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Numerical Simulation of Damage and Energy Absorption Characteristics for Honeycomb Aluminum with
Single Cover Plate during Hypervelocity Impact
GUO Kai, CHEN Chuang, CHANG Meng-zhou
Key Laboratory of Transient Physical Mechanics and Energy Conversion Materials of Liaoning Province, Shenyang Ligong

University, Shenyang, 110159

Abstract: In order to investigate characteristics of damage and absorption energy for honeycomb aluminum with single
cover plate structure during hypervelocity impact, the smooth particle hydrodynamic (SPH) method, Johnson-Cook constitutive
model and Tillotson state equation were adopted, and three-dimension model was established by APDL procedure implanted
ANSYS software using UIDL computer language. Simulations of aluminum projectile impacting honeycomb aluminum with
single cover plate were performed at the same cover plate thickness, the characteristics of damage and energy absorption under
different impact velocity, different incidence angles of projectile and honeycomb aluminum thicknesses were studied. Simulation
results show that energy absorption effect is better with honeycomb core thickness increasing. However, impact angle has little
influence on energy absorption effect of honeycomb, failure mode has some influence on energy absorption characteristics.
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Fig.1 Diagram of honeycomb aluminum structure model
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Fig.2 Perforation pattern of different impact velocity after
impact Sps
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Tab.2 Minimum diameter of perforation under different

impact velocity
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Fig.3 Perforation pattern of different impact angle

after impact Sps
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Fig.4 Failure mode of honeycomb aluminum structure with
different thickness at Sps
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Fig.5 Energy absorption curve of honeycomb aluminum
structure
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Fig.6 Residual velocity curve of projectile
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