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

Part 2: Experimental results and evaluation of the expression
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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 2, we show the test results and evaluate the proposed formula. As
a result of the bending load test (the authors showed the method in Part 1), MOE was improved at each size, and MOR at 30,45

mm. The change of MOR at this time had a clear tendency from increase to decrease. The experimental constants were obtained

by fitting the proposed equation for test results using the least squares method. The proposed equation accurately represents the

change in MOR of heat-treated cedar wood.
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Fig. 1 Internal temperature of the wood during heat-treatment
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Fig. 2 Effect of heat treatment on MOE
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Fig. 3 Effect of heat treatment on MOR
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Fig. 4 Test results and the proposed equation
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Table 1 Results of loading test (average)
Before heating After heating

Tempertuer  Time Volume Density  MOE(app) Volume Density MOE(app) ~ MOR  MC

S Tpa thour] fom]  [gfem’]  E: [N/mm?] fom]  [gem’]  E[Nmm] o [Nmm] o [%]
2.0 4333 0.37 10038.8 418.0 0.35 11453.2 77.8 297

3.0 4335 036 10094.3 420.5 033 10521.3 72.4 2.95

180 4.3 432.8 0.36  10039.3 421.5  0.34  11625.6 69.5 3.89

6.5 433.0 0.37 10086.6 4228 035 10728.1 67.1 4.30

g 9.7 4333 0.37  10047.3 4192 035 11459.2 64.4 3.85
g 1.5 4335 0.38 10071.8 4153 035 11029.4 74.3 237
3 200 2.1 433.1  0.37 10064.6 4213 034 11376.2 72.0 4.13
“« 3.0 4333 038 10032.0 4224 035 111368 67.0 3.92
4.3 4328 0.36 10029.3 4189  0.34 11071.7 63.2 3.46

1.0 4329 039 101125 420.6 036 113954 75.6 4.90

220 1.5 433.1  0.38 10053.2 4189 036 117855 72.4 4.12

2.1 432.8  0.39  10030.0 417.2 035 10879.0 64.8 3.90
Untreated 433.5 0.37 10056.3 430.1  0.37 10468.2 62.9 11.19

3.0 1436.4 0.44 9378.9 13729 0.41 11393.2 934 3.49

180 4.0 1438.5 0.41 9391.1 1378.8 0.38  11024.6 88.9 5.10

10.0 14373 0.44 9381.4 1368.1 0.40 12625.4 85.9 3.95

21.8 1443.4 0.44 9375.5 1361.0 0.40 121488 68.8 3.72

23 14419 0.44 9384.7 1380.9 0.41 12987.8 92.8 5.44

E 200 3.0 1438.6  0.43 9412.9 1367.4 0.39 11779.7 88.5 2.34
‘; 4.0 1435.8 0.42 9381.5 1399.0 037 10715.0 78.8 4.43
2 10.0 1440.1 0.42 9343.3 1361.1 0.38 12119.4 59.6 3.52
1.2 14425 0.45 9380.4 13956 043 118359 86.8 8.07

220 1.7 1440.5 0.43 9394.6 1358.2 0.39 117483 84.7 2.34

23 1438.7 0.44 9384.5 1379.3 040 12609.5 86.4 4.40

4.0 1435.1 0.43 9384.3 1363.5 0.38 12678.8 67.7 3.45
Untreated 1446.3 0.43 9387.6 1421.2 0.43 9761.6 78.0 12.23

3.0 33489 0.39 6839.0 3223.8 0.36 6473.6 453 3.17

180 4.5 33449 0.38 6824.2 3230.7 0.36 6790.4 49.2 4.63

9.0 3356.5 0.40 6795.6 3240.6 0.37 6713.2 43.8 3.53

16.0 33445 0.41 6854.8 3197.4 0.37 6961.1 37.3 3.10

g 2.1 33399 0.40 6804.0 32474 0.37 6561.2 439 3.05
é 200 3.0 33393 0.38 6816.8 3271.2 036 6666.4 47.8 4.86
w® 4.5 33409 0.40 6767.0 3226.2 0.37 6832.7 48.5 3.35
2 1.0 33437 0.40 6794.5 3257.7 039 6482.1 459 5.46
220 1.5 3340.7 0.40 6728.1 3277.8 0.38 6582.6 49.5 5.54

3.0 3341.0 0.38 6755.7 3260.9 0.34 7128.5 45.7 3.39

4.5 3352.1 0.39 6872.0 3197.7 0.35 7488.4 42.1 2.93

Untreated 3342.1 0.41 6817.0 3301.4 0.41 6159.2 48.8 10.91
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