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Revised research highlights 

• Material removal mechanics of PTMCs were analyzed by considering both matrix and particles removal. 

• Finite element model was established to simulate materials removal in high-speed grinding of PTMCs. 

• Removal of reinforcing particles induces a significant fluctuation of the grinding force. 

• Resultant stress distribution in alloy matrix and reinforcing particle was discussed. 

• Undeformed chip thickness has an important impact on the formation of ground surface defects. 

 

 

Abstract 

A finite element (FE) model was established for high-speed grinding of particulate reinforced titanium 

matrix composites (PTMCs). The materials removal mechanism, including the grinding force and resultant 

stress, the removal behavior of alloy matrix and reinforcing particles, have been analyzed. Particularly, the 

effect of grinding parameters on the surface defects was discussed. The results indicate that, the grinding 

force has different characteristics when the alloy matrix and reinforcing particle were removed, respectively, 

and the grinding force fluctuates significantly in the removal process of reinforcing particle. The material 
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