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The Application of Linear Vibrational Friction in the Modification of Wood Surface

ZHANG Hai-yang'’,JU Ze-hui' , HE Qian' ,ZHAN Xian-xu’ , MEI Chang-tong' , LU Xiao-ning'
(1. College of Materials Science and Engineering , Nanjing Forestry University  Nanjing 210037, Jiangsu,China;
2. Dehua TB New Decoration Materials Co. Ltd,Deqing 313200, Zhejiang ,China)

Abstract: The feasibility of linear vibrational friction used as a wood surface modification technique was
studied in this paper with the emphasis of the changes wood color and surface hardness. Meanwhile,a dy-
namic heat transfer model was established to study the interface temperature and friction coefficient during
modification. The temperature in the interface reached a state of dynamic equilibrium with the extension of
time and the friction coefficient first increased and then decreased. The results indicated that ,the lightness
index L* decreased and the red/green index a* raised as the friction pressure and time increased. The
yellow/blue index 6" first increased and then decreased as the friction time prolonged. The calculation of
the color angle showed that the modified wood surface was partial to red and yellow. The chemical changes
occurred due to the friction heat produced during the wood surface modification resulted in the change of
wood surface color,and the friction pressure and time had significant influence on the final color. The hard-
ness of the wood surface was improved a lot and the maximum improvement was 70. 9% with 2 MPa fric-
tion pressure and 30 s friction time. The compression ratio increased with the friction pressure and time and
reached 12. 4% with 2 MPa friction pressure and 30 s friction time. The surface hardness of the wood also

increased with the compression ratio. The experimental results showde that the application of linear vibra-
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tion friction technology in the modification of wood surface color and hardness was feasible.

Key words: vibrational friction; modified wood; friction coefficient; wood carbonization; densified surface
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Fig. 1 The structure of the linear vibrational friction machine
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Table 1  Parameters and material used in the wood surface

linear vibrational friction modification
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Fig. 2 Schematic diagram of main process flow of wood surface modification
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Fig. 3 Changes of surface temperature (a) and friction coefficient (b) during modification of wood
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Table 2 The color difference AE, * change of the linear

vibrational friction modified wood surface
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Fig.5 The color saturation C* change (a) and color angle 2 * change (b) of the linear vibrational friction modified wood surface
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Table 3 The compression ratio and hardness of the wood surface

after linear vibrational friction modified
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20 8.12(0.69) 3.72(0.31) 61.7

30 12.4(0.98)  3.94(0.33) 70.9
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Fig. 6 The relationship between the compression rate and

hardness of the friction wood surface
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