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Research on rock-breaking efficiency of coaxial contra-rotary drilling

CAO Yanwei, LI Qian’

(College of Environment and Civil Engineering, Chengdu University of Technology, Chengdu Sichuan 610051, China)
Abstract: Related research at home and abroad have shown coaxial contra-rotary drilling can effectively reduce drilling
tool vibration and improve the rock breaking efficiency. There are few researches on the improvement level of drilling
efficiency of coaxial contra-rotary drilling compared with traditional drilling. In view of the above, the finite element
model of interaction between coaxial contra-rotary bit and rock is established and the finite element model of interaction
between conventional bit and rock is established. The rock breaking efficiency of the two kinds of drill bits is compared
quantitatively with rock breaking specific work as evaluation index. The orthogonal experiment is designed by defining
five core parameters, the size difference between the inner and outer wall of the coaxial contra-rotary bit, the gap
between the inner and outer wall of the coaxial contra-rotary bit, the ratio of the inner and outer wall thickness to the
size difference between the inner and outer wall of the coaxial contra-rotary bit, the rotating ratio of the inner bit and
outter bit and the bottom height difference of the inner and outer bit. The simulation analysis is completed according to
the orthogonal experiment. The result show that the height difference between the internal and external bit and the
internal and external bit clearance have little influence on the rock breaking specific work, while the size difference
between the inner and outter bit, the rotating ratio of the inner and outter bit and the ratio of the wall thickness of the
inner bit to the size difference between the inner and outer wall of the coaxial contra-rotary bit have significant influence
on the rock breaking specific work.
Key words: contra-rotary drilling; drilling simulation; orthogonal experimental design; mechanical specific energy of

rock breaking
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