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Residual Stresses Evaluation for Rubberwood in the Convective

Drying Process
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ABSTRACT

Nowadays, rubberwood (Hevea brasilienisis) is the one of the profitable
cash crops in Thailand. Rubberwood drying is also an energy-intensive process and in
wood industry, the drying defects are the main problem, being faced after drying
process due to ineliminable residual stresses occurred in wood during the process. The
main objective of this study is to evaluate these residual stresses for rubberwood in
drying based on the coefficient of thermal expansion (CTE) values in order to minimize
the distortions of wood. Rubberwood specimens were first dried at three different hot
air temperatures of 60°C, 80°C, and 100°C, respectively and the mechanical properties
of dried rubberwood samples were then tested as the preliminary experiments to
determine the suitable temperature condition for the further determination of the CTEs
of the rubberwood samples. The measurements of CTEs of rubberwood in tangential
(T) and radial (R) directions were carried out by using strain gages at three different
moisture content (MC) conditions: above 60%, at 12% and almost 0% MC (dry state).
In order to get more knowledge about the thermal expansion of wood, the CTEs of red
wood (Xylia xylocarpa) and sentang (Azadirachta excelsa) were also determined with
the same condition as rubberwood. The apparatus was first calibrated against pure
aluminium (Al) and copper (Cu) samples and the findings agreed well with the existing
CTE values from the typical handbook. Based on the findings of this work, the CTEs
of rubberwood in T direction were higher than that of rubberwood in R direction. The
rubberwood samples had the highest CTEs values at 12% MC. No significant
differences were also found between the experimental and the computed CTEs values
in a dry condition as a function of the specific gravity of the rubberwood. The residual
stresses of rubberwood at 12 % MC in T and R directions were then evaluated based
on the modulus of elasticity (MOE) and Poisson ratio values of rubberwood and the
CTE values obtained from the strain gage approach at different temperature levels. The
average results in T direction obtained from the present study showed relatively closed
with the reported value in literature with the statistical values of standard error (SE) =
0.15, root mean square error (RMSE) = 0.123, and mean absolute error (MAE) = 0.12,

respectively.



