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Based on Bifurcation Theory

Shao Song s Zhu Qinghua, Zhang Chenglin, Ni Xianping
(Science and Technology on Rotorcraft Aeromechanics Laboratory,

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

Abstract : Based on the Lagrangian method, the coupled rotor/fuselage ground resonance model is pre-

sented, considering the effect of nonlinear blade lag damping. The nonlinear bifurcation theory is applied

to the boundary prediction of self-excited oscillation zone of non-damping ground resonance dynamic sys-

tem. And the validation of the system is presented with the result of classic Coleman characteristic equa-

tion method. The nonlinear bifurcation theory is also used to investigate the dynamic behaviors of

ground resonance systems with blade lag and without damping. It is shown that the system containing

the blade lag damping proceeds the limit cycle oscillation (LCO) and avoids the motion divergence in

self-excited oscillation zone. Moreover, the amplitude of LCO is related to the nonlinear damping.
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