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Yasuhiro Oka* and Tadashi Yamapa* : On the Warp with Drying and
Wetting of Wood Surface
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Summary

When a surface of the air dried specimen shown in Fig. 1 was coated with water
and then dried at 20°C 459% R. H. warp of the specimen and strain on its surface
varies with time. In this paperthese warp and strain of HINOKI wood were measured
by microscope and strain meter, and discussed theoretically.

The results were as follows :

(1) The behaviour of the warp in tangential and radial section showed similar
tendency. (Fig. 2)

(2) The value of ¢ related to the magnitude of warp varied with the thickness of
the specimen where e=hd/I% : 6, h, [ are the deflexion, the thickness and the length of
the specimen, respectively. (Fig. 2, 7)

(3) The variations of the strain on surface coated showed similar tendency to the
variations of e. (Fig. 4)

Then the authors suggest that the occurrence of the positive warp is attributed to
compression shrinkage of the surface layer. Where the warp which occurred in the

specimen concaved to the coated side was defined as positive.
(4) The amount of water in the specimen, M, which is a function of time, {, was
given by the following expressions.

1) ti>t>0
\ ny ) Dr?t ) 9Dmt ) *25D7r2t _
_ a1ta as—a, TRl T 1=
M, =B =) +5e +oee o
(1) =zt
Mt=f<t)

where #;=the time when the amount of water on the surface coated come to zero,
a, and a,=the boundary condition concerning the amount of water on the surface coated
and the opposite face, f(#)=a function of time and indicates the amount of water which
is experimentally measurable, ~=the thickness of the specimen, and D=the diffusion
coefficient.
(5) The value of ¢ was gi‘ven by the following expressions approximately.
1) t>t>0

e=—a ¥ (h, M)¢M,
Gi) t=4
e=—a¥h, MD)M,+S

where ¢=the differential shrinkage (%) of wood, S=the amount of compression set,
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U(h, M,)=a function of # and M,, and indicates the proportion of restraint and a=the
coefficient related to ¢ and strain of the surface coated.
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