Mem. Fac. Sci. Eng. Shimane Univ.
Series A
33, pp. 125-130 (1999)

AL D RERT X % AR D8 A Wtk R D
A TREBNE OB

L
*BRAFR AT TR 7 = 2 T5

Measurement Method of the Shear Modulus of Wood by Torsion Test I .
Examination of the Width-Variation Method.

Hiroshi YOSHIHARI
Faculty of Science and Engineering, Shimane University

In this paper, the measurement method of shear moduli using the plural specimens with different
aspect ratios, namely width-variation method, was examined by comparing the moduli obtained from the
torsional moment-shear strains relations of single specimens.

Sitka spruce (Picea sitchensis Carr.) and konara (Japanese oak, Quercus serrata Murray) were used
for the specimens. Specimens were cut with various angles between the grain direction and an axis of ge-
ometrical symmetry, which was defined as ‘‘grain angle ¢’. Specimens on which strain gauges were bonded
were twisted around the radial direction. Shear moduli on the side planes were obtained by the torsional mo-
ment-shear strain relations and the torsional moment-torsional angle relations of plural specimens. These
shear moduli obtained by the different procedures were compared with each other, and following results
were obtained.

(1) When the grain angle ¢ was in the range near around 45 degrees, the shear moduli were obtained
properly by the both methods because the specimen was nearly isotropic.

(2) When the grain angle ¢ approached to 0 degrees, the shear modulus of spruce was obtained
properly. Nevertheless, the shear modulus of konara was not given by the width-variation method properly
because the shear modulus on the plane with large stiffness varied by the variance of shear modulus on the
plane with small stiffness.

Key words: shear modulus, torsion test, orthotropy.
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Fig. 1. Diagram of torsional-testing specimens (unit: mm).
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Table 1 Shear moduli in the planes of orthoropic symmetry.

Species Gy Gy,

Spruce 770 9200
Konara 2800 9200
Unit: kgf/cm?2.

Note: Suffixes x, ¥, and z represent the tangential, radial, and
longitudinal directions, respectively.
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Fig. 2. Shear moduli corresponding to the grain angles.
Legend: Black dot: Obtained by bonding two strain gages, White dot: Obtained by the aspect ra-
tio variation method, Solid line: Obtained by the tensor transformation rule.
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