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Abstract

In this study, the optimized design of bi-directional polyenergy charge structure parameters was
carried out for directional rock breaking polyenergy charge by calculating the trend of effective
charge rate under the change of cone top angle and cone top distance with fixed charge radius. And
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through the ALE algorithm to study the PVC polyenergy charge column with different coupling fill-
ing, analyze the crack formation law and the effective peak stress on the hole wall in the polyenergy
and non-polyenergy directions, and get the conclusion: under the action of water coupling medium,
the effective peak stress on the gun hole wall in the non-polyenergy direction is smaller, which plays
a better effect of directional fracture control.
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Figure 1. Diagram of calculation parameters of effective charge
1. BYERBHESHILAREE

Figure 2. Diagram of layer by layer shedding of shaped charge
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Table 1. Charge utilization ratio
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S c/cm
/% 0.75 0.8 0.9
al® \\\
30 45.93 45,57 44.19
40 48.74 48.08 46.68
45 54.55 49.68 48.11
50 52.35 51.34 49.8
55 50.41 53.66 49.17
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Figure 3. Schematic diagram of shaped charge structure
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Figure 4. Geometric parameters of complete charge
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Table 2. Rock material parameters

=2 AAMREY

25 (kg-m3) G (GPa) A B C N Pcrush (MPa)
2600 16 0.79 1.6 0.007 0.61 16
€Verush Piock (MPa) €Vlock Tc (MPa) fc (MPa) D1 D2
0.001 800 0.10 4 40 0.04 1.0
K1 (GPa) K2 (GPa) Ks (GPa) rate0 EFmin Smax
85 -171 208 1.0 0.01 7.0

Table 3. Explosive material parameters
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% (g/emd) % (cm/ps) Pcy (10 Pa) A B R1 R2 1)
1.15 0.65 0.097 2.14 0.00182 4.2 0.9 0.15
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Figure 5. The imperfectly formed jet acts on the pore wall
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Figure 6. Pressure cloud image under water-coupled shaped charge
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Figure 7. Pressure cloud image under air coupled shaped charge
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Figure 8. Effective stress curves in different directions
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