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Abstract: In order to study the effects of asymmetric radial support stiffness on the aero—engine rotor sys-
tem, a solution method for vibration characteristic, key parameters and the influence of them were studied based
on the lumped parameter model and 3D finite element method. The results show that the asymmetry of support
stiffness causes the rotor system different mass and stiffness characteristics in the two orthogonal directions, and
makes the asynchronous change of the steady—state response phase and the difference of the amplitude, which is
the internal reason causing backward precession and oval axis orbit of the rotor system. When the asymmetry of
the support stiffness increases, the elliptic eccentricity of the rotor’s axis orbit increases, and the critical speeds
change monotonously. While increasing the support damping, the adverse effect of the asymmetry of support stiff-
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ness on the rotor’ s response amplitude and precession state is reduced. The relative error of several modal fre-
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quencies of the rotor system with asymmetric support stiffness obtained by ANSYS is less than 0.3%, and that of

the peak amplitude of steady—state response is less than 0.96%, which verifies the feasibility of ANSYS.

Key words: Support stiffness; Asymmetric stiffness; Critical speed; Unbalanced response; Finite ele-

ment method
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Fig.1 Supporting structure for the fan component of one
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Fig.5 Lumped parameter model of the rotor system
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Fig. 9 Phase-frequency curves of the rotor system
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Fig. 13 Campbell diagram of the rotor system with
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