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Numerical Simulation on Edge Design of Ceramic/Metallic Armor Plate
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Abstract

In the paper, the study of the impact and penetration mechanism of projectiles into the ceramic
tile/metallic plate is presented. The simulation of failure mechanism was conducted with the smooth
particle hydrodynamic (SPH) scheme. The finite element analysis code ANSYS-AUTODYN is used for
study the influence of edge design on the failure of armor. It was found that the armor material selection
and plate layer configuration played an important role on the ballistic defeat mechanism. Ceramic plate
was placed in strike-face position due to high compressive strength and fracture toughness properties
having a capability on ballistic deterioration. The metallic plate was placed as a second layer to prevent

penetration of the projectile.
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The area of the baseline specimen is 100 cmz. The simulation feature was focused on the butt joint

of ceramic tiles and edge enforcement of the armor plate. The edges of ceramic plates were protected by

the metallic sheet in order to maintain the ceramic debris broken from the armor. The edge protection can

improve ballistic performance, as well as lower the plate indentation. It was revealed that the joint

configuration played a role on plate indentation. It can be concluded that edge encasement has a role on

the indentation for small size armor plate.

Keywords: Armor plate, Smooth particle hydrodynamic scheme, Ceramic/metallic armor
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