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Progress on on-line sensing technology for wear debris in lubricant
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Abstract: The wear of bearings and gears in aero-engine is the main cause of engine failures. The debris generated by wear contain
important information about the wear status of rotating parts, on-line sensing of wear debris in lubricant is an effective method to diagnose
potential failures of rotating components. Firstly, the mechanism and characterization of wear debris are analyzed, the relationship
between wear characteristics and wear particle characteristics and the typical characteristics of debris are described. Secondly, several
on-line sensing technologies of wear debris in lubricant are introduced, including optical method, electromagnetic method, acoustic
method and energy method. The monitoring mechanism, technical characteristics, research progress and limitations of the on-line sensing
methods are investigated. Finally, the development trends and challenges of on-line sensing for lubricating wear debris are systematically
discussed.
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Fig. 1 Schematic diagram of engine oil system
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Table 2 Characteristics of abrasive particles produced by five types of wear
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Fig.9 Physical structure of electrostatic sensor
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Debris monitoring system based on

filter pressure difference*®
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