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Research status in ultra-precision machining of silicon carbide

parts by oxidation-assisted polishing

SHEN Xinmin, TU Qunzhang, ZHANG Xiaonan, YIN Qin, WANG Dong
(College of Field Engineering, PLA University of Science and Technology, Nanjing, Jiangsu 210007, China)

Abstract ; Oxidation-assisted polishing is an important machining method for obtaining SiC parts with high precision. Through
plasma oxidation, thermal oxidation, and anodic oxidation, soft oxide can be obtained on the RS-SiC substrate, With the assis-
tance of abrasive polishing to remove the oxide rapidly, the material removal rate can be increased and the surface quality can be
improved. The research results indicate that the surface roughness root-mean-square (RMS) and roughness-average (Ra) can
reach 0. 626 nm and 0. 480 nm by plasma oxidation-assisted polishing; in thermal oxidation-assisted polishing, the RMS and Ra
can be 0. 920 nm and 0. 726 nm; in anodic oxidation, the calculated oxidation rate is 5. 3 nm/s based on Deal-Grove model, and
the RMS and Ra are 4. 428 nm and 3. 453 nm respectively in anodic oxidation-assisted polishing. The oxidation-assisted
polishing can be propitious to improve the process level in machining RS-SiC, which would promote the application of SiC parts

in optics and ceramics fields.
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Tab.1 Comparison of the Mohs hardness of normal materials
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Fig.1 Composition analysis of RS-SiC based on SEM and TEM
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Fig. 2 Schematic diagram of the machining process of hard

materials in oxidation-assisted polishing
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Fig. 3 Suitable materials and their oxides in oxidation-

assisted polishing technique
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Fig.4 Comparison of surface hardness of RS-SiC before and after oxidation based on Nano-indenter
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Fig.5 Comparison of surface hardness of RS-SiC before and after oxidation based on Nano-indenter
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Fig. 6 Comparison of surface morphologies of RS-SiC before and after oxidation based on SEM
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parameters of oxidation-assisted polishing
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tion-assisted polishing of RS-SiC
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Fig.10 Experimental results of ultrasmooth surface obtained in oxidation-assisted polishing of SiC parts
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Tab.2 Experimental parameters in electrochemical oxidation of RS-SiC
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Calculation of the electrochemical oxidation depth based on SWLI measurement
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