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Mechanical properties of preheated sandwich compressed wood

LI Ren'?, HUANG Rongfeng', CHANG Jianmin®, GAO Zhigiang', WU Yanmei'

(1. Key Laboratory of Wood Science and Technology of State Forestry Administration, Research Institute of Wood
Industry, Chinese Academy of Forestry, Beijing 100091, China; 2. College of Materials Science and Technology,
Beijing Forestry University, Beijing 100083, China)

Abstract: Changes in the position of compressed wood layers make the structure of sandwich compressed wood
formed at different preheating temperatures vary with different structures affecting mechanical properties. In or-
der to know how the structure of sandwich compressed wood affect its mechanical properties flat-sawn lumbers
(thickness: 25 mm) of Chinese white poplar (Populus tomentosa) were soaked in water and preheated on the
hot plate at different temperatures as 90, 120, 150, 180 and 210 °C, respectively. Then sandwich compressed
woods with different structures were obtained. With an increase in preheating temperature, the position of the
compressed layers moved gradually from the surface to the center layer. Analysis of the surface hardness, hard-
ness, modulus of elasticity (MOE), and modulus of rupture (MOR) of the sandwich compressed wood was con-
ducted. Results showed that (1) As preheating temperature increased, highly significant (F test, P<<0.01) sur-
face hardness increases were found with a rate of increase of 3.9%-57.2% compared with that of untreated
poplar wood. At the same time, decreases in hardness were highly significant (F test, P<<0.001) with the rate
of increase of 8.6%-38.5% compared with that of untreated poplar wood. This was closely related to the effect
of high temperatures and the change of average density for 0.32 and 2.82 mm thick wood in surface layers
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caused by compressed layers that were moved from the surface to the center layer as preheating temperature
increased. (2) As preheating temperature increased, MOE and MOR changed but there were not significant
differences  (F test, P>0.05). All experimental results showed that mechanical properties of sandwich com-
pressed woods were influenced mainly by their structure and then by the preheating temperature. Thus, sand-
wich compressed wood with better mechanical properties could be obtained by controlling compressed layers in
surface layers and increasing the density of the compressed layers. [Ch, 6 fig. 2 tab. 19 ref. ]

Key words: wood science; sandwich compressed wood; preheating temperature; surface hardness; hardness;
modulus of elasticity (MOE); modulus of rupture (MOR)
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Table 1 Number, position, and average density of the compressed

layer at different preheating temperatures
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150 1 4.63 0.69 B 1 KRBTGS T R &R RS KM RA
180 1 6.14 0.70 Figure 1  Photograph images of the sandwich compressed wood at
210 1 7.43 0.73 different preheating temperatures
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Figure 2 Three structure models of the sandwich compressed wood Figure 3 Diagram of different loading directions
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Table 2 EMC and average density of surface layers of the sandwich compressed wood at different preheating temperatures
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150 10.94(1.91) 0.52(1.35) 0.55(0.73) b be
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Figure 4 Surface hardness and hardness Figure 5 MOE in tangential and MOR Figure 6 MOE in tangential and in radial
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