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Table 2 Strain rate dependent yield strength for hail ice
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Fig.1 Finite element model of impact of hail ice
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Fig.3 Procedure of simulation for repeated impact of hail ice
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Fig.4 Hail impact deformation process
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Fig.5 Deformation of upper face sheet of sandwich panel during hail impact
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Fig.6 Hail impact load-time curve
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Fig.7 Damage of sandwich panel
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Numerical Study on Single and Repeated Impact of Hail on Composite
Honeycomb Sandwich Panels

Zhang Xiaoyu', Xu Fei', Zhang Yulin', Li Xiaocheng®

1. Northwestern Polytechnical University, Xi'an 710072, China

2. Aviation Key Laboratory of Science and Technology on Structures Impact Dynamics, Aircraft Strength Research
Institute of China, Xi’an 710065, China

Abstract: Composite sandwich structures are susceptible to hail impact damage which is resulted in reduction of load

capacity. At present, most studies on hail impact are related to composite laminates, while few work focuses on hail

impact on the composite sandwich structures, especially repeated impact events. This paper provides numerical

investigation on the low-velocity impact of hail ice on honeycomb sandwich panels with composite face sheets. A

refined three-dimensional finite element model combined with continuum damage mechanics (CDM) is developed with

consideration of intralaminar and interlaminar damage of face sheet, the hexagonal honeycomb cells as well as strain

rate effect and damage of hail ice. Dynamic response and material damage are obtained. The damage evolution and

mechanism of face sheet and honeycomb core are analyzed during impact process. On this basis, the influence of

impact energy, impact angle and impact positions on the damage accumulation for repeated impact are studied. It is

found that the impact energy, impact angle and impact positions can greatly affect impact damage.

Key Words: composite sandwich panel; repeated impact of hail; impact damage; finite element model
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