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Experimental Research on Rock Breakdown Under Short High-voltage Pulse
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Abstract: In order to develop an efficient plasma drill, we experimentally researched rock breakdown under short
high-voltage pulses in deionized water. Rocks were placed between a needle high-voltage electrode and a plate
grounded electrode. The relationship between breakdown probability and electrical strength was evaluated by
applying various voltage levels to the rocks. The results show that the electrical breakdown strength of yellow
sandstone with 7% porosity is 70 kV/cm, and for white marble with 0. 8% porosity it is 160 kV/cm. The porosity
has a great influence on the breakdown strength. Moreover, experimental results show that the breakdown strength
drops with increasing thickness of the rock.
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Fig. 6 Breakdown possibility of black marble under
different electrical strength
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