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Abstract:

Shaped charges are explosive devices with a high penetration capability and are used for both civilian and
military purposes. In civilian applications shaped charge devices are used in demolition works, oil drilling
and mining. In the military applications, shaped charges are used against different kinds of armors and
Protective Structures. Analysis of forming and penetration of shaped charge projectiles issue is so complex
that include explosion of charge, propagation of the shock wave in the charge, hitting the shock wave to the
liner, liner deformation, projectile formation and finally striking projectile to target until it stops. According
to the complexity of Behavior of the concrete during the Penetration of the Jet, the material models shoude
be able to model the effect to large deformation, high hydrostatic pressure, high strain rate and failure.
Although there are many references about Numerical simulation of shaped charge Jet in the armor targets,
however it was not found any comprehensive sources about penetration of shaped charge in the reinforced
concrete targets. Experimental results suggest that both kinetic energetic projectile and shaped charge are
capable of destroying concrete targets, but the magnitudes of damage due to them are different. Compared
with a kinetic energy projectile, a shaped charge has more significant effect of penetration into the target,
and causes very large spalling area. In this paper, AUTODYN software was used to numerical simulation of
shaped charge jet formation and target penetration. Different solver and modeling alternatives of
AUTODYN were evaluated for jet formation and penetration problems. Euler solver of the AUTODYN was
used to jet formation simulations and Lagrange solver was used for penetration simulations and both models
were 2D axisymmetric. To simulate the penetration performance of the RPG — 7 charge, both the jet and the
target were modeled by Lagrangian elements. The results of jet formation simulations, performed by the
Euler solver were used to determine the properties of the jet. Penetration simulations were performed for a
fixed 2 CD standoff distance. The jet material distribution obtained by the Euler solution at 2 CD standoff
distance was mapped onto the Lagrange solver. The quality of this Euler-to-Lagrange mapping was limited
to the mesh resolution of the Lagrangian jet part. The first goal of this research is presentation of a reliable
method to numerical simulation of Penetration of shaped charge of RPG — 7 into the concrete targets by use
of available software tools. Therefore, simulation results were compared to the experimental results in three
stages that Include the jet formation, jet Penetration in armor targets and behavior of concrete target against
Penetration. The second goal is determination of the safe thickness of conventional concrete targets against
the Penetration of RPG — 7 weapen and investigation of the behavior of this concrete type of target in terms
of penetration depth, hole diameter and failure of the front and rear surfaces of the target.

Keywords: Shaped charge , Jet formation , penetration, concrete target
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