces. 

5 Apparatus 

5.1 Cabinet, with air circulation, capable of being main- 
tained at  one of the temperatures specified in IS0  187, prefer- 
ably 23 f 1 OC. It shall be possible to attain uniform relative 
humidities 22 f 3 %, 33 + 2 % and 66 f 2 % within the 
whole cabinet and within a short time, for example 30 min. 

Any method which will provide the specified relative humidities 
within the tolerances indicated may be used - for example the 
saturated salt solutions given in the annex. 

5.2 
cabinet. 

Clamps, for suspending the test pieces vertically in the 

5.3 
ment (see table 1). 

Load, for application to the test pieces during measure- 

Table 1 - Test loads 

Test piece Total load Equivalent 
grammage. Q A  (including clamps) load 

I I N/m 
15 I 1 

50 I 1 
125 < Q A  < 200 
200 < QA < 275 

23 I 1,5 
46 I 1.5 
76 I 1.5 

122 I 1,5 

5.4 Means for measuring the relative humidity of the air 
in the cabinet with a precision of f 1 % (maximum error of 
reading) and an accuracy of f 2 % (maximum departure from 
true relative humidity). 

5.5 Device for measuring the increase in length of the 
test pieces to the nearest 0,Ol mm. This device may be 
mechanical or electronic. 

1 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 82

26
-1:

19
85

https://standardsiso.com/api/?name=ee9c203bdc4ca09c768538392f56fc9d


IS0 8226/1-1985 (E) 

6 Sampling and preparation of test pieces 

6.1 Where possible, sample in accordance with IS0 186. 

6.2 From undamaged test samples free from water marks, 
folds and wrinkles, cut five test pieces in the machine direction 
and five in the cross direction. Each test piece shall be at least 
20 mm longer than the nominal free span between the clamps, 
and the minimum free span shall be 100 mm. The width of the 
test piece shall be at least 15 mm. For the determination of 
hygroexpansivity in the machine direction or in the cross direc- 
tion, cut the test pieces with the longer side parallel to the rele- 
vant directions. 

7 Procedure 

7.1 Initial length 

Clamp the test pieces inside the cabinet at 23 O C  and approx- 
imately 50 % relative humidity, so that there is an unloaded free 
span of at least 100 mm (known to within 1 mrn). Record this 
length as Co. 

7.2 Preliminary conditioning of test pieces 

Condition the unloaded test pieces at a relative humidity of 
22 f 3 %. Gently apply the appropriate load in accordance 
with table 1 and note the readings on the length-measuring 
devices (5.5). Adjust the test pieces so that they are not under 
load. Repeat the conditioning and measurement until the 
length changes by no more than 0,02 mm. 

NOTE - These readings are not used in the calculation. 

7.3 Measurement of hygroexpansivity 

Change the conditioning atmosphere to one of 33 f 2 % and 
record the relative humidity value obtained. Successively con- 
dition the unloaded test pieces for at least 30 min and note the 
readings on the length-measuring devices, under the 
appropriate load, until the length change is not more than 
0,Ol mm. Record these to the nearest 0,Ol mm, Il. Condition 
the test pieces in the same way in an atmosphere having a 
relative humidity of 66 I 2 %. Note the relative humidity value 
obtained. Record the new readings, 12, of the test pieces to the 
nearest 0,Ol mm. 

8 Expression of results 

8.1 Calculation 

The hygroexpansivity, X, expressed as a percentage, between 
33 and 66 % relative humidity, is given by the equation 

h 

where 

20 is the initial length, in millimetres, i.e. free span between 
the unloaded clamps; 

Il is the reading on the length-measuring device, in 
millimetres, for the test piece at a relative humidity of 
33f2%; 

l2 is the reading on the length-measuring device, in 
millimetres, for the test piece at a relative humidity of 
66*2%: 

R I  is the recorded lower relative humidity, i.e. 33 I 2 %; 

R ,  is the recorded higher relative humidity, i.e. 66 f 2 %. 

Express the result to the nearest 0,Ol %, separately for the 
machine and cross directions. 

8.2 Precision 

For test results each of which consisted of the average of five 
determinations, the following precision data were obtained 
from an international cross-check involving six laboratories 
testing five papers. 

8.2.1 Repeatability 

The repeatability at the 95 % confidence level, for the dif- 
ference between two test results obtained in a single 
laboratory, was between 0,02 % and 0,03 % for samples 
tested in the machine direction, and between 0,04 % and 
0,06 % for samples tested in the cross direction. 

8.2.2 Reproducibility 

There were insufficient data from different laboratories for 
reproducibility to be assessed accurately. 

NOTES 

1 The range in repeatability values quoted is due to large differences 
between mean values of different paper samples. 

2 All values for repeatability are per cent absolute hygroexpansivity. 

9 Test report 
The test report shall include the following information : 

a) a reference to this part of IS0  8226; 

b) the date and place of sampling and testing: 

c) the test span between the clamps at the start of the 
test; 

d) the mean value for the hygroexpansivity in the machine 
direction andlor the cross direction; 

e) the measured values of temperatures and relative 
humidities used for the test; 

f) any deviation from the requirements of this part of 
IS0 8226 and any incidents which may have affected the 
results. 
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