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Dynamic characteristics analysis of quadrotor unmanned aerial vehicle

XING Longtao'?, FENG Zhizhuang'**>, QIAN Feng'?,
LUO Jun'?, ZHANG Xuedong'*

1.China Helicopter Research and Development Institute, Jingdezhen 333001, China;
2.National Key Laboratory of Helicopter Aerodynamics, Jingdezhen 333001, China

Abstract: Because of the unstable flight state caused by the excessive vibration of the support arms of a quadrotor
unmanned aerial vehicle(UAV) , its finite element analysis is carried out with the Nastran, and its vibration analy-
sis are also carried out for dynamic characteristic test and actual flight test. The above analysis results show that the
coupling resonance of the natural frequency and excitation frequency of the UAV causes the dramatic vibration dur-
ing its flight. The modal shape of its resonance frequency is mainly the first-order shimmy mode. This paper propo-
ses the bracing rod addition method to improve the structural rigidity, so as to avoid the resonance of support arms.
The experimental results verify the validity of the method. This study provides references for dynamic design optimi-

zation and vibration reduction design of multi-rotor UAVs.

Keywords: quadrotor unmanned aerial vehicle; finite element analysis; dynamic characteristic test; structural opti-

mization
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