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Abstract

The feasibility of an wultrasonic technique using a pulse-echo method of
normal-incident compressional waves was evaluated for its sensitivity to the worn
surface and near surface damage due to wear. Worn surfaces were generated at various
oscillation frequency under a given load and amplitude and these surface were in situ
monitored using a ultrasonic wave detection system.

Analysis of the ultrasonic waves received from the worn surface revealed a close
relationship between the surface and near-surface damage and the maximum
echo-amplitude of the compressional waves. The ultrascnic technique was successful in
assessing the level of severity of the worn surface in real time during the wear process.
It is also shown that the wear depth can be easily measured by the calculation of
change of the specimen thickness based on the wave speed measured for the specimen
medium.
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Fig. 4 Friction coefficient as a function of

the sliding cycle.
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(a) specimen surface
(before test)

(c) 10 Hz, 150 N, 300 sec

(d) 20 Hz, 150 N, 150 sec

Fig. 5 Scanning electron micrographs of
the wormn surfaces (The arrow
indicates the sliding direction)
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Fig. 6 The variation of ultrasonic waves

as a function of test time.
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Fig. 7 Fast Fourier Transform of the
ultrasonic waves
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Fig. 8 Surface roughness values measured
from the worn surfaces. '
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Fig. 9 Increase in the wear thickness as
a function of test time
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