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Abstract; This study explored the influence of high-pressure gas blasting on coal’s crack propagation and vibra-
tion characteristics. Using independently developed high-pressure air blasting devices, the high-pressure air blasting

experiments were carried out on the simulated coal specimens. The surface crack propagation speed and particle vi-
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bration of the specimen were measured using a blasting speed acquisition instrument and a blasting vibration acquisi-
tion instrument, respectively. Furthermore, the crack propagation and fracture induced by high-pressure air blasting
and the variation characteristics of particle vibration energy were analyzed. Scanning electron microscopy ( SEM) was
used to examine the evolution of pore cracks in specimens before and after blasting. The experimental results indicate
that the surface cracks on the specimen are induced to develop and propagate along the direction of confining pres-
sure loading at a design pressure of 15 MPa, and the crack development and propagation speed is
Ulicdirectional wnequal pressure > Vno confning pressure > VBidivectional equal pressure - B€S1des , The crack development and propagation speed
vary under different confining pressure conditions, exhibiting two stages :rapid development and steady-state develop-
ment as the distance from the crack initiation hole increases. The induced particle vibration signal is distributed in
the range of 0 ~250 Hz,with the energy in the main frequency band of the vibration signal significantly different from
that in other sub-bands and the vibration main frequency band significantly differing from other sub-bands. The pri-
mary vibration signal is concentrated in the low-frequency band of O ~31.25 Hz. These findings provide a theoretical

basis and guidance for optimizing the distribution of fractures induced by high-pressure gas blasting and improving

the effectiveness of gas extraction.
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Table 1 Basic mechanical parameters of coal samples
PUERSRE/  HrhisRpEE/ W/ ek PR R FIRA He
MPa MPa (g-em™) (m-s™") GPa 8
12 ~18 0.8~2.0 1.4~1.6 1800 ~ 2000 2.3~3.2  0.2~0.3
F2 EMEERSLERURER (kg/m’)
Table 2 Simulated coal mix proportions and test results(kg/m’)
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Fig. 1 High-pressure air blasting test device
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Table 3 Test results of surface crack propagation velocity of coal under different conditions

aani i I R a] B/ T[] TV <34 5 Y v

[l [/ MPa I i K

MPa mm s (m-s™")
1 104. 12 480.24
2 211.58 236.32
o, =0, =0 MPa 3 392.81 127.29
4 524.89 95.26
5 590.53 84.67
1 89.50 558. 66
o =4 MPa 2 130. 59 382.88
o, =2 MPa 15 50 3 220.07 227.20
4 343.10 145.73
5 481.51 103. 84
1 114.45 436. 87
2 154.75 163. 65
o, =0, =4 MPa 3 479.25 104.33
4 701. 61 71.26
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Fig. 6 Surface crack growth patterns of specimens under different confining pressure
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Fig. 7 Microscopic structure of internal hole crack development in specimens before and after high-pressure air blasting
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Table 4 Proportion of vibration energy of each subband
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Fig. 9 Sub-band vibration energy variation curve
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