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Analysis of Wear Debris on the Lubricated Machine
Surface by the Neural Network
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Department of Mechanical Engineering, Dong-A University

Abstract—This paper was undertaken to recognize the pattern of the wear debris by neural network
as a link for the development of diagnosis system for movable condition of the lubricated machine
surface. The wear test was carried out under different experimental conditions using the wear test
device was made in laboratory and wear testing specimen of the pin-on-disk type were rubbed in
paraffine series base oil, by varying applied load, sliding distance and mating material. The neural
network has been used to pattern recognition of four parameter (diameter, elongation, complex and
contrast) of the wear debris and learned the friction condition of five values (material 3, applied load
1, sliding distance 1). The three kinds of the wear debris had a different pattern characteristic and re-
cognized the friction condition and materials very well by the neural network. The characteristic
parameter of the large wear debris over a few micron size enlarged recognition ability.
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Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Friction test condition

Disk Load(N) Sliding distance (m)
SM45C 294, 883, 99.3, 199, 298
58.8 149, 223.5, 298
STCS 29.4, 58.8, 118 74.5, 149, 223.5
STB2 58.8, 177, 294 74.5, 149, 223.5
353, 412, 588
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Fig. 2. Schematic diagram of image processing analysis
system,
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Fig. 3. Shape parameter of wear debris.
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Fig. 7. Schematic diagram of a neural network em-
ployed for the study.

Table 2. Learning result on the network
Learning: entire average value of wear debris
Decision: Small group of 200 wear debris
Unit number of hidden layer: 4 Answer rate(%)

Material Load Sliding distance
SM45C 87 33 44
STCS 80 56 88
STBS 100 95 67
Total 90 61 62
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wear debres.

Table 3. Learning result on the network
Learning: 4 Small group of 200 wear debris
Decision: Small group of 200 wear debris
Unit number of hidden layer: 4 Answer rate (%)

Material Load Sliding distance
SM45C 9N 51 73
STCS 92 60 88
STB2 85 87 38
Total 89 66 64
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Table 4. Learning result on 3 parameter
Learning: 4 Small group of 200 wear debris
Decision: Small group of 200 wear debris
Unit number of hidden layer: 4 Answer rate (%)

Material Load Sliding distance
SM45C 100 73 73
STCS 92 44 80
STB2 85 90 62
Total 93 72 71

Table 5. Learning result of large debris
Learning: § Small group of 50 wear debris
Decision: Small group of 50 wear debris
Unit number of hidden layer: 10 Answer rate (%)

Material Load Sliding distance
SM4sC 97 79 93
STCS 98 61 94
Total 97 71 93

Table 6. Learning result of input data on the materials
Learning: 5 Small group of 50 wear debris
Decision: Small group of 50 wear debris
Unit number of hidden layer: 10 Answer rate (%)

Material Load Sliding distance
SM45C - 78 93
STC5 - 67 96
Total - 73 93
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