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Effect of High-Temperature Heat Treatment on Color and
Dimensional Stability of Three Tropical Hardwoods

HE Luxi', ZHANG Tianfang', RUAN Zhiyong®, ZHAO Yuxin', HE Zhengbin', YI Songlin'

(1. Beijing Key Laboratory of Wood Science and Engineering, Beijing Forestry University, Beijing 100083, China;
2. Fujian Sanfu Classical Furniture Co. , Ltd., Putian 351299, Fujian, China)

Abstract: To investigate the effects of different temperatures on the color and dimensional stability of
three tropical hardwoods, the heat treatments were conducted at 160, 180, and 200 °C on Pterocarpus
macrocarpus, Dalbergia oliveri, and Baphia nitida, respectively. The results showed that the mass loss of
all three hardwoods increased, and the color gradually darkened with increasing heat treatment
temperature. Among them, the color of Pterocarpus macrocarpus and Baphia nitida after heat treatment
was affected more substantially than Dalbergia oliveri. In addition, as the temperature increased, the
moisture adsorption and swelling coefficient of wood samples decreased, the moisture excluding
efficiency and anti-swelling efficiency increased, and the dimensional stability significantly improved at
both low humidity (25 °C, 30% RH) and high humidity (40 °C, 90% RH) conditions respectively.
Additionally, significant mass loss and color changes were observed after the heat treatment at 200 °C.
Therefore, the optimum heat treatment process is 180 °C for 3 h.
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Tab.1 Parameters of heat treatment process

ST B ﬂ?.ﬁ‘(ti ﬁ%ﬁﬁ'gf;i/ H ffd‘:‘)‘éﬁ&fﬁ/ ﬂrﬁﬁ?ﬁ ﬁ:‘h‘ﬁ'ﬁﬂ‘ [a]/
FHEB B 30 130 35 0.5
FHER B 160/180/200 2
TRIRRY B 160/180/200 - 3
R IR B SR B Ui 60

D FHE B ERE N B A ER B T )
REERBEAE N, BRSSO B KSR
PR, IREMNEETIE 130 °CHAREFF0.5h, AR
W78 oy T . B SR R R 4 T & 160, 180,
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2) fRIBHEEERY B 7EIR A B B ARE
Ja, AT PR AR FR I RREE 3 he
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Fig.1 Effect of heat treatment temperature

on the mass loss of three wood species
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Fig.2 Heartwood color changes at different heat treatment temperatures
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Fig.3 Effect of heat treatment temperature on the brightness difference (AL*) and chromaticity index difference (Aa*, Ab*)
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Fig.4 Effect of heat treatment temperature on the color saturation difference (AC"), total color difference (AE"), and hue

difference (AH") of three wood species
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Fig.5 Effect of heat treatment temperature on the

equilibrium moisture content of three wood species
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Fig.6 Effect of heat treatment temperature on the
moisture excluding efficiency of three wood species
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Fig.7 Effect of heat treatment temperature on the swelling efficiency of three wood species at 25 °C, 30% RH
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Fig.8 Effect of heat treatment temperature on the swelling efficiency of three wood species at 40 °C, 90% RH
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Fig.9 Effect of heat treatment temperature on the anti-
swelling efficiency of three wood species
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Fig.10 FT-IR spectra of the three wood species before and
after heat treatment
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3 én iﬁ dimensional stability of Chinese cedar wood with conventional drying
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