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Coupled FEM-SPH Simulation for Impact Resistance of Polyurea / CeramiciComposite Plates Against Blunt Projectiles
Xiao Yihua, Wu‘Hecheng
(School of Mechatronics and Vehicle Engineering,~East China Jiaotong University, Nanchang 330013, China)

Abstract : The impact resistance of polyurea / ceramic composite plates under high velocity impact of a blunt projectile was
numerically studied with FEM—-SPH coupled method. Different configurations and bonding conditions of polyurea layer and ceramic
layer were considered. The residual velocity-of the projectile was obtained for composite plates of different structures, and deforma-
tions of the projectile and target.plate were analyzed. The results show that under the condition of the same areal density, the com-
posite plate consisting of a ceramic layer and-a-backing polyurea layer (configuration C2) has the best impact resistance, the sand-
wich composite plate placing a ceramic layer between backing and covering polyurea layers (configuration C3) has the second best
impact resistance, and the composite plate consisting of a ceramic layer and a covering polyurea layer (configuration C1) shows the
worst impact resistance among the three kinds of composite plate. The impact resistance of the first two polyurea / ceramic composite
plates is better than that of the pure ceramic plate with the same areal density. Also, the cohesion of polyurea layer and ceramic layer
results in a better impact resistance for composite plates of configurations C2 and C3, compared with the stacking of them. In addi-
tion, it is found that the impact resistance of C2 and C3 composite plate is enhanced with the increase of polyurea layer’ s thickness
in a certain range.

Keywords : composite plate ; polyurea ; ceramic ; blunt projectile ; impact resistance ; coupled simulation
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