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Compression Shrinkage and Dynamic Young’s Modulus
of Wooden Beam

Shinji Fuyiwara and Yoshio Nakavama
Laboratory of Wood Science and Technology, Faculty of Agriculture

Abstract : Studies were made on the effect of repeated compression shrinkage on the dynamic
properties of wooden beam, especially resonance frequency, modulus of elasticity and specific
modulus of elasticity.

The results of the studies are summarized in the following.

1. Resonance frequency decreases slightly in spite of decrease of thickness of samples.

2. Modulus of elasticity tends to be higher than caluculated values derived from the variation
of thickness and density of samples. Especially, its tendency is remarkablly at the first stage of
repeated compression shrinkage.

3. Specific modulus of elasticity shows also similar tendency of modulus of elasticity, but the
values become constant above certain cycles of repeated compression shrinkage.

4. Above mentioned results are mainly due to the transformation of tissue structure of samples
into three layers (face and back sides are high density and core is low), secondary to the effect
of heat treating.
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Table 1. Density, resonance frequency, modulus-of elasticity, and

specific modulus of elasticity of samples before compression shrinkage
at oven dry.

1 2 R B ¢ 5

D 0. 49 0.52 0.54 0. 53 0. 53
f 562.5 567. 6 573.8 569. 17 582. 4
Ed 185. 80 193. 32 209. 52 203. 82 207.18
Eds 379.19 37177 3A85. - 384. 57 390. 91

D: density (g/cm?)

f : resonance frequency (Hz)

Ed: modulus of elasticity (X10°dyne/cm?)

Eds: Specific modulus of elasticity (X10°dyne/cm?)
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Fig. 4. Change of modulus of elasticity of Cy cles

clamped samples in the course of repeated ) ) .
wetting and re-drying. Fig: 5. Change of specific modulus of
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(A) (B)
Fig. 6. Cross section of samples.
(A) : after compression shrinkage
(B) : before compression shrinkage
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