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Cutting Simulation of SiC_ /Al Composite Materials
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Abstract Based on the difficult machinability of Al/SiC composite materials, a two dimensional finite element

cutting model was developed in this paper. By using ABAQUS, the dynamic simulation of the cutting model was per-

formed. Comparison of the result of simulation and experiment, the accuracy of the cutting model was verified. And

then, the distribution form of SiC particle, the diameter of particle and the edge radius of tool effect on the cutting

force were analyzed based on the model. The results show that the distribution form of SiC affects the chip morphology

and the cutting forces are obvious, and particle clusters is not helpful for composite materials machining. The cutting

force decreases with the increase of particle diameter, while increases with edge radius of tool.
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Fig.1  Orthogonal cutting model of Al/SiC, composites
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Tab.1 Properties of material used in the cutting simulation

E/ p/ o/ 4 (o4
A v o e »
GPa grem™ 107°K™ W-(m-K) ™' J-(kg-K)™!
Al1100 70  0.27 2700 23.6 180 880
SiC 400 0.17 3200 4.9 81 427
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Tab.2 Material parameters of Al1100 used in

Johnson-Cook model

A/ B/ T./, T/
n C m d 1 d2 d3 d4 d5
MPa MPa K K
148 361 0.183 0.001 0.859 1220 298 0.071 1.248 -1.142 0.147 0.1
2 HBROW
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Tab.3 Processing parameters used in the cutting simulation

Fifiy  Efia JIRBIE VNI U1
E /(%) /(%) Zr/pm v,/m-min"'  a/mm
1* 5 5 60 60 0.08
2* 5 5 50 60 0.08
3* 5 5 40 60 0.08
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Fig.2 Comparison of cutting force between simulation and experiment
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Fig.3  Process of chip formation during cutting of Al/SiC composiles
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Fig.4 Simulated analysis of different particle distributions
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Fig.5 Effect of processing parameters on the cutting force
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