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Fig. 2. Schematic diagarm for mea-
Fig. 1. Shape and dimension of test specimen for surement of modulus of rigidity.
measurement of modulus of rigidity (a) and A : handle D : clamps
dielectric properties (b). B : piano wire E : specimen
R. S. : radial section, T. S.: tangential section, C : mirror

C. S. : cross section
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Fig. 5. Spreading surface model of water sorption.
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Table 1. The values of y, ¢, SiVm, ZZSan and a-b () calculated from the isotherm of
e

HINOKI wood at 25°C by using equation (6).

x @ StV né}z SnVm a—b (x)
0.1 3.0 2.7 0.3 15.6
0.2 4.6 3.7 0.9 15.0
0.3 6.0 4.3 1.7 14.2
0.4 7.5 4,6 2.9 13.0
0.5 9.0 4.8 4.2 11.7
0.6 10.1 4.9 5.2 10.7
0.7 12.5 5.0 7.5 8.4
0.8 15.0 5.1 9.9 6.0
0.9 19.0 5.2 12.7 3.2
0.95 22.0 5.2 14,1 1.8
0.98 24,5 5.3 15.3 0.6
1.0 29.0 5.3 15.9 0
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Table 2. The relation between the modulus of rigidity G and moisture content ¢.

¢ (%) G (dyne/cm?2)* é (%) G, (dyne/cm?)*
4.0 1.50¢10° 3.7 1.43¢100
5.6 1,53 5.5 1.45
8.4 1.49 8.9 1.43
8.7 1.46 10.7 1.37
13.1 1.37 12.5 1.35
13.4 1.36 13.5 1.34
15.7 1.31 ‘ 14.6 1.22
17.3 1.23 18.2 1.17
18.5 1.14 132.5 1.04
96.1 1.00

* The suffix 1 and 2 represent the specimen as shown in Fig. la (1) and Fig. la
- (2) respectively.
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Table 3. The relation between the dielectric properties and moisture content.

¢ (%) e/ f "/ tan 6/
0.63 1.81 5.38¢10-2 2,94x10-2
2.3 1.80 5.24 2,90
4.3 ‘ 1.83 5.82 3.18
4.7 1.84 6.80 3.68
8.2 2.06 22.4 10.9
9.9 2.14 32.4 15.1

o (%) gL 'L tan &L
0.83 1.60 2.62x10-2 1,63>¢10—2
2.3 1.59 3.08 1.94
4.3 1.63 3.04 1.86
4.7 1.64 3.52 2.12
7.7 1.77 11.7 6.60
9.3 1.81 14.9 8.24

10.2 1.85 19.3 10.5

The suffix /# and | represent the specimen as shown in Fig. 1b (1) and Fig. 1b
(2) respectively.
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Summary

In this paper the effects of moisture content on the modulus of rigidity of HINOKI
(Chamaecyparis obtusa ExprL.) and the dielectric properties of LAWSON CYPRESS
(Cupressus Lawsoniana Murr.) were investigated at 20°C. The following results were
obtained. _

The modulus of rigidity had the maximum value at about 5 9% moisture content
and decreased with increasing moisture content up to the fiber saturation point. Above
the fiber saturation point the value of the modulus of rigidity did not change. The values
of the dielectric constant ¢/, the dielectric loss ¢’ and the loss tangent fan& at about
9.4x103M ¢/s did not change up to about 5% moisture content and then increased with
increasing moisture content.

The following equation on the modulus of rigidity was derived from the surface

spreading model of water sorptipn shown in Fig. 5.
G()=MA—e*)+L(a—b(x))+fs

where M, L=the constant ;
. k=the constant on the amount of water adsorbed on the first
layer S ;
a=the value of b(x) at x=1;
x=relative vapor pressure ;
b(x)=the summation of the amount of water adsorbed on the
second layer KS, the third layer K,Ss,------ , and the
nth layer Kn-1Su-1.
In this equation the first term represents the contribution of the packing effect of
water adsorbed on the first layer and the second term represents the effect of the
hydrogen bond in amorphous region. And the third term is independent of moisture

content.
The values calculated from this equation agreed considerably well with the ex-

perimental values.
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