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Influence of the slotted spacing on air-gap gathering energy effect of the
circumferential slit tube
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Abstract: In order to study the influence of slotted spacing on air-gap gathering energy effect of the
circumferential slit tube, five types of energy-accumulating blasting models with different slit spacing
were established using the ANSYS/LS-DYNA, and the simulation results are verified by steel plate
experiment. The results show that the slit spacing is one of the main parameters affecting the formation
and effect of air gap shaped charge jet in circumferential slit tube. If the circumferential slit spacing is
small, the dense initial cracks will be induced. Which will consume the energy of the gas jet on the
rock. If the circumferential slit spacing is large, the wider of slits at the circumferential slits will
increase, resulting in non-concentration of energy. When the circumferential slit spacing is 4 cm, Both
the numerical simulation results and the steel plate test results show that the average notch depth of this
condition is the largest, the blasting effect is satisfactory.
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Fig. 1 Structure diagram of the circumferential slit pipe
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Fig.2 Shock wave waveform modulation induced by the

circumferential slit tube
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Fig. 3 Blasting numerical model of with 4 cm

circumferential slit spacing

Ao PR T Vo A SR S 0 R R R L
B, MIEZRIIE NBE ;A B R, R, .0 ¥ N IR IE
FAAKESH LR 1,
R SULIEBMH B IR S F R AHK

Table 1 Emulsion explosive materials and state equation

parameters
BN | R | IR/ B/ Ey/
A/ GPa R, R, w
(grem™) | (m+s™")| GPa GPa GPa

1.14 3200 |2.918246.100/10.460(7.177|2.401{0.069 | 4.190
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Table 2 Material parameters of circumferential slotted pipe

WL (geem™) | FRPERE/ GPa | JH IR/ MPa EL /N4

1.40 3.0 60 0.36
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Table 3 Rock mechanical parameters

pl (g-cm’}) i o/MPa | o/MPa | E/ GPa | K./ (MPa-m'?)

2.8 0.27 102 10.5 55.0 1.19
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Fig. 4 Force state of blasted rock mass with 2 cm

circumferential slit spacing
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Fig. 5 Force state of blasted rock mass with 3 cm

circumferential slit spacing
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Fig. 6 Force state of blasted rock mass with 4 cm

circumferential slit spacing
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Fig. 7 Force state of blasted rock mass with 5 cm
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Fig. 8 Force state of blasted rock mass with 6 cm

circumferential slit spacing
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Fig. 9 The stress-time curve of rock at the first slit of circumferential slit pipe
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Table 4 Scoring distribution of steel plate of circumferential

slotted pipe
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