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Fig.1  Sketch of the damaged shaped charge warhead and
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Fig.2 Model for simulation and gauge points location
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Table 1 Material models and state equations

material equation  strength failure model erosion
of state  model

PBX-9501 JWL - - -

Cu-OFHC Linear
Al 2024 Shock
Steel 4340 Linear

Johnson Cook - -
Johnson Cook  Principal Stress' Geometric Strain

Johnson Cook  Johnson Cook Geometric Strain
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Fig.4 Radial drift X-velocities of jet for different hole location
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Fig.5 Maximum lateral velocity vs the hole location x
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Fig.8 Radial drift velocities of jet for different hole depth
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Jet Formation Behavior of Damaged Shaped Charge Warhead

WANG Yong-zhi, YU Qing-bo, ZHENG Yuan-feng, WANG Hai-fu
( State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Numerical simulations for the jet formation behavior and its terminal effect of damaged shaped charge warhead were car-
ried out using the AUTODYN-3D to investigate the influence of hole location, hole depth and hole diameter on jet lateral velocity
and its penetration ability. Results show that any hole in the shaped charge can increase the radial velocity obviously and cause de-
viation of jet from the axis,which even results in jet break up into small fragments and reduced the penetration ability of jet severe-
ly. Compared to the intact shaped charge, the penetration power for damaged shaped charge with hole diameter d=0.278 times
charge diameter is reduced 24% on equal conditions. It is a fact that hole location and hole diameter are the main influence factors
of radial velocity for jet. With distance between the hole and the top of liner decreasing, the radial velocity of jet increases signifi-
cantly and the penetration depth of the target plate decreases. The radial velocity of jet is 19.0 m - s™' for the hole location x=0
times of charge diameter. The radial velocity of the jet increases with the hole-diameter increasing and it can reach up to
41.1 m - s~ for the hole diameter d=0.278 times of charge diameter.
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