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Aeroelastic Stability of Damperless Rotor Blade

Xia Pingi, Zhou Jingliang
(National Key Laboratory of Rotorcraft Aeromechanics, Nanjing University

of Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: The damperless rotor has the advantage of the hub with simple structure, small aerodynamic
drag and easy maintainance. However, without blade lag damper, the blade must have sufficient damp-
ing in the lag direction to ensure lag stability. And the aeroelastic coupling based method can approach
that effectively. Therefore, the nonlinear aeroelastic dynamic model is established for the damperless and
hingeless rotor blade with structural parameters of pre-cone angle, pre-droop angle, sweep angle and
pre-twist angle. By using the Galerkin method, the partial differential equations of motion are simplified
to the nonlinear ordinary differential balance equations and the small perturbation equations for the equi-
librium positions. The blade aeroelastic stability and the parameters effects are analyzed. The numerical
results show that reasonable structural parameters and aeroelastic coupling of blade can ensure the
aeroelastic stability of damperless rotor blade in the lag direction.
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