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Abstract; In order to study the law of rock-breaking by double edge central disc cutter under
different confining pressure, a numerical simulation model was established based on particle
discrete element. The change laws of crack propagation and specific energy were analyzed. The
results show that, as the double edge central disc cutter invades into the rock, the crack
propagation along the vertical direction will be constrained with the increase of confining pressure.
The influence of confining pressure on the crack propagation is different between the two cutter
edge when the cutter spacing is different. There exists three kinds of breaking modes as the
confining pressure and cutter spacing change. The increase of confining pressure will change the
breaking mode when cutter spacing is moderate. There exists an optimal cutter spacing and the
optimal cutter spacing tends to increase with the increase of confining pressure. The experimental
results show that the double edge central disc cutter invaded into rock under different confining
pressure is in good agreement with the simulation results in the effect of crack propagation and the
change of breaking mode.

Key words; double edge central disc cutter; confining pressure; cutter spacing; crack; specific
energy
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Macro mechanical parameters of the rock
specimen
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Fig. 1 Numerical model of breaking rock by disc cutters
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Fig. 2 State diagram of breaking rock under different confining pressure and cutting spacing
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Table 3 Breaking modes with different confining
pressure and cutting spacing
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Fig. 4 Rock chip size under different confining
pressure and cutting spacing
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Fig. 5 Specific energy conditions under different
confining pressure and cutting spacing
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Fig. 9 Rock ridge breaking under different
confining pressure

(a)—1 MPa; (b)—5 MPa; (c)—15 MPa; (d)—20 MPa.
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