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Numerical Simulation of High Velocity Projectile Penetration
into Multi-Layer Metal Targets

H. Sharifi Soreki, H. Mohammadi Shirkolay, A. Mehdipur Omrani’

Abstract

The creation of protective structures and retrofitting are the important principles of passive defense.
Also, they are in line with twenty-first section of national building regulations. Due to the increase
in the unnatural incidents such as military and terrorist attacks around the world, implementation of
special engineering projects including protective structures and shields against projectiles impact
and penetration can improve the structure resistance. In this paper, by finite element software (LS-
DYNA(, the Ogive projectile penetration is simulated in eight speeds (500 to 1400 m/s) and
one/two/three layers metal targets to determine ballistic resistance and projectile residual velocity.
Overall, 368 procedures are simulated. The projectile is assumed to be solid and targets material
behavior is based on Johnson-cook material model. The overall thickness of targets is 15mm and
multilayer targets are connected together. On the following, simulation results are compared with
Chen-Li analytical results. The simulation results show that in some supposed velocities, using
three-layer targets instead of single layer ones can increase penetration resistance with equivalent
thickness. By comparing the results, there is appropriate compatibility between this simulation
outcomes and analytical results.

Key Words: Multilayered Targets, LS DYNA, Analytical Model, Johnson-Cook , Numerical
Simulations
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