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Non-linear Numerical Simulation of Bird Impact on Aircraft Windshield

Zhu Shuhua's Wang Yuequan', Guo Liang', Zhang Lisheng®, Tong Mingbo'
(1. College of Aerospace Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing. 210016, China;
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Abstract: A finite element model (FEM) of bird impact on the windshield is established via the nonlinear
finite element method, combined with the user-defined materials subroutine (VUMAT ) of the
ABAQUS/Explicit software. The dynamic response of bird strike on aircraft windshield is analyzed in
two different configurations, with and without the surrounding structure frame, skin and rubber layer.
By comparing the simulation results and the full-scale experiment data, the results of FEM with the sur-
rounding structure have a better agreement with the experiments in the instantaneous deformation of
bird and windshield, the damage modes of the windshield, the displacement curves and the strain curves
of the measured points on the windshield. In addition, the sensitivities of the design parameters of air-
craft windshield, including skin thickness, skin elastic modulus, rubber thickness, and rubber elastic
modulus are discussed on the windshield capability against bird-strike comprehensively.
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