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Research status and development trend of condition monitoring on

main-shaft bearings used in aircraft engines
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Abstract: The main-shaft bearings in aircraft engines generally endure extreme operational
conditions, 1. e., high temperature, high speed, heavy load, poor oil and oil cut-off. Fatigue
and wear among other failures/in the main-shaft bearings significantly influence the reliability of
the aircraft engines. Thus, it'is essential to monitor the operational status effectively and precise-
ly. The operating condition characteristics, main failure modes and failure mechanisms of the
main-shaft bearings were sorted out. Existing main-shaft bearing monitoring technologies were
summarized and compared in terms of vibration, lubricating status, sound, acoustic emission,

and temperature. The method and technical characteristics of main-shaft bearings condition moni-
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toring based on multi-sensor information fusion were discussed. Result showed that, the influenc-

es of the material and structural characteristics on output signals, the micro and wireless sensors,

efficient multi-sensor information fusion methods, and data interaction between the physical and

the digital model would become the future research direction of main-shaft bearings.

Key words: aircraft engines main-shaft bearings; failure mode; condition monitoring;

multi-sensor; information fusion
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Fig.2 Change of RMS value of acoustic emission signal in bearing life test*”
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Table 1 Filtration accuracy of lubricating oil filters in

different applications
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Fig.3 Change of RMS value of acoustic emission signal in

bearing life test™
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Table 2 Causes,size range,morphological characteristics and meaning of black debris

during main-shaft bearing operation
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Fig.5 Radar graph characterization of wear debris profiles with different profiles and its double logarithmic coordinates™
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