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Numerical Simulation of Bullet Penetration into Composite Armor
Based on FEM-SPH Coupling Algorithm

Li Fugiang', Shi Yanfei®, Huang Jingru', Liu Runhua', Zhao Liang?
(1. College of Coast Guard Academy, Naval Aviation University, Yantai 264001, China;
2. No. 92154 Unit of PLA, Yantai 264000, China)

Abstract: In order to study the damage effect of 7.62 mm armor-piercing bullet on ceramic/aramid/ultra-high
molecular weight polyethylene (PE-UHMW) composite armor, the penetration of the bullet into composite armor was
simulated. By analyzing the formation, crack propagation and splashing process of the ceramic cone in the damage effect,
the damage mode of the projectile body to the aramid fiber and PE-UHMW was analyzed, and the influence of different
projectile velocities on the damage effectiveness of the composite armor was studied. The results show that the FEM-SPH
coupling algorithm can well simulate the process of projectile penetrating ceramic/aramid/PE-UHMW composite armor.
When the projectile velocity is less than the ballistic limit, the energy absorption and the maximum deformation of the back
plate of the composite armor increase with the increase of the projectile velocity. When the projectile velocity is greater
than the ballistic limit, the rate of energy absorption of the composite armor begins to decrease.

Keywords: ceramic/aramid/ultra-high molecular weight polyethylene; composite armor; FEM-SPH coupling algorithm;

ceramic cone; damage effectiveness
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