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Shape Identification of Wear Debris with Neural Network
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Abstract — The neural network was applied to identify wear debris generated from

the lubricated machine moving surface.

The wear test was carried out under different

experimental conditions. In order to describe characteristics of debris of various

shapes and sizes. The four parameter(50% volumetric diameter, aspect, roundness and

reflec—

tivity) of wear debris are used as inputs to the network and learned the
friction condition of five values (material 3, applied load 1,
shown that identification results depend on the

It is
of these shape parameter

sliding distance 1).
ranges

learned. The three kinds of the wear debris had a different pattern characteristic and
recognized the friction condition and materials very well by neural network.
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Table 1. Experimental condition

Disk Load (kg) Sliding distance (m)
SM45C 1,36 78,156,234

STS304 1,3,5 78,156, 234

SKD11 1,3,5 78, 156, 234
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Table 2. Identification result from neural network
Leaming data : Al average of wear debris

Input data : Small groups in every 100 wear debiis

Number of unlt in hidden tayer : 6

(%)
Material Load Slide distance
SM45C 78 56 59
STS304 74 49 95
SKD11 87 74 68
Total 80 60 74
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Table 3. Identification result from neural network
Leaming data : All average of wear debris

Input data : Small groups in every 200 wear debris

Number of unit in hidden layer : 6

(%)
Material Load Slide distance
SM45C 87 57 73
STS304 83 55 100
SKD11 93 100 73
Total 87 71 82
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Table 4. Identification result from neural network
Leaming data : Al average of wear debsis

input data : Small groups in every 200 wear debris

Number of unit in hidden layer : 10

(%)
Material Load Slide distance
SM45C 98 50 86
STS304 83 69 95
SKD11 g3 93 87
Total 91 71 89
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Table 6. Identification result from neural network
Learming data : 2 Classes of small groups in every 200 big wear debris
input data : Smatl group in every 200 big wear debris
Number of unit in hidden tayer : 10
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Material Load
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