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Abstract: Aeroengine faults have crucial effect on the safety of aircraft flying. A model of
aeroengine rotor system was presented by using the lagrange equation during maneuvering
flight, a model of rub-impact faults was built according to the Coulomb’s friction, and a model of
squeeze film damper (SFD) was built according to the Reynolds equation. The dynamic responses
of rotor-SFD-ball-bearing system during different maneuvering flights under rub-impact faults
were studied. The system equations were numerically integrated to obtain the vibration responses
by Runge-Kutta method. The Bifurcation diagrams of the rotor system with rub-impact faults in
different maneuvering flights, as well as the time-domain diagram, Poincare map, spectrum
diagram and orbit plot of rotor system under typical rotating speeds (1 400 rad/s, 2 000 rad/s),
were obtained to analyze the dynamic characteristics. The results show that the stability of the

rotor system can be improved by SFD at high speed, and the non-linear characteristics of the
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system are weakened, but SFD may reduce the stability at low speed. Suppression of the non-

linear response of the system by SFD depends on maneuvering flight conditions.

Keywords: rotor-ball bearing system; maneuvering flight; rub-impact fault; squeeze film damper
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