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Reserch on Ballistic Damage Prediction of Helicopter Tail Rotor Drive Shaft

Based on Finite Element Simulation and Neural Networks
YE Fei' ,LIN Yaojie’, YIN Ling', CAI Yifei*, WANG Dan’

(1. Army Equipment Department,PLA ,Zhuzhou 412002, China; 2. National Key Laboratory of Science and
Technology on Helicopter Transmission, Nanjing University of Aeronautics and Astronautics,Nanjing 210016, China)
Abstract: To meet the anti—ballistic design requirement of helicopter tail rotor drive shaft, a ballistic damage prediction study
based on finite element simulation and neural networks is carried out. Based on the simulation software and Johnson —Cook
constitutive model, a finite element model for ballistic damage prediction is constructed, and its reliability is validated by a
ballistic impact experiment. With the ballistic damage sample data of tail rotor drive shift abtained from the finite element
simulation, a surrogate model is constructed based on GA —BP neural networks, which realizes the precise prediction on the
ballistic damage value under combined operating conditions of any impact offset, incident angle and velocity. With reliance on the
ballistic damage prediction data,the coupled influence law of the impact offset , incident angle and velocity on the ballistic damage

of helicopter tail rotor drive shaft is analyzed.
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