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Research on longitudinal vibration and rock breaking
characteristics of rotary cutting drill bits
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ZHU Yonghao', LI You', WU Chunming'

(1. School of Mechatronic Engineering , Southwest Petroleum University , Chengdu 610500, China;
2. School o f Mechanical Engineering » Southwest Jiaotong University , Chengdu 610031, China)

Abstract; Aiming at the rock-breaking problems of drill bits and characteristics of bottom hole model, a
new type of drill bit that breaks rock with rotary-cutting motion was proposed. Based on the structure and
the kinematics principles of rotary-cutting drill bit, its dynamics was analyzed, and the vibration displacement and
speed of the cutter on different gear rings were obtained by establishing the vibration equation of the cutters, After
that, rock-breaking properties of the rotary-cutting drill bit were researched. On the basis of an analysis model for

the rock-breaking characteristics of the cutters on different gear rings, the cutters’ impact force, shear force and
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rock-breaking volume were obtained and compared. The results showed that compared with the existing
drilling technology, the rotary-cutting drill bit breaks rock with shock and shear together and the largest
gear ring through the center, which can improve the rock-breaking efficiency of the drill bit center
effectively; the bottom hole model is tornado-like which can make all gear rings cut the wall and achieve bit
gauge function in the rock-breaking process. At the same time, the analysis model can also be used for
other types of bits like composite drill bits by changing corresponding parameters.

Key words: drill bit; drilling; rotary cutting; vibration; rock breaking; rate of penetration
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Fig. 5 Rock breaking with shear effect of rotary cutting drill bit
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of cutting element on each ring
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