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Numerical experiment of acoustic emission of rock fragmentation
under single or dual drill bits and different loading rates
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Abstract: Using the rock failure process analysis software — RFPA®”, we selected brittle granite as the
object and carried out numerical crushing experiment under different loading rates, got the RFPA*” stress
diagram and the acoustic emission diagram corresponding to the same loading. The results show that,
compared to a single drill bit, the rock will form stress superposition inside when it is under dual drill bits,
and the crack under the superposition of stress will impact on adjacent cracks, the crack tip can produce
stress concentration, the crushing rock will release more energy and the counts of acoustic emission; with the
increasing of loading rate, the total energy of acoustic emission and the vertical load released by the crushing
rock will increase.
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Fig.1 The loading model
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Tab.1 The parameters of the drill bits and granite model material
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Tab.2 The control parameters of the strength criterion
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Fig. 2 The numerical simulation results of the
granite crushing under single bit (0.007 mm/step)
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Fig.3 The numerical simulation results of the granite
crushing under dual drill bits (0.007 mm/step)
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Tab.3 The results of granite crushing numerical experiment under different rates of single and dual drill bits

Tk / Rk T 3
(mm -2 7") NG AE BERUERERL /) S ONCALE- WA AE BRUERER /]
0.003 407 0.003 58 821.10 0.020 21
0.004 492.1 0.012 03 844.72 0.021 13
0.005 509.34 0.020 90 849.39 0.021 62
0.006 523.45 0.021 44 879.28 0.029 44
0.007 530.32 0.0245 3 932.56 0.034 26
0.008 555.13 0.023 84 972.08 0.035 52
0.009 560.02 0.02578 978.44 0.041 36
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