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Intrusive Characters of Damage Rock by Shock Disturbance
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Abstract; In order to improve the drilling efficiency and reduce tools wear, a new rock
fragmentation method of shock disturbance was put forward. Based on the theory of Walsh, a
crack model of the damage rock around the induced hole was established, the intrusive coefficient
equations and intrusive resistance equations of the cone bit were deduced. The influences of crack
density, the disturbance frequency on the elastic modulus, the rock crushing volume and the
intrusive resistance were analyzed. Experimental results showed that the effective elastic modulus
of rock decreases with the increase of crack density. Under the certain intrusion load, the depth of
the penetration and the rock crushing volume increase continually with the increase of the
disturbance frequency. The intrusive resistance of the cone bit decrease gradually with the increase

of the disturbance frequency.
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Fig. 1 Principle of drilling by shock induced
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Fig. 2 Loads distribution of drilling by shock induced
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Fig. 3 Force analysis of rock around induced hole
during tooth intrusion
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Fig. 4 Simulation model

Fig. 5 Simulation of intrusive rock of cone bit under different disturbance frequency
(a)—f=0Hz; (b)—f=10Hz; (c)—f=20 Hz.
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Fig. 6 Effect of normalized stress on normalized effective Young’s modulus and normalized stress
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Fig. 9 Experimental results of intrusive rock of cone bit under different disturbance frequency
(a)—f=0Hz; (b)—f=10Hz; (c)—f=20 Hz.
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Fig. 10 Comparison of simulation and experimental results of intrusive resistance under different disturbance frequency
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