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Fig.1 Tiltrotor discrete maneuvering components
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Fig.2 Analysis flowchart of aeroelastic coupling dynamics
analysis model
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Table 1 Basic parameters of Bell full-size wind tunnel test model
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Fig.4 Forward-flying stability curve of tiltrotor airplane mode
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Fig.5 Impact of wing stiffness on whirl flutter boundary
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Impact of wing bend-torsion coupling effect on whirl
flutter boundary
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Fig.7 Impact of wing forward-swept on whirl flutter boundary
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Fig.8 Impact of rotor to tilt hinge bias on whirl flutter boundary
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Fig.9 Impact of tilt hinge position on whirl flutter boundary
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Fig.10 Impact of waving pitch adjustment on whirl flutter boundary
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Impact of hub cone angle on whirl flutter boundary
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Fig.12 Impact of hub suspension height on whirl flutter boundary
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Parameters Influence Study of Tiltrotor Whirl Flutter

DONG Linghua*, YANG Weidong
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Astronautics, Nanjing 210016, China

Abstract: Based on Hamilton’s principle, a dynamical analysis model of semi-span tiltrotor aircraft was developed by the

multi-body method, with considerations of complex couplings between tiltrotor and wing, due to the nonlinear and unsteady

characteristics coming from the complicated aerodynamic and inertial force, as well as the complicated structures. The

influence of parameters on whirl flutter of tiltrotor was analyzed with the analysis model developed in this research. The

studied parameters included: the elastic and coupling stiffness of wing, structural geometry parameters of wing, structural

parameters of hub and the coupling between flap and pitch. Some useful conclusions and disciplines have been obtained

which can be used to provide the guide to dynamic design of tiltrotor aircraft.
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