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Abstract

Ceramic particle reinforced aluminum matrix composite is an important structural material. Be-
cause of its excellent mechanical properties, high temperature stability and good corrosion resis-
tance, it is widely used in aviation, automobiles, ships, electronics and other fields. In this paper,
aluminum matrix composites with different reinforcement particles (AL;03, SiC, TiC) were estab-
lished by Digimat, and the complex influence mechanism of cutting speed and cutting depth on
cutting force and cutting temperature was analyzed by ABAQUS simulation. The results show that
the cutting behavior of ceramic particle reinforced aluminum matrix composites is affected by
many factors. First of all, under the same cutting conditions, the cutting force and cutting temper-
ature of TiC reinforced particles are the largest, followed by SiC and AL,03, and secondly, with the
increase of cutting speed and cutting depth, the cutting force and cutting temperature gradually
increase, but the cutting depth mainly affects the cutting speed, and the cutting speed mainly af-
fects the cutting temperature. In summary, this study provides an important reference for under-
standing the mechanical and thermal properties of ceramic particle reinforced aluminum matrix
composites with different reinforcement particles in the cutting process.
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Table 1. Physical property parameters of reinforced particles and matrix materials

1 HEERIR R E AR S

L E‘%‘}ES k%*ﬁ mﬂﬁﬁ_ﬁﬁ&%ﬁﬁ A WeE Lb #h
(g/cm?) (C) (107°C ) (GPa) (W/m-k) J/g-k)
AL,O; 3.98 2060 7.9 402 29 0.77~1.17
SiC 32 2980 3.5~4.7 450~700 80~190 0.7~0.9
TiC 4.2 3140 7.6 460 24.3 0.66~0.77
AL 2.7 660 231 70 237 0.902
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Figure 1. Two-dimensional model of aluminum matrix composites
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Table 2. Parameters of Johnson-Cook constitutive model for aluminum matrix
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Table 3. Tool parameter
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Figure 2. Cutting grid model of aluminum matrix composites
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Figure 3. The change of cutting force with cutting speed
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Figure 4. The change of cutting force with cutting depth
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Figure 5. The change of cutting temperature with cutting speed
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Figure 6. The change of cutting temperature with cutting depth
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