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Improvement of flapping mechanism and measurement of aerodynamic

force/moment of bionic dragonfly prototype

ZHANG Rui', HU Wei?, ZHENG Xing', XU Lichao', WANG Chao’
(1. School of Traffic Engineering, Huaiyin Institute of Technology, Huaian Jiangsu 223003, China;

2. School of Mechanical Engineering,
Huaiyin Institute of Technology, Huaian Jiangsu 223003, China;
3. School of Mechanical Engineering,

Dongguan University of Technology, Dongguan Guangdong 523808, China)

Abstract: For further improving the maneuverability of the flapping-wing micro air vehicle, the
movable hinge crank slider flapping mechanism proposed earlier was improved and miniaturized. The
kinematics of the flapping mechanism indicated that as the hinges moved, the difference of the bilateral
flapping amplitudes increased from 21.3° to 51.2° and the bilateral mean flapping amplitudes decreased to
0°. And a modularized and carbon fiber plate bionic dragonfly prototype was designed. The measurement
and flight test of the prototype showed that the lift and thrust of the prototype changed obviously by
adjusting the flapping frequency, realizing rapid acceleration and climbing maneuvering flight. By moving
the hinge, significant yaw moment and roll moment were generated for maneuvering turn at larger flapping
frequency.

Keywords: bionic dragonfly flapping-wing; flapping mechanism; movable hinge; crank-slider;

aerodynamic force/moment; maneuvering turn
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Fig. 1 Schematic diagram of movable hinged crank slider

flapping mechanism
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Table 1 Geometric parameters of flapping mechanism
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Fig.2 Schematic diagram of maximum and

minimum of flapping angle
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