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Abstract: To improve the problems of tool wear, poor surface quality and low machining efficien-
cy of aluminum-based silicon carbide(SiCp/Al) composites with high volume fraction under conven-
tional machining, an ECM-mechanical combined machining method was proposed, and the ECM-
mechanical combined machining experiments of 60% volume fraction SiCp/Al composites were carried
out. The results show that SiC particles are exposed on the surfaces with the removal of aluminum
matrix. There is a certain depth of transition zone between the surface of the workpiece and the matrix
after ECM., the aluminum matrix in the transition zone is locally removed, and the binding force of
SiC particles is reduced. When the diamond grinding rod is used for machining the transition zone, the
aluminum matrix adhesion phenomenon is not observed, the diamond grinding rod has almost no
wear, and the surface damages are obviously reduced. The machinability of high volume fraction
SiCp/Al composites may be improved by ECM-mechanical machining processes.

Key words: aluminum-based silicon carbide composites (SiCp/Al); electrochemical machining
(ECM); tool wear; diamond grinding rod
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Fig.1 Micro morphology of workpiece surface
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Fig.2 Schematic diagram of electrochemical

machining device
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Fig.3 Current changes under different voltages
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Fig.4 Overall morphology of workpiece processed under
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Fig.5 Surface morphology of processing zone under

different voltages
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Fig.9 Surface morphology of the workpiece after

electrochemical machining at different machining depths
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