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Fig. 1 Optical topography of deteriorative layer
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Fig. 2 Surface of ceramic surface after laser milling

by deteriorative layer method
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Fig. 3 XRD patterns of ceramic substrate and

deteriorative layer
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Fig.4 A principle of laser milling
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Fig.5 Effect of laser power on thicknesses of deteriorative

layer and milling (= -+3 mm, s=0. 8)
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Fig. 6 Effect of laser power on surface roughness

(z=-+3 mm,s=0.8)
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Fig. 7 Effect of focus offset on thicknesses of

deteriorative layer and milling
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Fig. 8 Effect of focus offset on surface roughness
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Fig. 9 Milling surface topography
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Fig. 10  Effect of overlapping coefficient on surface quality
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Fig. 12 Comparison of milling layer on surface roughness and milling depth
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Fig. 11  Cavity milled by laser multi-layers milling
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An experimental study of laser milling based on deteriorative
layer on Al,O; ceramic

WANG Xu-yue™, XU Wen-ji. LEI Ming-kai, CHEN Hua, WANG Lian-ji, GUO Dong-ming

( Key Laboratory for Precision & Non-traditional Machining Technology of Ministry of Education,
Dalian University of Technology, Dalian 116024, China )

Abstract ;

A new method using laser milling of Al;O; ceramic based on controlling deteriorative layer
is presented in which the process does not use any assistant gas. Using laser to radiate ceramic surface
to form deteriorative layer directly, and by using the method of analyzing the type of crystal phases of
the deteriorative layer to select laser milling parameters, a new laser milling technology is developed.
The mechanism of the formation and falling-off of the deteriorative layer is investigated. Milling depth
and milling surface quality with different milling parameters are studied systematically, and
experiments of multi-layers laser milling are also researched with optimized processes on Al O;
ceramic. A steady result for every layer is 0. 35-0. 50 mm of milling depth and 2. 0-3. 2 pm of surface
The experimental study has provided deeper understanding of laser milling Al,O; ceramic

roughness .

technology both in theory and application.

Key words: laser milling; Al,O; ceramic; deteriorative layer



