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Fig. 1. Shape and dimensions of test specimen.

C.S.: Cross section, T.S.: Tangential section, R.S.: Radial section.
Each specimen was painted with alminium material on cross and
tangential section.
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Table 1 Experimental conditions.

Temp. (C) 55.0 55.0 55.0 55.0
A®  (C) 10.0 6.0 5.0 3.0
R.H. (%) 56.5 72.0 76.0 85.0

Air velocity 2.5 m/sec.
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Fig. 2. Average drying curves for the various thickness
under each drying condition.
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Fig. 3-1. Apparent shrinkage stress curves for the various thicknesses at
two drying conditions (55°C, R.H. 56.59).
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Fig. 3-2. Apparent shrinkage stress curves for the various thicknesses at

two drying conditions (55°C, R.H. 859,).
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Fig. 4. Apparent shrinkage stress curves at various drying conditions
obtained in the specimen of 5 mm and 7 mm thickness.
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Fig. 5. Apparent shrinkage stress curves at various drying conditions
obtained in the specimen of 10 mm and 15 mm thickness.
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Fig. 6. Relation between apparent shrinkage stress and temperature
difference for various thickness of specimen at 55°C.
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Fig. 7. Relation between rate of apparent shrinkage stress and drying time
for various thickness of specimen during drying at 55°C, R.H. 56.5 %.
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Fig. 8. Relation between rate of apparent shrinkage stress per unit
time and drying time at various drying conditions.
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Fig. 9-1. Relation between shrinkage stress and moisture content for 7 mm
thick specimen at various drying conditions.
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Fig. 9-2. Relation between shrinkage stress and moisture content for 15 mm
-thick specimen at various drying conditions.
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Fig. 10. Relation between apparent shrinkage stress and moisture content for
various thickness of specimen during drying at 55°C, R.H. 56.5 9.
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Fig. 11. Relation between maximum apparent shrinkage stress
and thickness of specimen at each drying condition.
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Summary

Shrinkage stress during drying is influenced by some factors, such as drying condition
(dry bulb temperature, wet bulb temperature and air velocity), initial moisture content,
thickness of specimen and etc.

In this paper, the influence of drying condition, especially wet bulb temperature and
thickness of specimen on apparent shrinkage stress was investigated. Specimen was taken
from a heart-wood of Buna wood (Fagus crenata), and it was prepared specimens with the
dimensions of 150 mm (R) x 15 mm (L) with five types thickness in the range of 1.5 to
15 mm in the tangential direction for the measurement of shrinkage stress as shown in
Fig. 1. The specimen with the initial moisture content in the range of about fiber satura-
tion point were dried, the shrinkage stress were measured under strain restraint along the
radial direction during drying at various drying conditions as shown in Table 1. Moisture
distributions of specimen were measured be used to a slice method.

The results are summarized as follows:

(1) The maximum apparent shrinkage stress increase with decreasing a relative
humidity condition at 55 °C (Fig. 5), and decrease with increasing a thickness of specimen

in the range of 1.5 to 15 mm (Fig. 10).
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(2) A rate of apparent shrinkage stress per unit time during drying increase with
decreasing a relative humidity condition, and a maximum of that decrease with increasing

thickness of specimen. Those points showed are located in about 18~22.8 % moisture

content range (Figs. 6 and 7).
(3) Apparent shrinkage stress showed the shoulder area in 15~18 % moisture content

range. It is appeared that this phenomenon correspond to residual cell collapse deforma-

tion (Figs. 8 and 9).



