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Optimization design for single-crank and doublerocker
kind of driving mechanism of FMAV

ZHOU Ka , FANG Zong-de, CAO Xue-me , ZHAN G Ming-wei

(School of Mechatronical /Electronical-Engineering. ,
Northwestern-Polytechnical University , Xi’ an 710072)

Abstract : Flapping-wing.micro-air_vehicles-(FMAV) often‘tilt toward the |&ft or the
right and fall off\in the course of flight, and thisis mainly caused by the incomplete symme-
try of the wings movement: Modelsof the margins of the flapping-angle and angular speed
betweenthe left wing and the'right-wing were established ; and an optimization design for the
objective function was carried out by ‘usng Hooke-Jeeves method under restraint conditions
of mechanics, bionics and aerodynamics. Both comparative analys s of parameters before and
after optimization and flight test indicate that the optimization can remarkably improve move-
ment symmetry-of flapping-wing micro air vehicles.

Key words: aerospace propulsion system; flapping-wing micro air vehicles (FMAV) ;
crank-and-rocker mechani sm; multi-objective optimal design; HookeJeeves
method; movement symmetry
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Fig.1 Different kindsof driving mechanism of FMAV
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Fig.2/ Movement smplification diagram
of driving mechanism
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1
Tablel Comparison o some parametersaround optimization

A /() 8.35 1.29
Aw / (rad/ ) 18.39 3.32
/() 67.68 50.74
/() 40.69 56.74
1 : (b) fEALJF HilfE
1) 5
84.6% 81.9%, FHg.6 Driving mechanisms made around optimization
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