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A Study on the Optimum Image Capture of Wear Particle
for Condition Monitoring of Machine

Yonsang Cho' and Heungsik Park’

Dept. of Mechanical Engineering, DongA University

Abstract — The wear particle analysis has been known as very effective method to foreknow and decide a mov-
ing situation and a damage of machine parts by using the digital computer image processing. But it was not laid
down and trusted to calculate shape parameters of wear particle and wear volume. In order to apply image pro-
cessing method in the foreknowledge and decision of lubricated condition, it needs to verify the reliability of the
calculated data by the image processing and to lay down the number of images and the amount of wear particle
in one image. In this study, the lubricated friction experiment was carried out in order to establish the optimum
image capture with the SM45C specimen under experiment condition. The wear particle data were calculated dif-
ferently according to the number of image and the amount of wear particle in one image.

Key words —wear particle, shape parameter, image processing, condition monitoring.
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Fig. 1. Schematic diagram of ball on disk type wear
tester.
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Table 1. Condition for wear particle image capture

Image capture condition
25, 100, 140 and 160
5, 10, 20, 40, 60 and 100

Number of wear particle

Number of images
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Fig. 2. Schematic
system.

diagram of image processing
Diameter = §A

Roundness = Pr’ / (4= A)

Area (A) : Number of pixels x area of 1 pixel
Periphery (Pr) : Number of pixels x length of 1 pixel

Fig. 3. Shape parameters of a wear debris.
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Fig. 4. Variation of average value of diameter on
number of images.
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Fig. 5. Variation of average value of diameter on
number of wear particle.
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Fig. 6. Variation of average roundness of wear par-
ticles on number of images.
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Fig. 7. Variation of average roundness of wear par-
ticles over 3 zm on number of images.
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Fig. 8. Variation of average roundness of wear par-
ticles on number of wear particle in one image.
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Fig. 9. Variation of average roundness of wear par-
ticles over 3 xim on number of wear particle in one
image.
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Fig. 10. Variation of wear volume.
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