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Abstract: Under the action of high temperature plasma arc, high voltage electric pulse will produce thermal stress
which can exceed the strength limit of rock, and break rocks, in particular hard rocks with obvious performance. This
paper introduces the rock breaking mechanism of electric pulse. Based on the experimental data of Selfrag high-voltage
electric pulse rock breaking, a simulation model of the needle electrode structure is established by using COMSOL
Multiphysics simulation software. The influence of voltage, mineral composition and porosity on the distribution of
electric field intensity in rock is studied. The results show that the distribution of electric field intensity is different with
different applied voltage; the electric field distorts at the boundary of different mineral components, and the greater the

change of relative permittivity of different mineral components, the more obvious the distortion is. Rock breaking with
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high voltage pulse occurs preferentially at the interface of different mineral components, and rock can be decomposed

into various minerals depending on its composition. The presence of pores in the rock distorts the electric field around

it; and the larger the porosity is, the easier electric breakdown the rock is.The research conclusion can provide reference

for the selection of rock breaking parameters of drilling by high voltage electric pulse.

Key words: rock breaking by high voltage electric pulse; drilling by high voltage electric pulse; Selfrag test; COMSOL

simulation; electric field distortion
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Fig.1 Rock breaking mechanism of high voltage electric pulse
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Fig.2 High voltage working electrode
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Fig.3 Granite samples
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Fig.4 Coarse grains of broken granite

B5 WEHARTE
Fig.5 Broken fine slag
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Fig.6 Simulation geometrical model
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Fig.8 Distribution of electric field density in granite at different voltages
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Fig.9 Effect of different mineral composition on electric field intensity distribution
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Fig.10 Distribution of electric field intensity

in rock under the influence of a single pore
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Fig.11 Influence of the number of pores

on the electric field strength in rock
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