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Grinding chipmorphology simulation based on single abrasive scratching sapphire

CHENG Wei, FANG Congfu
(College of Mechanical Engineering and Automation, Huaqiao University, Xiamen 361021, China)

Abstract ; Based on the FE coupled SPH algorithm, a three-dimensional simulation model of a single abrasive
grinding sapphire was established to simulate the formation and morphological changes of grinding chips. Simu-
lation results show that the formation of chips is caused by the decrease of material bulk pressure. There are
four forms of chips, i.e., accumulation, cluster, splash and stratification, and the splash angle of chips varies
from 7.4° to 34.3°. With the increase of abrasive velocity, the material will appear in the form of small broken
pits, large broken pits and flake removal, which leads to the amount of abrasive splash fluctuates with abrasive
velocity, and increases linearly with the abrasive cutting depth. The splash volume increases sharply with the
increase of abrasive cutting depth, but decreases sharply with the increase of abrasive velocity. This study pro-
vides reference for further optimization of grinding parameters and further development of material removal
mechanism of sapphire.
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Fig.2 Comparison of simulation and experiment results
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Fig.3 Cloud pattern of splashes at different abrasive
cutting depths
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Fig.5 Splashes’ morphological characteristics at

different abrasive cutting depths
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Fig.6 Splashes’ morphological characteristics at

different abrasive speeds
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Fig.7 Relationship between the number of chip splashes and processing parameters
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