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Simulation on Chip Deformation and Cutting Force Distribution Laws of

Cutting Tooth for Staggered Teeth BTA Drill

SHI Yuhua ZHENG Jianming HOU Xiaoli YANG Luo XIAO Jiming

(School of Mechanical and Precision Instrument Engineering,Xi’” an University of Technology,Xi’an 710048)

Abstract This paper adopts the FEM simulation software of ABAQUS to establish the drilling simulation models
of annular workpiece unit with staggered teeth BTA drill. Taking 45-steel as the workpiece material, cutting the differ-
ent diameter annular workpiece with each cutting tooth of staggered teeth BTA drill has been simulated based on the
model. The chip formation process and deformation characteristics of each cutting tooth of staggered teeth BTA drill
are analyzed. The distribution laws of the three components of cutting force with the radius of annular workpiece unit
are studied. The results show that the cutting force components of each cutting tooth of staggered teeth BTA drill pres-

ents the non-uniform distribution law which is increasing with the radius increases. Besides, the cutting speed and

feed rate have negligible impact on the cutting force distribution.
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Fig. 1 BTA deep-hole drilling system and staggered

teeth BTA drill working principle
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Fig.2 Schematic diagram of simulation research program
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Fig.5 Simulation results of chips forming process
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Fig.6 Chip formation process and deformation laws of different cutting tooth with staggered teeth BTA drill
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Fig.7  Distribution laws of the three components of cutting force with annular workpiece unit radius in different speed
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Fig.8 Distribution laws of the three components of cutting force with annular workpiece unit radius in different feed
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