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Simulation and Experimental Study of SiC,/Al Composite Based on Single Abrasive Grinding
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[ABSTRACT] The experiment and three-dimensional finite element simulation of single diamond abrasive grinding
SiC,/Al composites are carried out. The effects of grinding parameters on grinding force and surface morphology of
SiC,/Al composites were analyzed. The analysis results show that the grinding force decreases with the grinding speed
increasing, the breakage of SiC particles is alleviated, the coating effect of aluminum matrix is enhanced, and the surface
morphology integrity is good. The grinding force increases with the grinding depth increasing, SiC particle breakage is
significantly enhanced, more pits and holes are formed on the surface, and the surface quality is poor. The simulation results
are consistent with the experimental results, which shows that the model can be used to optimize the grinding process
parameters.
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Surface morphology
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Fig.2 Experimental device diagram of single abrasive grinding
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Table 1 Physical properties of SiC,/Al composites

S8 fH

R/ (kg -m>) 2700
SiC BRI H0% 45
SiC FORF-22 R /pm 5
LA i /GPa 73
THAALL 0.33

s (5 gt oK) 0.8875
MR/ (W -m'-K") 180

x2 BHIIZSH
Table 2 Grinding process parameters

2 fH
PR n/ (1 min') 2000, 3000, 4000, 5000

JE IR a,/um 10, 15, 20, 25
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Table 3 J—C model parameters of aluminum alloy
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Table 4 Model parameters of SiC particle brittle fracture material
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Fig.3 Finite element simulation model of single grain grinding
SiC,/Al composites
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Fig.4 Stress—displacement curve of cohesive element
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Fig.5 Relationship between grinding force F and abrasive speed n
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Fig.7 Micro surface morphology of SiC,/ Al composite under
different abrasive rotation speed (2,25 pm)
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