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Simulation study on high voltage discharge rock breaking
based on COMSOL
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Abstract: As a new non-mechanical rock breaking technology, high voltage pulse discharge rock crushing technology
has a broad application prospect in hard rock drilling. In this paper, based on the analysis of the mechanism of rock
crushing by high voltage pulse discharge, the COMSOL Multiphusics software is used to establish the electric-thermo—
mechanical multi-physical field coupling model, and to carry out the simulation research on the breaking law of granite
and sandstone under the action of voltage, electrode spacing, electrolyte and other conditions. The results show that
the broken area of rock increases linearly with the increase of voltage. The increase in electrode spacing results in the
decrease in the rock fragmentation area. The conductivity of liquid medium has little effect on discharge results. The
broken area of rock can be increased effectively by using multi-electrode pair discharge. The results can provide
reference for high voltage discharge rock crushing technology

Key words: high voltage discharge; rock breaking; hard rock drilling; rotaty drilling; plasma channel; mechanism of rock
fragmentation; COMSOL
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Table 1 Material parameters of the electrode
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Fig.4 Broken area distribution of granite at different initial voltage
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Fig.5 Broken area distribution of sandstone at different initial voltage
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Fig.10 Broken area distribution of granite at different electrode spacing

(a) 3cm

(b) 4cm

(c)5cm

E 11 [E B4R IE EE TR A B X 9 0

Fig.11 Broken area distribution of sandstone at different electrode spacing
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