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Microtopography experiment of laser ablation on
surface of special-shaped solid wood
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Abstract: To overcome the sanding difficulties in costly furniture and wood carving with special-
shaped surface, a method in which the pulse laser processing system replaces the traditional manual
sanding was put forward. Firstly, the maximum ablation depth per second was obtained by taking the
specific energy of materials and incident energy of fundamental-mode Gaussian beam into account.
Then, two representative solid wood materials ashtree and Korean pine were sanded respectively by u-
sing the Nd : YAG laser with the single pulse energies of 300, 600 and the pulse repetition frequencies
of 5, 10 Hz. The experiments indicate that the Korean pine has a smaller ablation depth and a faster
ablation rate due to its lower density. Compared with the increase of the pulse energy., the higher
pulse repetition frequency can improve the ablation rate more significantly, The maximum ablation
rate of ashtree and Korean pine is respectively 0. 20 mm/s and 0. 33 mm/s, which basically meets the
sanding requirement for solid wood furniture with special-shaped surface.
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Fig.1 Experimental apparatus of laser ablation
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Fig. 2 Microscopic images of solid woods' surface after laser ablation
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