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Fracture behavior of red sandstone under copper wire electric explosion
WANG Zhaohan,ZHANG Chenhui, YU Hang, KUANG Chunlin,ZHANG Fengpeng,PENG Jianyu

(Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines, Northeastern University,
Shenyang 110819, China)

Abstract; Wire electric explosion for breaking rock is a kind of environmental and promising technology. To
understand the fracture behavior of rocks under wire electric explosion, this study carried out model experiments of
copper wire electric explosion for breaking red sandstone by using a high voltage pulse discharges apparatus. The
process of crack initiation and propagation on the surface of the specimen was observed by using an ultra-high speed
camera. The effects of discharge voltage and explosion source location on the rock fracturing were analyzed. This
experimental study is innovative. The experimental results show that the fracture behavior was related to the
discharge voltage. Under the discharging voltage of 30 kV, the electric explosion of metal wire did not effectively
break the red sandstone. However, under the discharging voltage of 40 kV, there are several macroscopic cracks in
the red sandstone,and the specimen was broken into fragments. In addition, as the distance between the explosion
source and the surface of the specimen decreases, the cracks on the surface become more developed and the fracture
degree of red sandstone becomes more serious.
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Table 1 Basic mechanical parameters of red sandstone

/(g em™) W/ (m- s YU 5 S/ MPa PUHL58 JE / MPa FEPERE/GPa A
2.11 2 541 92. 69 6.11 20.52 0. 28
x2 THAR
Table 2 Experimental scheme
KA G5 R HL R/ RV PR 5 3R T8 B Y/ mm

S1 30 100

S2 35 100

S3 40 100

S4 40 30

S5 40 40
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Fig. 1 Diagram of specimen
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Fig. 2 Experimental platform of electric explosion
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Fig. 3 Ultra-high speed camera
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Fig. 4 Fracture results of red sandstone under

different discharge voltages
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Fig. 5 Fracture process of specimen S4 observed by an ultra-high speed camera
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Fig. 6 Fracture process of block S5 observed by ultra-high speed camera
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Fig. 7 Fracture results at different explosion source locations
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