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Experimental Study on Ultrasonic Vibration Grinding of C/SiC Composites

XIANG Chao, CHEN Tao, LI Hongbo, WANG Qihan, SONG Han
( School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China )

[ABSTRACT]

composites prepared by CVI+PIP synthesis process was carried out by electroplating diamond wheel. The processing

Experiments of axial ultrasonic assisted plane grinding of 2.5D orthogonal braided C/SiC ceramic matrix

technology of C/SiC composites was studied by analyzing and measuring the grinding force, three-dimensional morphology
and roughness of grinding surface between ultrasonic-assisted grinding and conventional grinding. The results show that the
material removal method is mainly based on brittle removal during the grinding process, the carbon fiber damage form is
mainly fiber pulling, stripping, transverse fracture, and the matrix is mainly crushed and removed. After applying ultrasonic
vibration, the grinding force was reduced by 35%—40%, and the surface processing quality is also significantly improved.
Orthogonal experimental results show the influence of spindle speed, feed speed and grinding depth on the grinding surface
roughness S, is also different in the grinding process parameters. The specific performance is: feed speed > spindle speed >
grinding depth, high-speed micro-grinding can be used effectively improve grinding efficiency and surface finish quality.
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Table 1 Experiment parameters of ultrasonic vibration assisted grinding of C/SiC matrix composites
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PEAHERE/ (mm-min') | JJERE/H | THERA/mm | R/ um
60 150 6 0.14
60 150 6 0.14
20.30.40.50.60 150 6 0.14
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Table 2 Surface roughness orthogonal experimental factor level
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Fig.3 Effect of spindle speed on grinding force and surface
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Fig.5 Effect of feed speed on grinding force and surface roughness
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Table 3 Analysis of the influence of various factors on
surface roughness S, in orthogonal test
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Fig.7 Micromorphology of machined surface
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