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Numerical Simulation on High-Speed Fragment Impact Against an Aircraft Fuel Tank

Bai Qiangben, Li Xiangdong, Jia Fei, Yang Yadong
(School of Mechanical Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to evaluate the damage of fuel tanks for aircrafts by hydrodynamic ram (HRAM) event, the damage
of characteristics of a water-filled tank facing a fragment impacting are calculated by numerical simulation method of given
velocity fragment and the Arbitrary Lagrangian-Eulerian (ALE) technique, the results of tank wall damage are compared
with different velocities of fragments and different water filling ratios. The research results show: the damage impacting a
full-filed tank is more serious than impacting an empty one, the entry and exit walls relative to the impacted shell have the
most serious damage. With the fragment velocity increasing, the deformations on the entry and exit wall are also increasing.
The deformation of part-filled tank wall is much smaller than full-filled tank wall. The deformation on 75% filled tank and

85% filled tank is relatively close.

Keywords: high-speed fragment; water-filled tank; hydrodynamic ram; numerical simulation
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