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Various techniques have been developed for the purpose of maintaining rolling
element bearings. One of the most widely used techniques covers a preventive
maintenance strategy where lubricants and rolling element bearings are regularly
scheduled for replacement. In addition, the strategy cannot cope with an unpredictable
breakdown since the spare parts are usually available only during the scheduled
maintenance intersal. A more cost effective maintenance strategy would entail
condition rnchitoring of the bearing itseif where thc maintenance procedure is
implemented only if and when it is required. One possible method for the
implementation of the condition monitoring involves a morphological inspection of wear
debris irom bearings, which can be detected in used grease. in this thesis, a
morphological inspection of wear debris is carried out where the study covers a
comparison between debris obtained from known wear mechanisms in laboratory
controlled environment and that generally detected in used grease. Three types of
wear machanism are investigated: sliding rubting wear, severe sliding, abrasive wear
and rolling fatigue wear. The experiment results indicate that each mechanism has a
unique morphological characteristic. Specifically, sliding wear produces small plate-like
debris while abrasive wear generates debris with a curl-like characteristic. In contrast,
fatigue wear produces chunky and irregular shape debris. After comparing the wear
deoris from known wear mechanisms with that located in used grease, the results
confirm that the wear debris from both sources share common characteristics. This
means that it is possible to identify the wear that occurs in bearing and hence perform

the condition monitoring by inspecting debris extracted from used grease.



