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A Study on the Prediction of Engine Condition
of Supersonic Aircraft through the
Wear Debris Monitoring Technique

Byung-Hak Chung and Dong-Yoon Chung*

Advanced Institute of Military Science and Technology
*Korea Military Academy

Abstract—This paper describes an empirical equation which can be used to predict the engine con-
dition of supersonic aircraft. The equation, which is derived from the trend analysis of JOAP data,
represents the concentration of Fe particles in the engine oil. The result of the trend analysis shows
that the concentration of Fe particles is a function of running time of engine oil. Meanwhile the
slope of Fe concentration is a function of running time of engine. Threfore, the empirical equation

was derived as w=a(t,) -

t,+b. However, the equation could not enough to diagnose the damaged part

of engine quantitatively. To make up for the weak points of the equation, qualitative analysis was car-
ried out. For that purpose wear debris were collected from the abnormal engine and analyzed by

EDS to detect the damaged parts of engine.

Key words—Fe concentrating, wear debris, empirical equation, JOAP.
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Fig. 1. Concentration of Fe wear particle vs. oil run-
ning time (Normal trends, engine running time : under
500 hours).
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Fig. 2. Concentration of Fe wear Particle vs. oil run-
ning time (normal trends, engine runming time: 500~
1000 hours).
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Fig. 3. Concentration of Fe wear Particle vs. oil run-
ning time (normal trends, engine runming time :over
1000 hours).
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Fig. 4. Concentration of Fe wear Particle vs. oil run-
ning time (abnormal trends).
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Table 1. Comparison of number of wear particles ac-
cording to engine and oil running time.
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Fig. 6. Distribution of wear particles collected from
normal and abnormal engine.
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