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Broken Rock Simulation and Thermal Analysis
of PDC Drill Cutting Edge Based on ABAQUS

ZHANG Lixiu ,SHEN Qiang ,ZHANG Ke ,WEI Chunyu

(School of Mechanical Engineering, Shenyang Jianzhu University , Shenyang,China, 110168 )

Abstract; The purpose is to study the temperature rise and deformation during the rock cutting of
the polycrystalline diamond Compact bit( PDC) ,and to determine the variation of temperature rise
and deformation of the PDC bit with single tooth breaking under different cutting parameters. A
two-dimensional PDC bit cutting teeth-rock dynamic simulation model was established based on
nonlinear finite element simulation software. The variation of temperature and deformation of the
cutting teeth under different parameters was obtained by changing the cutting parameters of the bit
cutting teeth,and the temperature rise and thermal deformation were analyzed during cutting rock
cutting process. As a result, the cutting temperature rises quickly at the initial stage and tends to be
stable at about 0. 02 s. At the same time, the depth of cut has the greatest effect on the tempera-
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ture. The deformation of cutting teeth is increased with the increase of temperature and the cutting

force. The temperature change of PDC cutting teeth is closely related to its cutting depth, cutting

speed and rake angle in the process of single tooth rock breaking with PDC bits. The depth of cut

has a significant effect on its temperature. And the temperature has more significant effect on the

deformation of the cutting teeth than that of the cutting force.

Key words : PDC cutting tooth ;rock-breaking ; temperature rise ; deformation ;finite element
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Table 1 Finite element analysis of physical thermodynamic performance parameters
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Fig.8 The deformation of the cutting tooth caused by the temperature rise
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