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Increase in MOR of cedar lumber by heat treatment and application in structural sizes

Part 1: Construction of expression and experiment description
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Abstract: We examine the changes in strength of cedar lumber with a square cross section of 30,45,60mm when heat-treated at 180 ~

220 “C for the purpose of increasing strength. In part 1, we present an empirical formula and test method. Hirai et al. expressed the

relationship between the crystallization of cypress wood and the heating time as an empirical formula (1972) based on the Arrhenius

equation. We propose an empirical formula that expresses the change in the strength of cedar wood in terms of heating temperature

and time by applying the Euler method to this and setting a new experimental constant. This equation requires the internal temperature

and experimental constants related to strength of the wood. Therefore, we measured the internal temperature of the wood during heat-

treatment with thermo couples, and conducted a bending load test of the heat-treated cedar wood. The test results are listed in Part 2.
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Fig. 1 Position of thermo couples
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Table 1 Heating time

30x30mm 45x45mm 60x60mm
180°C 2.0 3.0 43 65 9.7 3.0 4.0 100 21.8 3.0 45 9.0 16.0
200°C 1.5 21 3.0 43 23 3.0 4.0 10.0 2.1 3.0 45
220°C 1.0 1.5 2.1 1.2 1.7 23 40 1.0 1.5 3.0 45
20°C Untreated Untreated Untreated
[hour]
Table 2 Loading setup
30x30mm 45x45mm 60x60mm
Span [mm] 420 630 840
1/2 Shear span [mm] Center-Point Loading 202.5 270.0
Speed of testing [mm/sec] 0.09 0.10 0.13
Test load before heating [N] 840 2800 5200
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