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Numerical simulation and experimental study on the effect of

uncoupling coefficient on CO, phase change cracking
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Abstract: In order to improve the antireflection effect of liquid CO, phase change cracking and explore the influence of pore
size on the cracking effect, the CO; cracking effect under the "uncoupled charge" structure is numerically simulated by LS-
DYNA software, and the damage distribution cloud map, hole wall pressure time history curve and peak velocity
distribution diagram under different radial uncoupling coefficients are obtained respectively. The damage distribution is
described by “logistic”function; The results show that with the increase of decoupling coefficient, the range of crushing zone
first decreases rapidly and then decreases slowly, and the fracture zone first increases and then decreases. When K=1. 46,
the range of failure zone reaches the maximum, which is the optimal decoupling coefficient; When K =1. 60, the transition

characteristics between crushing zone and fracture zone become no longer obvious, and the failure zone is mainly composed
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of uniform fracture zone; The uncoupled crack structure can change the loading mode of stress wave of explosive gas, reduce

the peak value of stress wave and prolong the action time of stress wave. Uncoupled cracking can effectively reduce the

damage effect of seismic wave. Compared with K=1. 07, the vibration intensity of cracked structure K =1. 60 is reduced by

2. 48 times. The field test shows that the fracture structure with K= 1. 46 produces a smaller crushing area, the fracture

expansion area is larger than that with K=1. 07, and the crack development is longer. The gas volume fraction and pure gas

flow are increased by 4. 28 times and 4. 89 times compared with that before fracture, which is better than that with K=

1. 07. The results of this study can provide theoretical support for the effect of CO, phase change cracking.
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Fig. 1 Pressure change process in CO: phase change
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Fig. 3 Numerical simulation model of blasting cracking
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Table 1  Model specifications and parameters
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Fig. 4 State equation curve of HJC model
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Table 2 Coal and rock HJC model parameters
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Table 3 Air material parameters

/(g+m™3)
1.29X10° o 0 0

C G G C C G G E./GPa ”

0 0.40.4 0 2.5X107* 1.4

http://gcbp. cbpt. cnki. net

MW SR I, B KA » MAT _
HIGH_EXPLOSIVE_BURN #17%1 , ¥ {i s o %
HIWLIRAS SRR B IG5 CO, K rs

Deccember 2023 | Engineering Blasting| Vol. 29, No. 6



114 TR

ENGINEERING BLASTING

29 %

Wi 1 AR DRy R FA T

Y e RV 4B(1——2

—R,V
R,V RV T

P=A0—

CUE m
V

L. PO ERAE W) R J1 . MPa; VR A R AR

m’; E,, ¥R N AR kg/m® ;A \B.R1\R,.w A5

MOEHE DG 80, SCERL15 1R AT Matlab X} CO,

FOMR B R S TWL RS ik fr

A AT TWL SEGHE T RO, S5 4 Fis .
F4 CO, MEBBBRAFESHIGE

D
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phase change cracker
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Fig. 5 Damage distribution of coal and rock mass
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