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Nonlinear dynamic analysis and experiment verification of
rubbing faults of rotor-ball bearing support-stator
coupling system for aero-engine

CHEN Guo', LI Cheng-gang”, WAN G De-you?

(1 College of Civil Aviation,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2 Strength and Vibration Technique Center , Shenyang Aero-engine Design Institute,
Shenyang 110015, China)

Abstract : A new rotor-ball bearing- support-stator coupling system dynamic model in-
cluding rubbing fault was established for rotor-bearing system of practical aeroengine. In the
model , the stator motion, theflexible support , squeeze film damper (SFD) were considered ,
and the nonlinear factors of ball bearing such as the clearance of bearing, nonlinear Hertzian
contract force between ball s and races, and the varying compliance vibration because of peri-
odical variety of contact postion between balls and races were modeled. The numerical inte-
gral method was employed to obtain system’ s regponses, and an aeroengine tester with sta
tor was established to carry out rubbing fault experiment. Finally, the smulation results
from rotor-ball bearing support-stator coupling model were compared with the experiment
resultsin order to indicate the validity of the new model.
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Fig 1 Imbalance rubbing coupling fault dynamic model of rotor-ball bearing support-stator coupling system
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