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Fig. 2 Schematic two dimensional shaped charge
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Fig.3 Numerical fracture is avoided by using adaptive
material point method, top: MPM, bottom: AMPM
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Fig.4 Temperature distribution in jet and slug

B 5 BRI B o BE 4 AR

Fig. 5 Velocity distribution in jet and slug
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Fig. 6 Velocity distribution in jet (zoom in)
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ADAPTIVE MATERIAL POINT ! THOD FOR SHAPED
CHARGE JET FOR ATION

Shang Ma Xiong ng
( School of Aerospace, Tsinghua Unive '»Beijing, 100084)

Abstract Shaped charges have many useful applications in defense industry and in oil industry for
penetrating hard targets such as armor,tanks, rocks or concrete walls. Meshfree particle methods, such as
SPH and MPM, are more suitable than traditional mesh-based methods in simulating shaped charge prob-
lems. In this paper, an adaptive splitting scheme was introduced to eliminate the numerical fracture in
MPM. A particle will be split into two new particles if the accumulated strain exceeds the critical value in
certain direction. Compared with MPM, the extreme large stretch deformation in jet formation can be better
simulated by using AMPM. A three dimensional MPM code, MPM3DPP,is developed by using C+ -+ pro-
gramming language. The Johnson-Cook material model is implemented which takes strain rate and thermal
effect into consideration, The Mie-Gruneisen equation of state is used to update metal pressure,and Jones-
Wilkins-Lee (JWL) equation of state is used to model the expansion of high explosive products. Artificial
bulk viscosity is added to the pressure term to simulate shock wave. Two numerical examples including ex-
plosive driven flyer and shaped charge jet formation are illustrated. The results fit well with empirical for-
mula,

Key words shaped charge, material point method,adaptive, large deformation, numerical simulation
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