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Experimental Study on Laser-induced Oxidation Assist Micro-milling of
TiB,-based Ceramic Composite
Wang Mao,Zhao Guolong,He Ning, Xia Hongjun, Li Liang

Abstract: Ceramic composites are widely used in aerospace, microelectronics , automotive , cutting tools and biomedic-
al fields because of their high hardness, high strength,low density, low expansion coefficient, good resistance properties to
wear and abrasion. However , the machining of ceramic composites is intricate due to high machining force and severe tool
wear. A novel process of using laser-induced oxidation to assist micro-milling of the TiB,-based ceramic composites is pro-
posed,and the microstructures are prepared by the process. Under the laser irradiation, the TiB,-based ceramic composite is
oxidized to form a loose and easy-to-remove oxide layer. On this basis, the oxide layer, the heat-affected layer and a small
amount of substrate material are sequentially removed by the micro-milling process to get high processing quality and pro-
cessing efficiency. The influences of milling depth and feed per tooth on milling force and roughness are investigated. The
results show that as the milling depth and the feed per tooth increase ,the milling force increases. When the milling depth is
2pm and the feed per tooth is 0.3 um/z, the roughness of the machined surface is the smallest, S, is 0. 06 um. As the mill-
ing depth and the feed per tooth increase,the material removal mode experiences three stages of elastic sliding friction, duc-
tile-mode and brittle-mode.

Keywords: TiB,-based composite ceramic; laser-induced oxidation; micro-milling; ductile-mode milling; hybrid
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