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In this study we selected Chinese fir (Cunninghamia lanceolata) as the test material to investigate
the effect of nine high-temperature heat treatment technologies. The mechanical properties and
dimensional stability of the Chinese fir before and after heat treatment were determined to evaluate the
effects of temperature and processing time on wood properties. The results show that the bending modulus
of rupture (MOR) and the bending modulus of elasticity (MOE) of heat-ireated Chinese fir decrease
with increases in temperature and time but the effect of temperature is more important. The MOR of heat
treated Chinese fir increased much greater than the MOE. The compressive strength parallel to the grain
showed no significant change over time but decreased with temperature. The radial tangential and
volume swelling rates of the specimens were lower than those of untreated wood from oven-dry to air-dry
(relative humidity 65% temperature 20°C) and from oven-dry to the stage of dimensional stability in
water absorption. The tangential swelling rate was greater than the radial swelling rate. On the whole the
three indices decreased with increases in temperature and time. Anti-shrink efficiency (ASE) of treated
wood was negative and its absolute values increased with increases in temperature and time. The
enhanced range of dimensional stability increased gradually which was more affected by temperature and
declined significantly at 210°C .
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Tab.1 Equilibrium moisture content of specimens %
1702 1703 170—4 1902 1903 190—4 2102 2103 2104
11.0 10.2 9.9 9.4 7.6 8.2 7.8 6.9 12.2
170—2 170°C . 2 h
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Tab.2 Bending modulus of rupture of heat-treated and untreated Chinese fir
1%
/MPa 1% 1% /MPa /% /%
1702 63.6 6.6 5.0 62.4 7.3 3.8 -1.89
1703 71.2 4.6 2.9 69.7 6.0 3.3 -2.11
170—4 68.9 4.9 3.5 65.3 5.9 2.9 -5.22
190—2 74.0 4.6 3.2 72.2 9.1 4.5 -2.43
1903 60.0 5.3 3.7 58.4 9.3 4.8 -2.67
190—4 64.5 3.5 2.5 60. 5 9.9 6.6 -6.20
2102 62.2 5.7 3.8 51.0 11.0 7.3 -18.01
210-3 60. 8 4.4 2.8 49.1 7.3 4.6 -19.24
2104 62.2 5.3 3.8 50.1 8.7 5.8 —-19.45
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Tab.3 Bending modulus of elasticity of heat-treated and untreated Chinese fir
/%
/MPa 1% 1% /MPa 1% 1%
1702 9135 4.1 2.9 9 093 4.7 2.3 -0.46
1703 9 105 4.1 2.6 9 100 5.3 2.9 -0.05
170—4 9 495 4.9 3.5 9 438 5.4 2.7 -0.60
190—2 9 548 4.2 3.2 9 524 4.3 2.2 -0.25
1903 9269 6.4 4.5 9179 5.9 3.1 -0.97
1904 9 311 4.2 2.9 9 137 3.3 2.2 -1.87
2102 9 185 3.7 2.5 8 987 4.0 2.7 -2.16
2103 9 248 3.6 2.6 8 927 5.7 3.8 -3.47
2104 9 165 5.2 3.3 8 557 5.3 3.3 -6.63
2.3 :
MOR MOE ° ;
2.3 o
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Tab.4  Compressive strength parallel to the grain of heat+reated and untreated Chinese fir
/%
/MPa 1% 1% /MPa 1% 1%
1702 33.8 5. 2.9 39.2 4. 2.3 15.98
1703 35.3 4. 2.0 40.1 3. 1.9 13. 60
170—4 35.1 5.1 2.6 41.8 4.1 2.1 19. 09
190—2 34.2 4.3 2.1 37.2 3.0 1.4 8.77
1903 34.2 6.0 3.2 37.4 4.5 2.1 9.36
190—4 33.1 3.0 1.5 36.0 4.1 2.0 8.76
2102 33.4 2.5 1.2 36.6 4.3 2.3 9.58
2103 33.6 4.1 2.2 35.9 4.3 1.9 6. 85
2104 33.6 2.9 2.4 35.8 2.6 1.3 6.55
2.4 —OH
5 : N —OH
18
6
3 ; Tab.6 Dimensional stability of heat-treated and
3 untreated Chinese fir from oven-dry to the stage of
210%C dimensional stability in water absorption
5 ASE
. . . . 1% /% 1%
Tab.5 Dimensional stability of heatreated and
2.88 6. 85 10. 43
untreated Chinese fir from oven-dry to air-dry 170—2 2 62 5 99 919 _11.89
ASE 1703 2.53 5. 81 8.61 -17.40
1% 1% 1% " 170—4 2.33 5.66 8.31 -20.32
1.65 3. 64 5.50 190—2 2.22 5.60 8.21 -21.28
170—2 1.18 2.36 3.74 -32.02 1903 2.18 5.68 8.23 -21.09
1703 1.16 2.50 3.65 -33.66 1904 2.19 5.76 8.16 -21.75
170—4 1. 11 2.41 3.53 -35.85 2102 2. 14 4.87 7.27 -30.32
190—2 1.14 2.32 3.60 -34.58 2103 1.74 4.80 6.96 -33.26
1903 1.13 2.29 3.62 -34.21 2104 1.62 4. 60 6. 81 -34.70
190—4 1.05 2.28 3.49 -36.58
2102 1.01 2.21 3.27 -40.57 3
2103 0.93 2.09 3.13 -43.11
2104 0. 81 1.73 2.65 -51.81
1)
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