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Misato NorimoTo** and Tadashi Yamapa** : The effect of relative humidity on the
stress relaxation of HINOKI wood
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Table 1. Moisture contents of HINOKI wood at various temperatures and relative humidities.

AIE « ILE = e 7 F ORI RIE TRE DS

R.H. (%) R i
3 10 30 50 75 95
temp (°C)
15 2.5(%) 5.3 11.0 13.2 18.0 22.8
45 2.0 4.6 9.7 11.7 16.1 20.0
60 1.7 4.0 8.9 10,7 14,9 18.3
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Fig. 2 Experimental apparatus

A. specimen B. hook C. thermometer and
thermoregulator D. holder E. fan F. flexible
shaft G. handle H. salt solution' - I. balance
J. chain K, recorder L. electrical contact
point M. liquid paraffin cup.
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"Table 2. Relaxation modulus E(¢) of HINOKI wood. (radial direction, x103 kg/cm2)

(@) 15°C
\\\\\\\\\fifi' ) 3 10 30 50 75 95
t (sec.) [
10 8.37 8.07 7.94 7.54 6.99 6.46
20 8.13 7.90 7.77 7.38 6.81 6.28
40 7.90 7.72 7.63 7.18 6.63 6.08
60 7.77 7.49 7.47 7.07 6.53 5.95
100 7.57 7.32 7.32 6.99 6.35 5.86
180 7.32 7.00 7.14 6.87 6.18 5.57
300 7.13 6.88 6.90 6.71 5.99 5.41
600 6.78 6.62 6.80 ' 6.56 5.60 5.13
1200 6.31 6.26 6.52 6.32 5.29 4.66
1800 5.97 6.00 6.37 6.23 5.12 444
3000 5.65 5.64 6.23 6.12 4,93 4.16
4800 5.31 5.28 6.09 5.96 4.68 3.87
6000 513 5.10 6.02 5.36 4.59 3.74
7200 5.04 4.97 5.94 5.80 - 4.50 3.68




K M B 3% H3BE (1965)

(b) 46.5°C
R.H. (%)
\\\\\\\\\\\\\\\\\\\ 3 10 30 50 75 9%
_t (sce) —
10 7.61 7.25 6.63 6.52 6.08 5.92
20 7.43 7.08 6.54 6.29 5.91 5.71
40 7.20 6.87 6.36 6.04 5.70 5.49
60 7.09 6.76 6.21 5.88 5.60 5.31
100 6.89 6.62 6.00 5.73 5.40 5.10
180 6.67 6.45 5.72 5.40 5.20 4,77
300 6.47 6.19 5.49 5.19 4,99 4,46
600 6.15 5.85 4,93 4,77 4,61 3.99
1200 5.79 5.43 4,56 4,34 4,28 3.50
1800 5.55 5.10 4,29 3.97 4,04 3.13
3000 5,22 4,76 3.96 364 | 3.78 2.74
4800 4,92 4,45 3.68 333 | 3.49 2.43
6000 4,78 4,30 3.58 3.20 3.37 2.35
7200 4.69 4.16 3.49 3.1 3.28 2.27
(c) 62.5C
o,
\\\\\\\\Efff;</6) 3 10 30 50 75 95
t (sec.) T |
10 6.31 5.87 5,76 5.27 5.06 5.03
20 6.15 5.66 5.61 5.18 4,96 4.87
40 5.99 5.51 5.47 5.02 4.79 4,58
60 5.90 5.40 5.35 4,93 4,66 4,40
100 5.71 5.22 5,23 4,80 4,47 411
1180 5.52 4,93 5.07 4,67 4,30 3.83
300 5.32 4.78 4,78 4,54 4,16 3.61
600 5.01 4,47 4,40 4,32 3.84 3.18
1200 4,67 4,17 4,04 4,02 339 | 278
1800 4,38 3.93 3.77 3.76 3.18 2.56
3000 4,13 3.71 3.49 3.55 2.98 2.36
4800 3.80 3.47 3.29 3.37 2.77 2.22
© 6000 3.70 3.36 3.17 3.23 2.67 2.19
7200 3.63 3.31 3.11 3.17 2.64 2.17
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Fig. 3 The effect of relative humidity on
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relaxation modulus of HINOKI wood.
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Fig. 4 Relaxation moduli at 10sec. and
7200 sec. vs. relative humidity.
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Eig. 5 Relaxation spectra at various humidi-
ties for HINOKI wood. (62.5°C)
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Fig. 6 Time-humidity superposition test for HINOKI wood at 46.5°C.

The reference humidity is 30% R.H.

O—0O 3%RH. x—x 10%R.H. a—a 30R.H.
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Summary

The authors investigated the effect of relative humidity on the stress relaxation
of HINOKI wood (Chamaecyparis obtusa ENDL.) by bending test and obtained the
following results.

(1) The value of the relaxation modulus generally decreases with'increasing
relative humidity at the shorter time region, but its relation goes out of order at the
longer time region.

(2) In the region of the relative humidity between 109 and 309 the relaxation
spectrum is very flat and its value is fairly low at room temperature. Above and
below this region the spectrum has a clear peak, and both of them seem essentially
to be caused by different reason.

(3) By shifting the relaxation curves at each relative humidity only in the hori-
zontal - direction by proper distance, a smooth master curve cannot be obtained. So

the method of time-humidity superposition is invalid for wood.
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