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Fig. 1  Geometry of the thin — walled beam
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Fig.4 multi — period motion of the rotating blade
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ANALYSIS ON NONLINEAR DYNAMICS OF THE
AERO-ENGINE BLADE "

Zhang Wei'
(College of Mechanical Engineering, Beijing University of Technology, Beijing

Feng Zhiqing Cao Dongxing
100124 , China)

Abstract The nonlinear vibration responses of rotating blades used in turbo-machinery under aerodynamic pres-
sure loadings were investigated. Firstly, the rotating blade was settled as a rotating cantilever beam made by func-
tional graded material. Then, the effect of geometric large deformation and aerodynamic force was taken into ac-
count in dynamic analysis. The nonlinear governing partial differential equations of the blade were established by
using Hamiltonian Principle. The Galerkin method and the method of multiple scales were utilized to analyze the
nonlinear dynamics of the blade. By using numerical simulation, the vibration responses of the blade under differ-

ent air flow velocities were obtained. The results show that there exist complicated nonlinear behaviors in blade

system such as periodic motions and chaotic motions.
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