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Abstract 
SiCp/Al particle-reinforced aluminum-based composites are different from other materials in cutting process and difficult to machine. SiCp/Al has broad applications in advance industries such as aerospace, sports, medical and electronic equipment and military industries due to its outstanding properties such as good dimensional stability, corrosion resistance, high specific stiffness, and strength along with good thermal and electrical conductivity. In this study, through the combination of finite element simulation and experiments, the effects of cutting parameters in machining process of the SiCp/Al composite material performed under different cutting conditions are studied. Establishment of an orthogonal cutting model of two dimensional simulation models with randomly distributed SiC particles, the geometry and material constitutive model of the SiC particle, the matrix, and the interface layer have been modeled respectively. The studied influences on the cutting force, surface defects, chip formation morphology and stress distributions, which were simulated with the finite element simulation and are compared with experimental results. This study briefly analyze the effect of cutting speed and feed rate on the cutting force and other machining characteristics from the finite element analysis results, and analyze the change of the force during the cutting process to explain the effect of cutting parameters. The study is carried out on SiCp/Al 50wt% in turning machine with the PCD tool at a constant depth of cut at all different cutting process. The results cutting forces and machining characteristics are compared with the experimental results to verify the accuracy of the simulation results.
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