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Wear Evaluation of Oil - Lubricated Machine Component through

Statistical Wear Particle Size Analysis

Abstract

Current state-of-art in machine design, production technology and in addition, research and
development for machinery aufomation have led to greater complexion of machinery operating
regimes. As a result of that, maintenance staffs have faced more difficulties in maintaining their
machines both schedule and unschedule éﬁutdown. It has long been mcognisea that the tw§ most
 popular mainténance policies are “break-down maintenance” zia;d “préventﬂive maintenance -
Although mese maintenance poliéies are utilised in most industriﬂ plants throughout our couhtr&,
unschedule machinery break down still occur from time to time.

In the past few decades a newly developed maintenance policy, originally in the westem
countries, which is called “Machinery Condition Monitoring - MCM” is introduced. Basically, the
MCM philosophy is that machinery would generate some form of “sig‘natums” ie. vibration
signals, wear particles in used-oil/grease and also the characteristic of lubricating oils throughout
its operating period. By selection of appropriate monitoring parameters can then be used to
evaluate the condition of each machine. The maintenance engineer can then prepare his man-
power, tools, spare-pahs and other rmou@s required in performing a “schedule” maintenance
task. In addition, producﬁon plan can be adjusted in advance.

In this paper, wear particle statistical size analysis is employed to verify it usefulness in
evaluation of wear mode in two situations. The first case is on the application of “Weib_ull
statistical distribution” in extracting the Weibull statistics to represent different adhesive wear
tegimeé from a well-controlled tests. The mﬁvemional four ball machine is used throughout in this
instance. Consequently in the second case, a slip-ring wear tester is used to generate typical wear
debris from a series of tests. Similar staﬁstical procedures are used to extract representative
statistics from series of tests. The results shown in this paper have demonstrated that it is possible
to use the particle size analysis as part of routine machinery condition monitoriné as the

evaluation of wear in machine components can be established.
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