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Fig.1 Sketch map of multi-rotor aircraft coordinate system
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Fig.2 Sketch map of multi-rotor aircraft half model
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Table 1 Basic parameters of the algorithm
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Table 2 Rotor wing coupling frequency
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Fig.3 Sketch map of coupling mode vibration
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Fig.4 Influence of rotor mass on coupling characteristics
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Fig.5 Influence of nacalle length on coupling characteristics
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Fig.6 Influence of rotor speed on coupling characteristics
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Fig.7 Comparison between rotor frequencies before and

after coupling
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Fig.8 Influence of rotor position on coupling characteristics
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after coupling
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Study on Coupling Dynamic Characteristics and Parameter Influence of
Multi-tiltrotor Aircraft

Zhang Guibao, Cheng Qiyou, Wang Siwen, Sun Fengnan

Science & Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter Research and Development
Institute, Jingdezhen 333001, China

Abstract: In order to explore the influence mechanism of different parameters on multi-rotor aircraft dynamic
characteristics, Hamilton principle and the theory of medium deformation beam are used to derive the rotors/nacelle/
wing coupling structure dynamic equation, and a solution method suitable for the analysis of coupled dynamic
characteristics is established.By using literature as an example calculate rotor/ nacelle /wing coupling frequency,the
error is less than 5% compared with the experimental results in the literature,indicating that the coupling model in this
paper is accurate and effective.On this basis,the influences of rotor mass,nacelle length,rotor speed,spanwise position
on the coupling dynamic characteristics are studied, the typical frequencies and vibration patterns of rotor and wing
are calculated and analyzed, the respective parameter influence curves are drawn, and some meaningful conclusions
and parameter influence laws are obtained, which provides reference for the design of distributed rotorcraft.
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