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Physical and mechanical properties of Phyllostachys edulis with fast hot-

pressing and high temperature
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Abstract: To improve dimensional stability and weather resistance of a material, heat treatment, with fast hot-
pressing and high temperature, was used. Pieces of 4-6 year-old Phyllostachys edulis were selected. Samples
were treated with different temperatures (225, 250, 275, 300, 325, 350, and 375 °C). Physical and mechanical
properties were tested before and after treatments. Results showed that with an increase of temperature, there
was an obvious decrease in equilibrium moisture content (34.39%-53.95% ) and bamboo density (7.89%—
13.04% ) both P<<0.05. With the same conditions, the following occurred: rate of change for tangential shrink-
age rate >rate of change for volume shrinkage rate>rate of change for radial shrinkage rate. When the temper-
ature reached 375 °C, tangential oven-dry shrinkage rate decreased 86.81%; whereas, radial oven-dry shrinkage
rate dropped 83.60%, and volume oven-dry shrinkage rate decreased 83.95%, reaching a maximum in all di-
rections. Compression strength parallel to the grain, modulus of rupture (MOR), and modulus of elasticity
(MOE) of the bamboo increased with temperature first and then decreased. Compression strength reached a
minimum of 63.78 MPa at 375 °C. MOR reached a peak at 250 “C with 151.00 MPa, and decreased to 61.85
MPa at 375 C. MOE performed best at 300 °C with 10 487.44 MPa, and worst at 375 “C with 7 071.14 MPa.
Wk H . 2018-09-05; &l H 1. 2019-01-17
SIUH . HE A RP IR T H (31270592) =17 A HE G THRITH (2017YFD0601105) 5 #f
TLAR T BT IR 5 v AR O T R 5T rh O O B 4 (2017Z22Y2-14) 5 v [ B Bl 3 4F A 82 TR0 H
(2018QNRCO01) 5 [ K ARME 2\ 2 PEAT M BHIF 31 (201204702 )
YEHZ A Bk, WNFHMH MR R A TAE, E-mail: juemore@163.com, il fGfE#H . DR &, #HiZ, 1+,
MR EPENFST . E-mail: malingfei@zafu.edu.cn




5536 B S BLOFRAE R DR AR R A B AT M B ) 2 R RE R 5 R 975

Thus, this experiment proved that fast hot-pressing with high temperature can improve the dimensional stability
of the bamboo, the mechanical properties also generally improved after treatments. [Ch, 4 fig. 27 ref.]
Key words: wood science; Phyllostachys edulis; high temperature and hot-pressing; fast thermal treatment; di-

mensional stability; mechanical properties
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Figure 1  Effect of heat treatment temperature on equilibrium moisture content, shrinkage rate and radial dimensional changes
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Figure 2 Effect of heat treatment temperature on density Figure 3 Effect of heat treatment temperature on compression strength
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Figure 4  Effect of heat treatment temperature on MOR, MOE, failure load, deflection and tangential dimensional changes
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