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Abstract

gle abrasive belt grinding of Chloroxylon swietenia was established. Through the finite element model, the chip forming mechanism mechanism

Based on the multi-linear elastic-plastic constitutive model and Shear Damage criterion, the finite element simulation model of sin-

and cutting force of single abrasive grinding, and the influences of cutting depth and elastic support on the cutting force were studied. The re-
sults showed that the single abrasive grinding process could be divided into three stages from the aspect of chip forming mechanism:slipping,
ploughing and cutting. In the stable cutting stage, the cutting depth had a greater influence on the cutting force. With the increase of cutting
depth , the average tangential cutting force and its standard deviation all increased, but its coefficient of variation decreased slightly. Under i-
deal conditions, the standard deviation of tangential cutting force of the elastic support was 44. 74% larger than that of the rigid support. How-

ever, it was 8.54% less than the rigid support under the external disturbance.
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Table 1 Physical parameters of abrasive grain and workpiece
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Fig.1 The shape of a single abrasive grain
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Fig.2 Finite element model of single abrasive grain grinding
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Fig.3 Grinding process of a single abrasive grain
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Fig.4 The cutting force curve of a single abrasive grain cutting

workpiece simulation
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Fig.5 The tangential cutting force curve of a single abrasive

grain with different cutting depth
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Fig.7 The tangential cutting force curve of a single abrasive

grain with different supports under ideal conditions
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Fig.8 The tangential cutting force curve of a single abrasive grain with different supports under external disturbance conditions
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