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Response of Reinforced Metallic Plates with Polyurea Coating Subjected to High-
Velocity Projectile Impact by Finite Element Method and Presenting a Model
Based on Evolutionary Regression
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Abstract

In this study, numerical investigation and non-dimensional modeling of the dynamic response of steel and
aluminum alloy plates reinforced with polymeric layers impacted by rigid projectiles with different
geometries were investigated. In the numerical modeling section, the ABAQUS finite element software and
PolyUMod were used to simulate the process. The Johnson-Cook plasticity and fracture models were used
to define the metallic material as well as the Mooney—Rivlin model for the polymeric material. To validate
the numerical model, a comparison was made between the results of numerical simulations and the
experimental ones available in the open literature. The results showed good accuracy of the numerical
model in predicting the plastic behavior of the structure as well as the residual velocity of the projectile. A
rigorous parametric study was performed using the validated numerical model on the behavior of metal-
polymer structures impacted by projectiles with different geometries and moreover, the results were used
to provide a mathematical model to estimate the residual velocity of the projectile. For mathematical
modeling, new dimensionless numbers were introduced for the penetration process of a rigid projectile to
metal-polymer targets using the non-dimensional dynamic equilibrium equations for plates.

Keywords: Polyurea; Metal-Polymer Structure; Numerical Simulation; Mathematical Modelling; Penetration.
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