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Evaluation of the mechanical properties and moisture content of square sawn Sugi timbers by different test methods

Takumi HONDA

Summary : Sugi (Cryptomeria japonica D.Don) boxed-heart square timber in high temperature drying were
tested for mechanical properties including bending strength. Static bending tests were conducted by loading at
two one-third points of the span after measuring dynamic Young's modulus by the tapping methods. Dynamic
Young's modulus was measured by longitudinal vibration. The relations between modulus of elasticity
(MOE) and modulus of rapture (MOR) are highly significant and can be expressed by the equation MOR =
4.02MOE + 12.0. The dynamic MOE value of square timber is approximately equal to the static MOE value.
The correlation is not so high between MOR and the maximum single knot size ratio, the maximum group
knots size ratio. Variation in MOR decreased when square timber was classified by mechanical grading. The
moisture contents were measured by the microwave penetrating method, a non-destructive and convenient
method. The moisture content distributions in the timbers were measured by the microwave penetrating
method during seasoning after high temperature drying .The moisture content values obtained by the
microwave penetrating method have mostly the same precision in comparison with the exact values obtained
from the oven-drying method. In the early stage of seasoning, there are any heartwood moisture content
distributions in the radial direction. The moisture gradients were obtained non-destructively by the microwave

penetrating method.
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