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Research progress and suggestions on strengthening fragmented rock
units of diamond bit in deep hard rock drilling

WANG Ying', LI Yuxiao’, ZHANG Kai*, LI Fugiang', LIU Xiao'
(1. The Third Exploration Team of Shandong Coalfield Geologic Bureau, Tai’ an Shandong 271000, China;
2. School of Engineering and Technology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: With the continuous development of the exploration, development and utilization of deep mineral resources,
the bottom environment of the hole is more complex. Pregnant diamond bit, as a special tool for geological drilling, the
complex deep hard rock geological environment also puts forward higher requirements for the performance of pregnant
diamond bit. The efficiency and life of crushed rock of pregnant diamond bit are closely related to the performance of
broken rock unit. This paper summarizes the research status of drilling wear response of pregnant diamond bit in deep
hard rock drilling. At present, the research is not perfect, so further in-depth analysis is needed to clarify the response
mechanism. On this basis, discusses the innovation of broken rock unit in recent years, the emphasis from the internal
structure and the analysis of different reinforcement way of the cutting unit strength, wear, drilling efficiency, the
results show that it can effectively improve the deep hard rock pregnant drill cutting efficiency and working life. From
the perspective of prolonging lifespan and increasing efficiency, this paper discusses the direction of strengthening the

broken rock unit of impregnated diamond drill bits suitable for deep hard rock drilling, providing reference for the
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design and manufacturing of impregnated diamond drill bits for deep geological drilling.

Key words: deep hard rock; impregnated diamond bit; broken rock unit reinforcement; broken rock efficiency; service life
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Fig.1 Modeling the mechanical response of ID bits in rock fragmentationt
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Fig.2 Mechanism of diamond wear
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Fig.3 Longitudinal striated grooves on the wear surface
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Fig4 Polishing, fracture, and sharpening cycles in E—S space
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Fig.5 Constant cutting depth wear response curve
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Fig.6 Local cross-sectional samples of biomimetic

self-regenerative structure
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Fig.7 SEM micrographs illustrating the typical wear morphology of biomimetic samples
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Fig.8 Structure of novel composite ID bit
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Fig.9 High core ID bit and gauge-protection design
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Fig.10 Xujiahe formation drill bit before and

after actual drilling comparison
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Fig.11 Diamond drill bit structure used in deep-sea hard rock formations
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Fig.12 Core sampling drill bit and its axisymmetric
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