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Vibration modeling and analysis for dual-rotor aero-engine

CHEN Guo
(College of Civil Aviation College, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In this paper, a new dual rotor-ball bearing-stator coupling dynamic model for practical aero-engine is est ablished.

In the coupling system, the rotor and casing systems are modeled by means of the Finite Elements method; the support

systems are modeled as the lumped parameter models, and the nonlinear factors of ball bearings and the squeeze film dampers

are also included; 5 kinds of supports and connection modes are defined to model the complex rotor-support—casing coupling

system of dual rotor aero—engine. A new numerical integral method, which combines the Newmark-8 method and the

improved Newmark—Bmethod (ZHAT Method) , is used to obtain the system responses. Finally, the vibration is analysis for

whole aero-engine carried out, the system critical rotating speeds, strain energy, and the sensitivity of unbalance response are

analyzed; the vibration suppression characteristics of squeeze film damper (SFD) and the transient responses of sudden

unbalance are studied.

Key words: aero-engine; double rotors; whole aero-engine vibration; finite element analysis; coupling dynamics
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