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Hikaru Sasakr* and Takamaro Maku* : Stress Analysis of Wood—The
Second Trial Using Photoelastic Method—
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the stress freezing.
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Fig. 6. Isoclinic lines and stress trajectories in the resin laminae cut out of the wood
specimen just after the unloading.
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Fig. 7. Isoclinic lines and stress trajectories in the isotropic specimen (Araldite B).
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Summary

In the previous paper!, a photoelastic technique named ‘‘Stress Freezing Sandwich
Method”” was proposed, and plane stresses (or quasi-plane stresses) in an anisotropic
body were reasonably analysed.

The present paper concerns with the second trial to apply the principle on stress
analysis of a wood specimen. |

A rectangular parallelepiped with three kerfs as Fig. 3 (a) was cut out of an
oven dried MAKABA (Betula maximowiczii REGEL) block, and enclosed with veneer as
shown in Fig. 3 (b). It was then heated at 130°C and the melted Araldite B mixed
with the hardener was poured into the kerfs. After heating cycle of 130°C for 1hr,
115°~120°C for 18 hr and 120°~130°C for 3 hr, the block was shaped into a standard
wood shearing test specimen shown in Fig. 4 (JIS Z 2114 (1957)).

Fig. 5 shows the apparatus for the stress freezing®® in which the specimen was
subjected'to a load-temperature cycle showny in Fig. 2. The resin laminae were, then,
cut out of the specimen immediately, and finished into about 1.6 mm thick in average
with sanding papers and oil whetstone. The isoclinic lines were obtained on each
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resin lamina, and then the isochromatic lines were obtained on the three resin laminae
piled together to a nicety in linseed oil.

Sketches of the tipical isoclinic lines and stress trajecfories in the resin laminae
are shown in Figs. 6 (a) and 6 (b). These stress trajectories coincide with the strain
trajectories in the wood specimen (but in general, do not with the stress trajectories in the
wood specimen). For the comparison, the isoclinic lines and the stress trajectories in
an isotropic specimen made of Araldite B only were obtained and shown in Figs. 7 (2)
and 7 (b).

From these figures, it is obvious that while the directions of the principal strain
at points along the shear line (AB in the figures) in the isotropic specimen incline at
an angle of 20° (or —70° to the shear line, those in the wood specimen incline at
angles 45°~60° (or —45°~30°). These facts mean that the principal shearing strains
at points along the shear line (AB) in the isotropic specimen do not take place in the
direction parallel to the shear line, but in the wood specimen approximately parallel
to the shear line. Thus the shearing failure along the shear line will not occur in the
isotropic specimen but do in the wood specimen.

The isochromatic fringe photographs of the one resin lamina and that of the three
plies are shown in Photos. 1 (a) and 1 (b), respectively. And for the comparison,
that of the isotropic speimen (Araldite B) is shown in Photo. 2.

From these photographs, it is obvious that the fringe pattern of the laminae cut
out of the wood specimen is considerably stretched in the fiber direction (which is
parallel to the shear line).

As mentioned above, the principal shearing strain at points along the shear line
of the wood specimen is produced approximately in the direction parallel (or perpendi-
cular) to the fiber and thus its relative distribution can be obtained immediately from
the fringe order. This is nothing but the relative distribution of the shearing stress
parallel (or perpendicular) to the fiber at points along the shear line of the wood
specimen, which is shown in Fig. 8. In this figure, the shearing stress does not distribute
uniformly along the shear line, and at the just inside of reentrant corner A and point
B, it becomes the maximum and reaches about 4~5 times as large as the average

shear stress.
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