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Dynamic Viscoelasticity of Hot Pressed Wood'

Byung Wha Hong?

Summary

In hot pressed wood of Pseudorsuga menziesii compressed to 0 - 50 percent at temperature 60 - 180°C,
relative humidity conditions affecting dynamic Young’s modulus of elasticity and internal friction were in-
vestigated. The results obtained are summarized as follows: Moisture absorption of the hot pressed wood de-
creased with increasing press temperature, but there was no effect on the amount of compression. Thickness
swelling dereased with increasing press temperature, and increased with increasing amount of compression.
In general, dynamic Young’s modulus of elasticity showed a straight line with increasing specific gravity of
specimens. Dynamic Young's modulus of elasticity decreased with increasing moisture content, but internal
friction increased with increasing amount of moisture content. Dynamic Young's modulus of R specimens
pressed in the radial direction showed hight values than T specimens pressed in the tangential direction.

Key words: hot pressed wood, dynamic Young's modulus of elasticity, internal friction, press

temperature, mojsture absorption, thickness swelling, moisture content, radial direction.
tangential direction.
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Table 1.

Results of moisture content and thickness swelling for specimens

Relative humidity (%)
Pressing condition

60% R.H.

0% R

H.

80% R.H. 20% R.H. 95% R.H.

Temp, ¢ Comp.g M-C-#"TS42MC.% T.5.4 MC.% T.5.% MC. % T.S.4 MC.% TS.%
0 12 03 84 05 95 07 125 12 146 12
1070 02 82 08 93 14 121 35 121 72
60 20 79 03 83 09 94 21 121 46 142 83
30 70 02 82 65 62 17 118 41 138 97
40 68 04 81 15 93 30 121 66 142 121
50 69 03 81 L3 93 85 120 93 14l 167
0 67 03 81 04 91 06 114 08 132 15
10 66 02 79 07 89 16 113 26 130 35
100 20 65 02 77 07 87 24 109 31 126 45
30 65 02 78 08 88 24 109 50 128 &7
40 63 06 73 14 83 24 106 41 122 69
50 65 09 75 18 85 37 105 55 124 80
0 52 01 69 05 78 07 105 12 122 17
10 53 02 64 04 T2 15 95 21 120 38
140 20 54 03 64 09 T2 14 95 27 112 58
30 56 03 66 07 73 21 92 35 107 64
40 51 05 61 10 70 22 92 41 109 68
50 53 05 63 12 72 19 95 45 112 74
0 48 01 57 02 71 04 103 11 119 15
10 38 02 48 10 55 16 78 34 92 55
180 20 41 03 53 08 62 21 91 35 113 57
30 41 07 53 10 62 23 91 41 106 65
0 42 07 55 12 65 25 93 42 109 66
50 39 06 51 08 59 22 87 54 99 68
') Moisture content.
?) Thickness swelling.
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Fig. 2. Relationship between moisture content
and thickness swelling for compression.
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Table 2. Relationship between specific gravity and dynamic Young's modulus for specimens
Relative humidity (%) 60% R.H. 70% R.H. 80% R.H. 90% R.H. 95% R.H.
,[irrﬁ;f‘?g "°gfx‘;:f“% 5.6.* E™ sG. E S.G6. E SG B SG. E
0 0.47 1.06 0.47 1.05 (148 1.04 049 102 049 099
10 0.58 1.41 058 141 (58 1.38 059 135 057 125
60 20 0.57 1.49 0.58 1.48 058 147 058 141 057 130
30 0.62 1.64 0.62 1.62 063 159 662 151 060 142
40 0.70 166 0.7¢ 1.65 G770 163 069 1.57 067 152
50 082 210 082 208 0.82 203 079 192 074 162
0 0.47 1.16 648 115 (048 114 049  1.12 050 109
10 0.60 1.57 0.62 1.56 061 154 0.62 149 0.62 146
100 20 0.62 1.62 0.62 1.61 0.62 1.56 062 147 062 142
30 068 1.66 0.69 1.64 068 160 068 156 0.68 153
40 0.74 194 0.74 1.93 .74 1.88 075" 184 074 178
50 0.81 2.07 0.81 2.04 081 198 080 1.90 680 186
0 048 117 ¢48 116 ¢49 115 050 111 050 109
10 058 168 058 166 0.58 161 0,59 1.58 059 145
140 20 064 1867 0.65 1.65 0.65 162 066 157 064 147
30 075 204 075 202 075 165 075 191 0675 1738
40 080 21t 083 208 080 206 080 198 679 191
50 080 222 085 220 084 214 085 207 684 193
0 0.47 1.16 0.47 1.14 (.48 1.12 049 1.11 0.50 1.08
10 0.60 1.45 461 1.41 061 1.41 061 1358 061 129
180 20 0.68 170 069 1.69 069 162 069 151 068 143
30 0.74 1.91 075 1.90 075 185 076 1.80 075 173
40 282 219 082 217 082 213 081 203 080 193
50 0.96 238 096 237 096 235 096 225 096 213

* Specific gravity
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Fig. 7. Relationship between moisture content and dynamic Young's modulus for specimens.
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Table 3. Relationship between specific gravity and dynamic Young’s modulus for T and R

specimens at 100°C

Relative humidity (%) 60% R.H. 70% R.H. 80% R.H. 90% R. H. 95% R.H.
iff:j::)i %";‘fr:g"; 3.G.*  E** 5.G. E S.6. E  $.G. E S.G. E
0 046 141 047 141 048 138 048 135 049 132
10 062 172 063 170 063 169 064 165 064 152
Radial 20 063 174 063 17L 063 169 063 163 063 161
direction 30 066 181 067 181 @67 175 067 173 085 170
40 067 193 067 192 067 190 068 184 068 180
50 086 212 08 212 086 203 085 197 085 194
0 046 094 046 093 046 092 047 090 048 086
10 058 110 059 109 059 108 059 105 059 103
Tangential 20 064 132 065 131 065 127 065 124 065 L92
direction 30 075 138 076 138 076 133 075 130 074 127
40 076 144 076 142 076 140 077 136 076 135
50 08 178 080 173 079 168 079 163 078 159

* Specific gravity

** Dynamic Young's modulus, E X 107" {dyne, cm?).
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