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Abstract

In order to obtain the grinding parameters of aluminum-based silicon carbide (SiCp/Al) grinding
with low energy consumption, the influence law of different grinding depths, feed speed and spin-
dle speed on the grinding force was studied by finite element simulation, and the influence of
grinding parameters on grinding force and SiC particle failure form was revealed. Verify the accu-
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racy of the simulation model and measure the surface roughness of the material. The results show
that grinding depth has the greatest influence on surface quality and grinding force, and reducing
grinding depth can significantly reduce grinding force and surface roughness. At the same time,
increasing the spindle speed or reducing the feed speed can reduce the surface roughness while
reducing the grinding force. Considering the factor of energy consumption, when the grinding
depth of 20 pm, the feed speed of 70 mm/min and the spindle speed of 3000 r/min (that is, the
grinding line speed of 1.57 m/s) are selected, the specific grinding energy is only 2721.70 J/mm3,
which effectively reduces the specific grinding energy.
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Figure 1. 55% volume fraction SiCp/Al finite element model
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Table 1. Physical and mechanical properties of Al matrix and SiC particles
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Table 2. Parameters of the Johnson-Cook constitutive model of Al matrix
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Table 3. Parameters of SiC particle JH-2 constitutive model
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Table 4. Grinding simulation parameters
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Figure 2. Microstructure of SiCp/Al composite
2. SiCp/Al E &R M EEH

Table 5. Grinding processing parameters
F= 5 EBHMISH
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Figure 3. Time sequence diagram of grinding force simulation
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Figure 4. Relationship between grinding force and machining parameters
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Figure 5. Mixed area of aluminum matrix and reinforced particles removed by abrasive particles
5. BrARBEAMIEEFARE & XiE

3.2. BHISERS{FESLEXIEL

R 5 REIN T2, X SiCp/Al KA FRHEEAT B BN T RIBGI AR K BEHI J7, AR B I 24
TSI AR WA 6.

Table 6. Grinding parameters and results
F 6. BHIMISHRER

i G 5 FEHDER (mis) AL (mm/min)  BEHIREE(um) DR (um)  EEHITI(N)
#1 157 70 20 0.718 1618
#2 34 70 20 0.761 1.508
#3 5.23 70 20 0.608 1.157
#4 34 10 20 0.492 0.819
#5 3.4 40 20 0.612 1315
#6 3.4 100 20 0.907 2.248
#7 34 40 10 0.416 0.635
#8 3.4 40 30 1.089 2.376
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Figure 6. Changes of grinding force with processing parameters
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Figure 7. SiCp/Al surface morphology under 3D reconstruction
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