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Nonlinear vibration analysis of the overall aeroengine system

LIN Rong-zhou', HOU Lei'?, SUN Chuan-zong’, YANG Yang®,
HOU Sheng-liang', CHEN Yu-shu'
(1.School of Astronautics, Harbin Institute of Technology, Harbin 150001, China; 2.Applied Mechanics and Structure Safety
Key Laboratory of Sichuan Province, School of Mechanics and Aerospace Engineering, Southwest Jiaotong University, Chengdu

611756, China; 3.School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: A simplified dynamics model of the whole aeroengine is established, based on a realistic aeroengine vibration testing rig.
Hertzian contact theory is applied to model inter-shaft bearing. Used the Newmark-8/Newton-Raphoson method to solve the equa-
tion, the nonlinear response of dual rotor and casing of acroengine are analyzed respectively. The effect of bearing clearance on non-
linear characteristic of the whole aeroengine is studied particularly. The result shows that phenomena like vibration jump, bistable
state and the reduction of coupling degree between low~ and high-pressure rotor are appeared with bearing clearance increasing. The
casing can reflect the vibration characteristics of the rotor, but the situations of the measuring points at different positions of the cas-
ing are different. In general, the nonlinear vibration characteristics can be observed at the middle and rear measuring points when
the corresponding phenomena of the rotor occurred. The research results are helpful to understand the influence of the nonlinearity
of the inter-shaft bearing on the nonlinear vibration characteristics of the aeroengine system, especially the casing, and can provide

certain guidance for the selection of the position of the measuring point on the casing of the aeroengine.
Key words: nonlinear vibration ; acroengine ; combination resonance ; inter-shaft bearing ; vibration transmission
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