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Nonlinear Simulation on Ground Resonance of Coaxial Helicopter

Hu Guocai, Wu Jing , Liu Quan

(Department of Airborne Vehicle Engineering, Naval Aeronautical and Astronautical University, Yantai, 264001, China)

Abstract: A nonlinear dynamics model is built for analyzing dynamic stability of coaxial helicopter. In the
case of ignoring the nonlinear aspects of lag damper and landing gear, the range of rotation speed of
ground resonance is confirmed by calculating the time domain response of blade lag and airframe motion
with different rotation speeds. Then it is compared with the result calculated by eigenvalue method. Fi-
nally, the time domain responses of blade lag and airframe motion with different rotation speeds are re-
spectively calculated by the nonlinear dynamics model and the linearization model. The results show that
the nonlinear aspects have little effect on blade lag and airframe motion in stable area, but in unstable
area, the response has a significant difference between the nonlinear system and the linear system, and
the nonlinear system appears limit cycle phenomenon.
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Fig. 1 Coordinate system of coaxial helicopter
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