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ABSTRACT: Low jet velocity and poor penetration performance due to limited charge size and
insufficient explosion height are common problems associated with oil perforating charges. To ad-
dress these issues, a new charge structure based on reverse annular initiation with a large cone

angle was proposed. Using an LS-DYNA three-dimensional simulation model, the influence of
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detonation wave propagation path control and the cone angle parameters of the liner on jet quality
was systematically studied. In the simulation, eight evenly distributed initiation points were set on
the large end face of the charge to achieve reverse annular detonation wave propagation. Addition—
ally, a charge model with a continuously adjustable cone angle, ranging from 80°to 110°, was es—
tablished to investigate jet forming quality, perforation diameters, and penetration depths at vari-
ous cone angles. The results show that the propagation direction of the detonation wave is re—
versed by the annular initiation method, causing it to propagate approximately in a flat plane. A
high—speed jet is formed, improving the energy utilization rate of the explosives. When the cone
angle of the liner is increased to 90°, the velocity of the jet head can reach 6603 m/s, approxi-
mately 91.6% higher than that of the traditional apical center initiation method. Furthermore, the
penetration depth is approximately 19 times the diameter of the liner. These findings demonstrate
that the synergistic effect of reverse annular initiation and a large cone angle design can effectively
balance jet velocity and stability, providing a theoretical basis and technical reference for the min-
iaturization of high—density perforation completion tools.
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Fig. 1 Process of jet formation with different

detonation methods
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Fig. 2 Three-dimensional model of oil perforating charge

and target plate
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