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Research on Rock-Crushing Mechanics Model in Rotary and Percussive Drilling

Jiang Hongwei' Liu Yongsheng' Zhai Yinghu' Pan Jie’

(1. Collegeof Petroleum and Gas Engineering » China University of Petroleum (Beijing), Changping, Beijing, 102249, China;
2. Engineering Technology Institute , Changqing Petroleum Exploration Bureau, Xian, Shangxi, 710021, China)

Abstract: The rotary and percussive drilling technology can effectively increase ROP in hard formations.
By using elastic mechanics, wave dynamics and impacting dynamics, rock crushing mechanics model of rotary
and percussive drilling is established based on lab experiments and theoretical analyses. According to impacting
dynamics and working principle of impactor, the rock-crushing process of dynamic impacting load is simplified.
By means of elastic mechanics and wave theory, the axial force and shearing force of rock is analyzed, and the
linear relation between dynamic impacting load and invasion depth is obtained by analyzing the test results. Al-
so the stress state of rock is analyzed. The conclusions made in this paper are important for further develop-
ment and application of rotating and percussive drilling.

Key words: percussive drilling; rotary drilling; penetration rate; wave theory; rock mechanics; mathemat-

ical model; force analysis
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