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Dynamic finite element simulation of perforating jet penetrating perforating gun and casing

LIU Shuren, FAN Jungiang, LI Lu, YANG Jinsong, LEI Peng, WU Tao
Huabei Well Testing Branch, China National Logging Corporation, Langfang, Hebei 065007, China

Abstract: To analyze the dynamic perforating process in oil and gas wells under the detonation of perforating charges, and to assess the
dynamic response and strength safety of perforating guns and casings, a finite element model was established using the ANSYS/LS-
DYNA software. Based on ALE algorithm, the model simulated the dynamic response process when the high-speed jet penetrating into
the perforating gun and casing at the moment of detonation. The simulation describes key information, including the detonation of the
charges, the solid-to-fluid transformation of the charge liner, and the fluid-structure interaction during the high-speed jet penetrating
into the perforating gun and casing. An analysis was conducted to explore how the jet is formed and the entire penetration process. The
maximum speed variations at the jet tip, both axially and radially, were identified, revealing the system “s energy distribution
characteristics, providing important insights for optimizing energy conversion efficiency. Additionally, the stress distribution along the
axial direction of the perforating gun and casing was measured. The results indicate that at 9 s after detonation of the perforating gun,
the jet tip reached a peak speed of 1 659 m/s radially and 5 846 m/s axially. At 14 ps, the jet completely penetrated the outer wall of
the perforating gun, and at 30 s, it completely penetrated the casing. The maximum energy of the jet reached 25. 2 kJ. A hazardous
zone was identified within 12 mm of the perforation, where the stress can reach up to 1 000 MPa. This study provides theoretical
insights and technical support for optimizing the design of shaped charges and for analyzing the structural strength and safety of the
perforating gun-casing system under detonation loads.

Keywords: perforation; jet energy; casing penetration; finite element analysis; fluid-structure interaction; perforating charge;

dynamic simulation; stress
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