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Foreseeability and Decision for Moving Condition of
the Machine Driving System by Artificial Neural Network

H. S. Park®, Y. B. Seo*, C. Y. Lee**, Y. S. Cho***

{ Abstract IL

The morphologies of the wear particles are directly indicative of wear processes occuring in
machinery and their severity. The neural network was applied to identify wear debris generated
from the machine driving system. The four parameters(50% volumetric diameter, aspect, roundness
and reflectivity) of wear debris are used as inputs to the network and learned the friction condition
of five values(material 3, applied load 1. sliding distance 1). It is shown that identification results
depend on the ranges of these shape parameters learned. The three kinds of the wear debris had a
different pattern characteristic and recognized the friction condition and materials very well by
artificial neural network. We dicussed how the network determines difference in wear debris
feature, and this approach can be applied to foreseeability and decision for moving condition of the
Machine driving system.

Keywords : Wear particle(°F212), Moving condition(%54e)). Morphology (A8 H), Shape
parameters(¥ &) Belo|8), Artificial neural network(212 21741}
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Fig. 1 Shape parameter of wear particle
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Fig. 3  Effect of sliding distance on friction
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Fig. 6 Average value of shape parameter for
applied load.
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Fig. 7 Average value of shape parameter for
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Table 2 Identification result from neural network

Identification of specimen (%)
Specimen
SM45C  STS304 STB2
Load 1 kg 100 96.4 100
5 kg 100 100 100
9 kg 100 875 100

Table 3 Identification result from neural network

Identification of ioad (%)
Applied load
1 kg 5 kq 9 kg
Specimen SM45C 100 55.4 75.7
STS304 643 83 542
STB2 100 75 100

Table 4 Identification result from neural network

Identification of sliding distance (%)
Sliding distance
0~78 m 156~234 m
Specimen SMA5C 917 835
STS304 687 754
STB2 66.6 100
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Table 5 Identification result from neural network

Identification of specimen (%)
Specimen
SMA5C  STS04 STB2
Load 1ka 100 100 100
Ska 96.4 100 100
9 kg 89.5 91.7 100

Table 6 Identification result from neural network

identification of load (%)
Appiied load
ke 5k 9k
Specimen SMASC 100 54 784
STS34  57.1 4.1 649
STB2 100 100 100

Table 7 Identification result from neural network

Identification of sliding distance (%)
Sliding distance
0~78 m 156~234 m
Specimen SM45C 796 86.3
STS304 683 n
STB2 100 100
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