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Studies on Relatioship between Creep and Moisture Content of Wood
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Fig. 1 . Examplés of creep curves under the
constant load (maximum stress 25.0kg/cm?2)
and various humidified conditions at temper-
ature 25°C.
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Table |. Moisture contents of test pieces

Test Air-dry Humidified conitons
pieces Sp.gr. M. c. E. m.c. Ave.
(g/cm?) (%) (%) (%)

No. 1 0.693 16.0 92.0

2 0.695 15.8 94.8

3 0.693 16.0 93.3 93.4

4 0.701 16.0 93.3

5 0.688 15.8 93.5

6 0.682 15.8 25.6

7 0.683 16.0 25.2 25.5

8 0.690 15.4 25.6

9 0.688 15.4 25.6

I 0.682 15.8 18.0

12 0.702 16.1 18.0 18.1

13 0.692 15.9 18.3

14 0.690 — —

16 0.686 17.1 13.4

18 0.678 15.8 12.4 12.9

19 0.694 15.5 12.9

21 0.674 15.6 1.3

22 0.686 15.1 10.2

23 0.707 — — 10.8

24 0.685 — —

25 0.687 15.6 10.9

26 0.482 15.3 4.2

27 0.681 15.6 4.3

28 0.686 15.3 4.1 4.1

29 0.692 15.5 4.1

30 0.683 14.9 3.6
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Fig. 2 : Creep curves shown by ¢, a ratio of creep

deformation to instantaneous deformation.
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Fig. 3 : Separation of the effect of moisture
content upon the ratio ¢ on logarithmic paper
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Fig. 4 : Separation of the effect of moisture
content upon the ratio ¢ on logarithmic paper
(2). Observed points are uniformly removed
by shifting along the vertical axis to the curve
u=4.19% in Fig. 3.
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Fig. 5 : Relationship between the ratio ¢ at t=
10min. and moisture content u.
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Table 2. Moisture contents of test pieces at

saturated water—vapour pressure (25°C)

Number of | 42 | o5 | 27 | 21 | 32 | 33
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Fig. 4 : Linear relationship between modulus of

elasticity E and moisture content u.
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The creep of Buna (Fagus crenata Blume) in bending was investigated under the conditions

of several relative humidities and the water-saturated condition at temperature 25°C, and the

effect of moisture content upon creep or total deformation was discussed being based on the

effect of temperature upon them where the two factors, time and temperature, are separable into

the form of the product of the two functions which are independent each other in their

variables. Such a separation was also found in this case.

Thus we obtain the most general

equation for creep or total deformations at various moisture contents within the range of the

linear relationship between creep and load:

y(t, w) =FPJo(w) {1+£(t) -g(w)}
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where y is the total deformation as a function of time t and moisture content u; f(t), g (u)
functions of t and u, respectively; F form factor; P load; and Jo compliance at t=0.

This probably means that the creep deformation is essentially determined by the factor t only
and the significance of moisture content is multiplying the effect of the former by the latter effect
g(). Since the function £(t) is not linear with t in this equation we cannot draw a master curve
for creep. The affection of moisture content upon the creep deformation is greater (g(u)
times) than the instantaneous deflormation. We think that these are some characteristic
properties of creep of wood in comparison with other high polymers.

The function g(u) may be approximately repsesented by these expressions:

g (u) =exp (kvu), 0<u<20(%)
»=0.02997,
g(uw)=us, 0<<u<25(%)
q=0.6618.
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