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Study on Stress Variation Law of Rock Fragmentation Process under
PDC Composite Impact Drilling
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Abstract To refine the independent influence of key variables on stress variation, the stress variation
patterns during rock fragmentation under PDC composite impact drilling were investigated. A 2 500-300 m
rock section from a specific area was selected as the research subject. Based on the stress variation patterns,
EDEM was configured with contact parameters for experimental rock and steel plate materials. A 3D simulation
model was created using CAD, and the normal constraint state was determined by analyzing the bonding
relationships of rock particles. A rock particle contact model was constructed to analyze critical tangential
stress, critical normal stress, tangential contact stiffness, and normal contact height. The uniaxial
compression method was used to validate and set the loading speed and average loading time. The impact
drilling contact position was adjusted for stress zeroing, and the experimental force relationship during loading
was recorded. It was concluded that stress variation is related to cutting time, fragmentation mode, cutting
depth, cutting tooth diameter, and cutting angle. The results indicate that when the cutting parameter includes
a 5" cutting inclination angle, an 8mm cutting diameter, a 2 m/s cutting speed, and a 2.5 mm cutting depth,
the cutting stress is lower, and the excavation efficiency is higher.
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Fig.1 Schematic diagram of experimental rock arrangement
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Fig.3 Rock particle contact model
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Fig.4 Time variation results of rock fragmentation and

cutting stress
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