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Abstract: Heat treated wood is widely used in indoor and outdoor construction, decoration, and furniture be-
cause of its favorable dimensional stability, excellent corrosion resistance, and approximate padauk color. How-
ever, with many deficiencies in the existing heat treatment process of wood, such as excessive loss of mechani-
cal strength and timber color being too heavy, this study was conducted to provide a reference during actual
production for the feasibility and practical effect of low thermo-vacuum treatments with lower temperatures.
Changes in physical and mechanical properties of three kinds of wood— okoume, basswood, and andoung, using
the same thermo-vacuum treatment conditions were tested. The three woods were placed in a vacuum car-
bonization tank at 160 °C and 0 MPa conditions for 3 h. Then the timber was sawn according to experimental
requirements with wood density, color deviation, toughness, bending strength, modulus of elasticity in static
bending, static hardness, shrinkage, and swelling rate being measured. Results showed that dimensional stabili-
ty of heat-treated andoung was greatly improved with its volume shrinkage coefficient decreasing 16.00% .
Moreover, andoung had an increase in flexural strength and hardness, with increased bending strength
(18.00% ), hardness of its radial section (19.00% ), tangential section (33.00% ), and end surface (50.00% ).
Also, its impact toughness loss was less (24.00% ). Overall, low thermo-vacuum treatment could improve di-

mensional stability of wood as it avoided loss of physical and mechanical properties of the timber. [Ch, 5 fig.
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Figure 1 Density of treated and control samples Figure 2 Color deviation of treated and control samples
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Table 1  Statistical figures of woods’ air-dry shrinkage

1 F IR A1) 45 1% 5% 1)+ 46 /% TRRRT 46 %1%
Ly EY) 10 3.20 + 0.009 6 3.20 = 0.008 6 6.30 + 0.005 2
BAHS 10 3.10 + 0.005 9 3.20 = 0.005 8 6.80 + 0.005 1
AR E) 10 4.60 + 0.005 9 5.90 + 0.005 7 10.90 + 0.006 9
BAHS 10 4.50 £ 0.001 7 6.10 + 0.003 8 10.30 + 0.004 9
B EY7) 10 2.70 £ 0.004 9 5.60 + 0.005 1 8.90 + 0.006 1
BALS 10 2.30 £ 0.004 6 4.40 + 0.008 7 7.00 £ 0.009 8
VL. Rh 7 S R RN B o bR 22
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Table 2 Statistical figures of woods’ absolute-dry shrinkage
R AU Bm THR% R THR% KR THR% R T4 R 5%
L EX) 10 5.30 £ 0.012 1 5.00 £ 0.012 7 10.40 £ 0.004 4 35+0.011 4
AL 10 5.10 £ 0.008 0 5.10 £ 0.008 9 11.00 £ 0.014 4 35 +0.022 7
[EEN EX7) 10 7.10 £ 0.003 3 8.10 £ 0.022 6 16.00 + 0.008 9 53 +0.024 0
AL 10 7.10 £ 0.002 0 8.90 + 0.004 3 15.60 + 0.004 8 52 +0.016 2
Lt 5] ESY) 10 4.50 £ 0.005 2 8.30 = 0.009 4 13.20 £ 0.011 4 44 £ 0.016 2
BAHE 10 430 +0.0119 7.10 £ 0.010 1 11.80 £ 0.016 9 37 +0.038 4
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Table 3 Statistical figures of woods’ air-dry swelling

b IR 72 T ik /% 51 i ik 5/ % TRBURK 41%

L e 10 1.60 + 0.003 3 1.50 + 0.004 2 3.70 = 0.003 7
HAHS 10 1.20 = 0.005 2 1.30 = 0.005 6 2.70 £ 0.010 7

AR EN) 10 2.00 + 0.008 4 1.80 + 0.004 0 4.00 + 0.004 0
BAHS 10 1.50 = 0.002 2 1.70 = 0.014 0 3.30 £ 0.010 7

L8 5 E) 10 1.30 + 0.001 2 1.80 + 0.000 8 3.40 + 0.002 3
BALHS 10 1.10 + 0.003 0 1.70 + 0.001 8 3.30 + 0.002 4
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Table 4  Statistical figures of woods’ absolute-dry swelling

B R e e

L) EX7) 10 5.40 £ 0.016 7 6.60 + 0.010 8 12.90 + 0.027 4
HACHE 10 5.00 = 0.015 0 5.00 = 0.001 9 11.20 + 0.032 1

AR E 7 10 9.50 £ 0.015 4 10.90 + 0.019 6 23.80 = 0.023 6
wAHE 10 9.30 £ 0.012 7 10.50 + 0.018 3 21.60 = 0.013 7

B EY ) 10 3.90 + 0.008 4 7.60 = 0.004 7 12.60 = 0.019 4
BAHS 10 3.90 + 0.010 2 6.70 £ 0.011 9 12.30 £ 0.013 8
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Figure 3 MOR of treated and control samples
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Figure 4 MOE of treated and control samples
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Table 5  Statistical figures of woods’ hardness

A Fh TR EUAS % TR /N A% 1 R /N iy 1] f 25 /N
LT EY) 7 2 330.871 + 906.723 2 328.058 + 856.433 3 603.304 + 608.959
BeAt 7 2 049.777 + 619.954 2 195.692 + 662.054 4 008.348 + 652.936
fEEA FH 7 2 737.411 = 431.892 2 854.308 = 373.424 4 136.273 = 413.997
mAL 7 3495514 + 466.173 3 613.616 * 430.956 4 667.332 + 368.028
WA EY) 7 2 025.848 + 579.817 2 285.290 + 663.906 2 331.451 + 266.435
mAL 5 2 691.328 + 898.033 2 711.836 + 936.238 3 507.094 + 829.350
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Figure 5  Toughness of treated and

control samples
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