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Hygroexpansivity up to a maximumy>relative humidity of 68
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The measurement of dimensional changes in paper-and
changes in the ambient humidity is necessary foryaccurat
printing and similar processes. The changé in
hygroexpansivity, is due to stress relaxation(of-the paper|
swelling or contraction of the fibres by absorption or desor
ter. The proportion of the two mechanisms effective
hygroexpansivity depends upon the upper limit of relative
the environment.

For the purpose of this part of ISO 8226 an upper limit of

board with
e control of
length, or
fibres and
btion of wa-
o produce
humidity of

relative hu-

midity of 86 % is imposed to accommodate the effects of stress relax-

ation on the hygroexpansivity.

ISO 8226-1 describes a method for the measurement of hygrg
at 68 %.

The relationship between hygroexpansivity and reifative hun
approximately .68,% is non-linear, parily due to the effect
relaxation of the test piece above this humidity. A two-poin
ment of hygroexpansivity can be used with humidities g
68 %, but_no attempt should be made to interpolate or co
urements in the range 33 % r.h. to 84 % r.h. to other relati
ranges, by simple arithmetical procedures.

expansivity

idity above
s of stress
t measure-
reater than
rect meas-
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INTERNATIONAL STANDARD

ISO 8226-2:1990(E)

Paper and board — Measurement of hygroexpansivity —

Part 2:

Hygroexpansivity up to a maximum relative humidity of 86”%

1 Scope

This part of ISO 8226 specifies a method for the de-
terminatipn of the hygroexpansivity of paper and
board when subjected to a change in the relative
humidity[ with which it is in equilibrium from
{33 + 2) V6 to (84 &+ 2) %.

The purpose of this part of ISO 8226 is to cover ap-
plicationg of paper and board intended to be used in
high humidity conditions, e.g. as found in tropical
countries. It may also be useful in determining. the
effect of pxcessive moisture to which paper may be
subjected for short periods during some. printing
processels, e.g. offset printing.

This method is applicable to paper and board gen-
erally. It is not, however, suitable for‘crépe papers
and corrygated fibreboard.

2 Normative-references

The following“standards contain provisions which,

atmosphere for cenditioning and testing and pro-
cedure for monitoring the atmosphefe and con-
ditioning of Samples.

ISO 8226<1:1985, Paper and board — Measurement
of hygroexpansivity — Part 1: Hygroexpansivity up
to a maximum relative humidity of 68 %)|.

3 Definition

For the purposes of this part of ISO 8226, the follow-
ing definition applies.

hygroexpansivity: The increase in length relative to
the initial length that occurs when the|relative hu-
midity with which the test piece of papef or board is
in equilibrium is raised from a specified lower rela-
tive humidity to a specified higher relative humidity.

NOTE 1 A contraction of the test piece i$ regarded as
negative hygroexpansivity.

4 Principle

through reference—in—this—text—eeonstitute—provistons
of this part of ISO 8226. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 8226 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of
IEC and ISO maintain registers of currently valid
International Standards.

ISO 186:1985, Paper and board — Sampling to deter-
mine average quality.

ISO 187:1890, Paper, board and pulps — Standard

To ensure that all test pieces being tested are
brought to the initial relative humidity, from an im-
mediate similar moisture level, this method includes
a preliminary conditioning step, at a very low rela-
tive humidity.

Preliminary conditioning of test pieces at a specified
temperature (preferably 23 °C 4+ 1 °C), under zero
load and a relative humidity of (22 + 3) % and then
at relative humidities of (33 + 2) % and (84 + 2) %.
Measurement of the change in length between the
latter two relative humidities under a load appropri-
ate to the grammage of the test pieces.
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5 Apparatus

5.1 Cabinet, with air circulation, capable of being
maintained at one of the temperatures specified in
ISO 187, preferably 23 °C + 1 °C. It shall be possible
to attain uniform relative humidities of (22 + 3) %,
(33 + 2) %, (50 + 5) % and (84 + 2) % within the
whole cabinet and within a short time, for example,
30 min.

Any method which will provide the specified relative

6.2 From wundamaged specimens free from
watermarks, folds and wrinkles, cut five test pieces
in the machine direction and/or five in the cross di-
rection as required. Each test piece shall be at feast
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 direction, cut
the test pieces with the longer side parallel to the
relevant direction.

humidities within the tolerances indicated may be
used, for example, the saturated salt solutions given
in annex A.

5.2 Clamps, [or other means for suspending the test
pieces verti(’:‘rlly in the cabinet (5.1) and provided
with some npeans of ensuring the unloaded test
pieces are frge from tension.

5.3 Loading| weights, for application to the test
pieces during measurement (see table 1).

Table 1 — Test loads

Test piecd Total load
rammg e b (including Equivalent mass
9 9€ P4 clamps)
g/m? N/m g/15 mm
04 <125 15+ 1 234+ 15
125 < g, < 400 30 + 1 46 + 1,5
200 < o, < 475 50 + 1 76 + 1,5
275 < pg4 80 + 1 122415

5.4 Means for measuring the_ telative humidity of
the air in the|cabinet (5.1) with-a ‘precision of + 1 %
(maximum efror of reading)) and an accuracy of
+ 2 % (maximum departure from true relative hu-
midity).

7 Procedure

7.1 Initial length (/o)

Set the clamps (5.2) inside the-cabinet (5.1) t¢ a span
of at least 100 mm (known dg ‘within 1 mm)| Clamp,
then condition the unloaded test pieces for|at least
30 min at the selected Gemperature (see 5.1) and at
a relative humidity éf (50 + 5) %. Gently apply the
appropriate load in ‘accordance with table 1 gnd note
the readings on\the length-measuring deviges (5.6)
to the nearesH)0;,01 mm. Record this length gs £,

7.2 Preliminary conditioning of test pigces

Condition the unloaded test pieces for gt least
30:min at a relative humidity of (22 + 3) %| Gently
apply the appropriate load in accordante with
table1 and note the readings on the|length-
measuring devices. Remove the load and repeat the
conditioning and measurement until the length un-
der load changes by no more than 0,02 % between
measurements.

NOTE 2 These readings are not used in the calculation.

7.3 Measurement of hygroexpansivity

Change the conditioning atmosphere to |one of
(33 + 2) %, and record the relative humidify value
obtained. Condition the unloaded test piecgs for at
least 30 min at a relative humidity of (33 |+ 2) %.
Gently apply the appropriate load in accprdance
with table1 and note the readings on the| length-

5.5 Means fpr measuring the temperature in the measuring devices. Remove the load and repeat the
cabinet (5.1). iHond j hgth un-

5.6 Device for measuring the increase in length of
the test pieces to the nearest 0,01 mm. This device
may be mechanical or electronic.

6 Sampling and preparation of test pieces

6.1 Where possible, sample in accordance with
ISO 186.

der load changes by no more than 0,01 mm. Record
these to the nearest 0,01 mm (/a3).

Condition the test pieces in the same way for a
minimum of 18 h in an atmosphere having a relative
humidity of (84 + 2) %. Note the relative humidity
value obtained. Record the new readings (/g4) of the
test pieces to the nearest 0,01 mm.

NOTE 3 Shorter conditioning times at a relative hu-
midity of 84 % may be used by agreement, but this fact
should be noted in the test report.
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