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Studying the performance of multi-layered ceramic-epoxy armor under
high velocity impact with finite element method
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the behavior of multi-layered Alumina ceramic armor against high velocity
Received 02 March 2014 projectile has been considered and conoid failure of multi-layered ceramic-epoxy armor has been
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Available Online 22 November 2014 simulated by means of Johnson & Holmquist constitutive relation in LS-Dyna software.

As a result, the conoid failure of top layer ceramic causes the impact pressure to decrease in back

layer, and consequently the epoxy interface transfers the pressure distribution between ceramic
layers, causing growth and propagation of conoid failure thus distributing the pressure in a larger
area, finally resisting against projectile penetration in the armor. Simulation results illustrate that
by choosing the proper minimum and maximum thickness of ceramic layers and proper layering
of them with thin layers on top backed by thick ceramic layers, higher ballistic performance will
be available in designed armors and generally an armor with layered configuration will have
higher ballistic resistance than monolithic ceramic tile with/without backing. According to the
results, bi-layer ceramic armor with 25% lesser thickness with no backing in comparison with
monolithic ceramic layer with backing causes 14% more erosion and 18% less penetration of
projectile.
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