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the Elastic Modulus and the Porosity of Wood.
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Summary

This report deals with the relation between the specific gravity and the
transverse YounGg’s modulus of wood in terms of its porous structure.
In Fig. 1 the Younc’s moduli Ex and E, of woods are plotted against the

specific gravity in logarithmic scale, and it seems that the relation will be
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linear. The slopes of this relation # take the value of about 1.2 in the radial
direction and about 1.8 in the tangential direction.

We assumed that this discrepancy of # in the radial and tangential direc-
tion will be mainly due to the difference of arrangement of the cells in each
direction. That is to say, the tangential deformation is dependent upon not
only the extension or compression of the cell walls but also the deflection and
shearing as thewood is subjected to a normal force in tangential direction.
From this view point, the model for the coniferous wood tissue is proposed
as shown in Fig. 2, and then the Younc’s modulus E, will be given by the
equation (2). The variables in this equation are measured by a microscopical
technique, and the results are shown in Fig. 4~Fig. 7, and the calculated
values are shown in Table 2 and are plotted in Fig. 1.

From these results the calculated values of E, are smaller than the observ-
ed one in the region of low specific' gravity, but it agrees with approximately
in the high density region.

This cause will be due to the fact that the structure of the cells is not
only accurately rectangular as shown in Fig. 2, but also hexagonal or octagonal
shape, taper to a point and consists of the various types of cells.
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