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Study on Cutting Simulation of SiC /Al Composites With Reinforced Article

Agglomeration Distribution

XIE Chaoyu ZHANG Xu CHENG Yaotian LIN Xudong WANG Ruojin
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai  201600)

Abstract In order to study the effect of reinforced particle agglomeration distribution on the cutting process of
SiCp/Al composites, three orthogonal cutting finite element models with different SiC particle agglomeration size
ratios were established and verified. The results show that with the increase of particle agglomeration size ratio, the
continuity of sawtooth chip decreases and the shape becomes more irregular, and correspondingly the fluctuation
degree, average value and peak value of cutting force increase. The cutting stress in the agglomeration area increases
with the agglomeration size ratio increasing. Larger particle agglomeration size ratio leads to an increase in
subsurface damage depth and maximum contour peak and valley height.

Key words Agglomeration distribution, SiC /Al composites, Finite element simulation, Stress distribution,

Subsurface damage
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Fig. 1 Two—dimensional orthogonal cutting model of SiCp/Al composites with different particleagglomeration degree
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Tab.1 The physical parameters of A12024, SiC and PCD

cutting tools !

RUEYE  B(W-mm™K™") p/(grem™) E/MPa v
Al2024 190 2.77 73 000 0.33
SiC 81 3.13 420 000 0.25
PCD 35 11.9 640 000 0.08

%2 AI2024#) Johnson—Cook 5 £
Tab.2 Johnson—Cook parameters of A12024

A/MPa B/MPa C n m

352 440 0.008 3 0.42 1
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Fig. 4  Stress distribution of SiC with different particle agglomeration degree
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Fig. 5 Cutting force characteristics of SiCp/Al composites with

different particle agglomeration
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Fig. 6 Average and peak values of the main cutting forces
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Fig. 7 The machined surface of SiCp/Al composites with

different particle agglomeration
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