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IMPROVED PULP EVALUATIONS USING A COMBINATION OF
FREE AND RESTRAINED DRYING OF HANDSHEETS

Charles Green®

Pulp evaluations traditionally use plate-dried handsheets. The evalu-
ation of pulp could be improved significantly by using side-by-side
comparison of handsheets that freely shrink when dried, in addition to
handsheets dried in the usual way.
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Pulp properties traditionally have been evaluated with plate-dried handsheets.
Changes (increases) in tensile strength have been reported often for a pulp or process.
The question is, are these increases actually seen in paper? Quoting Setterholm and
Chilson (1965), “It is apparent that a correlation between properties handsheets and
machine made sheets will never be satisfactory if allowances are not made for effects due
to variations in restraint during drying.” The data in the figure illustrate the effect of
restraint and free shrinkage on breaking length.

Unbleached Western Sofwood Kraft

7.00
6.00 -

5.00 —&@— Unrestrained
4.00 - —&— Full Restraint

3.00 -

Breaking Length, km

2.00 ‘ ‘ ‘
300 400 500 600 700

CSF (ml)

Recently a model that makes these allowances has been proposed. (Wahlstrom
and Maikeld 2005). The isotropic strength values of plate and freely dried handsheets are
measured along with the amount of shrinkage. These are transformed into machine- and
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cross-directional properties in terms of sheet shrinkage using appropriate equations and
data.

In recent times several researchers have been including the effect of drying
shrinkage in their research on paper properties. On the other hand, literature articles on
pulp evaluations continue to use only standard TAPPI handsheets. To improve the value
of pulp evaluation data significantly the following is proposed for research and
production:

1. Prepare and additional set of handsheets that are dried without restraint, measuring
the shrinkage.

2. Measure the properties of both sets of sheets normally measured, plus modulus of
elasticity.

3. Using methods such as those of Wahlstrom and Mikeld (2005), and a nominal 2:1
property ratio, report machine-directional properties with no shrinkage and cross-
directional properties with 2 and 4 percent shrinkage.

This procedure should significantly increase the value of pulp evaluations and allow
better application of information. The additional expense would well be justified.
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