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Application of Fractal Dimension for Morphological Analysis
of Wear Particle

D. S. Oh’, Y. S. Cho, Y. B. Seo, H. S. Park, T. O. Jun

Abstract - The morphological analysis of wear particle is a very effective means for
machine condition monitoring and fault diagnosis. In order to describe morphology of various
wear particle, the wear test was carried out under different experimental conditions. And
fractal descriptors was applied to boundary and surface of wear particle with image
processing system. These descriptors to analyze shape and surface wear particle are shape
fractal dimension and surface fractal dimension. The shape fractal dimension can be derived
from the boundary profile and surface fractal dimension can be determined by sum of
intensity difference of surface pixel. The morphology of wear particles can be effectively
obtained by two fractal dimensions.
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Fig. 1 Schematic diagram of pin—-on-disk

type tester

Table 1. Experimental condition

Disk Load(kg) Sliding distance (m)

SM45C 7,10,14 78,156,234

STS304 7,10,14 78,156,234
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Fig. 2 Schematic diagram of Image
processing system
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Fig. 3 Searching process of the next
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Fig. 4 Shape of wear particle with
image processing system ; STS304
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Fig. 5 Determination method of
shape fractal dimension
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Fig. 6 Determination method of
surface fractal dimension
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debris for applied load,
specimen @ SM45C
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Fig. 8 Shape fractal dimension of wear
debris for applied load,

sliding distance : 0~78 m
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