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Specific Dynamic Young’s Modulus and Internal Friction
of Wood in the Longitudinal Direction*!

Misato NorimMOoTO*2, Fumio TANAKAXS
b b

Toshimasa OHocaMa** and Rikako IKIMUNE*2

(WBFN614E 8 A 4 HZEL)

In the previous papers'>®, it was reported that specific dynamic Young’s modulus and
internal friction in the longitudinal direction varied not only among the different wood
species but also within the same species and there was a good correlation between these
quantities.

The purpose of this investigation is to examine the effects of the cell wall structure
including crystallinity, microfibril angle in S: layer, proportion of S: layer, and values
of elastic constants of matrix on specific dynamic Young’s modulus and to clarify the
mechanism of internal friction in wood. According to the results estimated using a
cell-wall model, specific dynamic Young’s modulus depended remarkably on microfibril
angle in Sz layer, but slightly on the other factors. Therefore, it was considered that the
main reason for the variation of specific dynamic Young’s modulus resulted from the
variation of microfibril angle in $: layer., To ascertain this experimentally, average
microfibril angle and dynamic mechanical properties such as dynamic Young’s modulus
and internal friction of Hinoki wood (Chamaecyparis obiusa) from the thinning operation
were measured by X-ray diffraction and by a flexural vibration of a free-free beam,
respectively, and specific dynamic Young’s modulus was plotted against average microfibril
angle. The experimental results showed a good agreement with the calculated ones.
Furthermore, it was found that there was also a good correlation between internal friction
and average microfibril angle in 2 layer. With reference to these results, it was considered
that internal friction in wood resulted from time lag between deformations of framework
and matrix in §2 layer, and the effect of microfibril angle in S: layer on internal friction

was discussed.
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