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Modeling and experimental verification of the
looseness fault between the rolling bearing outer ring
and bearing

Abstract

The looseness fault between bearing outer ring and bearing is ubiquitous in aero-engine and its
influence to the vibration response of aero-engine is serious. This paper is based on rotor dynamics
and the modeling methods of whole aero-engine vibration. Firstly, we established the rotor and
rolling bearing test model and conducted modal results of it, by compared with experimental modal
analysis results, verified the correctness of the finite element modeling. Secondly, we introduced the
loose fault to the established model, established a model of bearing outer ring and bearing with
looseness fault, and get the bearing acceleration and displacement signal of rotor, then done a signal
feature analysis with it. Finally, we designed a experimental apparatus of looseness fault between
bearing outer ring and bearing, and carried on the experiment, verified the looseness fault
characteristics of the looseness fault. The finite element simulation results and the experimental
results show that the bearing acceleration signal after the noise reduction has obvious fluctuation

"

waveform asymmetric and an apparent impact characteristics " Truncated traits " waveform is
observed, this feature can be used as atypical characteristics of the looseness fault between bearing

outer ring and bearing.

Key Words: Finite element; Aero-engine; Mechanical loosing; Rotor system; Modal analysis
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