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Study on Shape Distribution of Wear Particles with Histogram
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Abstract

The wear particles are relative to the failure and the life of machine elements directly. But it is not
laid down to calculate shape parameters of wear particle. To analyze a variation of distributed
characteristics of wear particles on moving conditions, its shape parameters such as diameter and
roundness were calculated the quantitative values by digital image processing, and had to be defined
the effective method of using those data. Up to the present, the shape parameters have been used
simply into the average values. But these values are not effective to analyze a variation of distributed
characteristics of occurred wear particles on moving conditions. In this study, the relative histograms of
shape parameters of wear particles were used for the purpose of analyzing the distribution of wear
particles in various conditions. The results showed that the relative histogram of shape parameters can
be effectively represented to study a wear mechanism.
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Capture a transmitted
image by CCD camera

Select a threshold value to
histogram of the transmitted image

Transform the transmitted
image into a threshold image

Extract the boundaries of
wear particles

Calculate the area, diameter
and roundness of wear particles

Fig. 2 Image processing algorithm

(a) Before process

(b) After process

Fig. 3 Result of searching process for the boundary

Diameter =JA
Roundness = Pr’ / (4% A)

Area (A) * Number of pixels x area of | pixel

Periphery (Pr) © Number of pixels x length of 1 pixel

Fig. 4 Shape parameter of a wear particle
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(a) LBC3 (b) SM45C

(c) STS304

Fig. 6 Transmitted images photos of wear particles.
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Fig. 8 Relative histogram of roundness and diameter

of LBC3 wear particle on sliding distance
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