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Development of Beetle—shaped Micro—flapping—wing Aircraft
MAO Zhiyuan,SHEN Huan,ZHI Yi, JI Aihong

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract ; Flapping — wing micro air vehicle imitating the flight mode of insects, characterized with high concealment and
hovering, can work in narrow places and outdoor complex environment with a wide range of applications. A flapping wing aircraft
imitating unicorn beetle with a total weight of 28 g, a wingspan of 12 ¢cm and flapping amplitude of 188° is designed. The flapping
mechanism adopts the combination of crank rocker and pulley to achieve large flapping amplitude, and the wing applies negative
torsion flexible airfoil to improve the aerodynamic efficiency of the wing. The specific wing parameters and motion parameters are
determined by fluid simulation, and the relevant lift curves are obtained. A direction control mechanism based on wing root
change is designed, and an experimental platform is built to verify the vertical take —off capability of the aircraft and the
feasibility of attitude control of pitch roll. Test flights show that the designed aircraft has good bionic performance, a conducive
reference for bionic flapping wing aircraft designing.

Keywords : insect-like flapping—wing micro air vehicle ;structural design ;three—dimensional modeling; test flight
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