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Table 1. Species used for the shrinkage test under tensile load and the results of tensile
strength, Young’s modulus and maximum strain perpendicular to grain.

Specis U R
Dakekanba Betula ermanii Cham. 0.52 24.8 40. 41 2.23 2.96
Hemlock Tsuga heterophylla Sarg. 0.71 32.4 37.09 2.84 1.31
Almon Shorea almon Foxw. 0.54 34.8 34. 82 2.41 2.18
Ramin (1) Gonystylus bancanus Kurz. 0. 65 54.0 42.83 3.78 1.70
Ramin (2) Gonystylus bancanus Kurz. 0. 68 66. 3 37.84 3.23 2.01

(a) Specific gravity in air dry.
(b) Initial moisture content.
(c) Tensile strength (kg/cm?®).

(d) Young’s modulus of elasticity (10%kg/cm?).

(¢) Strain at maximum stress (%)-

2_L

T 7 7 ,'... R W
\‘I S | N ]

@b ——— 80 — J
— 130

(mm)

Fig. 1. Shape and dimension of test specimen.
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Summary

In this paper, the effects of stress level and drying temperature on shrinkage were investigated
under tensile load perpendicular to grain. Table 1 summarizes the botanical names of the five species
used in this investigation together with their mechanical properties at the short-term tensile test
perpendicular to grain. Each sample is loaded with different stress level in the ranges of 0 and 50
to 80% of the short-term ultimate tensile strength in Dakekanba, Hemlock and Almon; and in the
ranges of 0, and 10 to 30% in Ramin. These ranges (50 to 80% or 10 to 30%) were selected in
such a way as the majority of samples would fail during the period of the experiment. Drying
temperatures were determined to 30°C and 60°C, with final moisture content of the samples reaching
3%. The dimension of every specimen is 130 % 10 X 2mm (TxRxL) as shown in Fig. 1.

The results are summarized as follows:

1) The free maximum shrinkage of Ramin is the highest among the species used in this
study, but those of the other species are almost similar. The free maximum shrinkage is slightly
increased with the increase in drying temperature in the cases of Dakekanba, Hemlock and Almon,
but not in that of Ramin.

2) In the early or middle stage of drying in which the moisture content is within the range
of nearly 15 to 30%, the specimens of Hemlock and Almon fail under the higher load level having
more than 60% of the short-term ultimate tensile strength perpendicular to grain.

3) Maximum shrinkage decreases almost linearly with an increase in the applied tensile load
in the ranges of 50 to 70% (Dakekanba, Hemlock and Almon) and of 10 to 20% (Ramin) of the
short-term ultimate tensile strength, during the moisture changes from initial moisture centent to
the equilibrium moisture content under the drying temperatures of 30°C and 60°C.



