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Mechanism and Influencing Factors on Surface Roughness of
Ultra-smooth Polishing of Chemical Vapor Deposition Silicon Carbide

KANG Niag hui, LI Shengyi, ZHENG Zi wen
( College of Medhatronics Engineering and Automation, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: To realize the super-smooth polishing of chemical vapor deposition silicon carbide ( CVD SiC), nane-scratch test is
applied to study the critical load for brittle-ductile transition, and its polishing mechanism is analyzed accarding to the force on an
abrasive grain. Furthemore, the influencing factors on the surface mughness are systemically investizated by experiments from the
aspects of material characteristics, processing parameters and pH values of the polishing fluids. The research resulis show that the
polishing mechanism for CVD SiC in a geady polishing process is a ductile scratch process of abrasive particles on the surface of CVD
SiC. The inhomogeneity of CVD SiC grains and surface hich spots degrade the surface finish. The surface roughness increases near
linearly with the abrasive particle size in a certain extent, and increases wih the hardness of polishing pad. However, the effect of
polishing pressure on suiface mughness is related to the deformation behavior of polishing pad, 1. e., when polishing pad has an elastic
or elastie-plastic deformation, surface oughness increases with polishing pressure in a narrow range; when polishing pad has a plastic
deformation, polishing pressure has no obvious effect on surface roughness. In addition, polishing velocity and the pH value of polishing
fluid have litle effect on surface roughness. The research resulis provide a quantitative experimental basis for the optimization of selecting
processing parameters during the super smooth polishing of CVD SiC.
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Tab.1 Study parameters of surface mughness during the polshing process of CVD SiC
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Fig. 1 Swface topography and transversal under different scratch loads
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Fig.4 Surface defects of CVD SiC during polshing
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Fig.5 Expermenta results of influencing factors on the surface mughness of CVD SiC
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