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Shear Strength Property of Wood Treated by
Steam Treatment at High Temperature*'
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ABSTRACT

This study deals with shear strength test for Pinus densifloraand Pinus radiata treated at above 100C by
heat steam. Treatment conditions of this experiment were operated at regular intervals of 20T at
temperatures up to 200 for 5, 10, 20 and 30 minutes by using the steam-explosion apparatus.

It was examined, at high temperatures, degradation of some compounds from wood composition could
lead to reduced the shear strength through heat steaming processes and play a large part in the plastic
process of solid wood materials. It could be estimated that the shear strength of woods were gradually
reduced by heat steaming time. Remarkable reduction of shear strength of woods was observed with
increasing steaming temperatures above 10 minutes steaming time. Furthermore, this phenomenon shows a
tendency to increase with higher temperatures.
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Therefore, it was considered that the softening by steaming treatment at high temperatures is necessary

for the improvement on the wood processing ability.
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Fig. 1. Wood specimen’s shape for shearing
test (a =40 mm, b=30 mm, c =10
mm, d = 10 mm).
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Fig. 2. Apparatus of shearing test.
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Table 1. Change of moisture content(MC) in Pinus radiata.

100¢C 120°C 140TC 160¢C 180T 200
Time before | after |before| after |before| after |before| after |before| after |before| after
steam | steam | steam | steam | steam | steam | steam | steam | steam | steam | steam | steam
5 min 982 | 978 | 907 | 920 | 1410 [ 1272 | 1395 | 1075 | 1332 | 1006 | 1167 | 987
10 min 167 | 1140 | 1138 | 1000 [ 1367 | 968 | 1595 | 1200 | 1384 | 1000 | 1509 773
20 min 1215 | 1174 | 1467 | 1239 | 1354 | 1138 | 1512 | 1027 | 1487 | 1118 | 1722 | 1014
30 min 1296 | 1205 | 1185 998 | 1019 867 | 1443 926 {1708 | 1060 | 1672 921
Table 2. Change of moisture content(MC) in Pinus densiflora.
1007 120C 140C 160C 180C 200¢C
Time before| after |before| after |before| after |before| after |before| after |before| after
steam | steam | steam | steam | steam | steam | steam | steam | steam | steam | steam | steam
5 min 715 | 796 815 839 816 | 688 610 594 | 1119 905 | 1076 813
10 min 570 625 | 688 730 | 1035 | 940 925 84 | 1127 905 | 770 | 466
20 min 854 725 837 824 | 1231 | 1141 80.0 775 | 1027 885 | 1316 736
30 min 690 | 684 | 768 511 [ 1088 | 989 825 791 99.2 918 | 1043 783
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Fig. 3. Relationships between shearing strength
and steaming time at high tempera-
tures above 100C in Pinus densiflora.
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Fig. 4. Relationships between shearing strength
and steaming time at high tempera-
tures above 100C in Pinus radiata.
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