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Tensile Creep of Wood during Drying

II. The Effect of Temperature and Species on the
Tensile Creep Perpendicular to Grain

Shinsuke Funta
(Laboratory of Wood Utilization)
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Fig. 1. The relation between creep strain under tensile load, moisture content curves and the drying time

at 30°C and 60°C (Dakekanba).
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Table 1. Effect of drying temperature and load level on the failure in the tensile creep test during drying

period
Species Dakekanba (p=0.52) Almon (p=0.54) Hemlock (p=0.71)
Temperature (°C) 30 60 30 60 30 60
Free shrinkage (a %) 5.55 6.06 5.10 5.99 5.79 6.38
Tensile strain at maximum
stress in green (emax %) 2.96 2.17 1.81
Load level o o o °
when failed 70 %, ~ 609~ 709~ 509~ 70% ~ 70% ~
Creep strain
Tensile at failure 6.59 7.73 3.66 4.72 3.14 5.61
creep test (ee %)
Moisture
Content at 5.5 3.0 30.7 27.0 21.8 21.8
failure (%)
Emax/® 0.54 0.48 0.43 0.36 0.30 0.28
(Ave.) 0.51 0.40 0.29
Emax/€c 0.45 0.45 0.57 0.51 0.49 0.35
(Ave.) 0.45 0.54 0.42
€max/a by
T. Okuyama (1976) 0.36 0.32 0.24
(20°C)
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Summary

In this paper, the effects of stress level and drying temperature on the creep strain were investigated
under tensile load perpendicular to grain. The perpendicular-to-grain tensile creep tests of Dakekanba,
Hemlock, Almon and Ramin were performed under the both drying conditions the one at 30°C (R. H.
35%) and the other at 60%; (R. H. 139). Each sample is loaded with different stress level through
the ranges of 50 to 80% in the short-term ultimate tensile strength of Dakekanba, Hemlock and Almon;
and through the ranges of 10 to 309 in Ramin. Selection of these ranges (50 to 80% or 10 to 309)
was made in such a way as the majority of samples would fail the period of the experiments. The
dimension of every specimen is 130 x10x2 mm (T xR X L).

The results were summerized as follows:

1. 1In the early stage of drying when moisture content was high, the higher were stress level and
temperature, the larger was creep strain.

2. From the relation between the applied tensile load and the maximum creep strain which deve-
loped during the period when the moisture content changed from green to 3%, moisture content under
two temperature conditions, it was ascertained that amount of creep strain increased linearly with the
increasing of the stress level ranges in the present experiment.

3. The strains at creep failure induced in Dakekanba, Hemlock and Almon showed the values of
6.59%, 3.14% and 3.66%, respectively. The ratio of maximum creep strain to the ultimate tensile
strain may be regarded as an effective index of the occurrence of initial checking in kiln drying.



