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Decision of Operating Condition in the Lubricated
Moving System by Neural Network

Abstract -~ This wear debris can be harvested from the lubricants of operating machinery and its
morphology is directly related to the damage to the interacting surfaces from which the particles
originated. The morphologies of the wear particles are therefore directly indica- tive of wear
processes occuring in machinery and their severity. The neural network was applied to identify
wear debris generated from the lubricated moving system. The four parameter(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 parameter 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. We dicuss how the network determines difference in
wear debris feature, and this approach can be applied to condition diagnosis of the lubricated

moving system.
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Fig.1 Schematic diagram of pin on disk
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Table 1.

Disk Load (kg) Sliding distance (m)
SM45C 1,5,9 78, 156, 234
STS304 1, 5,9 78, 156, 234
SKD11 1,5,9 78, 156, 234
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11301 = (Slgmod) '°é]"r‘ foﬂ 9‘1 8}-01 Learning data : All average of wear debris
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Identification of specimen (%)
Specimen
202 9%t 3 JNEXNE B U3 SM45C STS304 STB2
i ) ) ) Load 1 ko 100 96.4 100
g oz 3ty fstd EYdas #A=Egs 5 kg 100 100 100
qow st5e P o Fug s Sko 100 &> 100
s Aol eAgHsteFoln, 48 ghel
EX =gt i3k x4 ot 7+ & Table 3 Identification result from neural network
_;9,] 7],%_ ;‘q 7} ;‘(]. g:“i _/;:zé l_1;}_ Learning data : All average of wear debris
B Aol A}&s AFzge px 3= Identification of load (%)
) Applied load
o2M 2HEFL 1%l 1 FUE FE 1kg 5kg 9 kg
- N . i SM45C 100 554 75.7
1002 sk =& A5z ¢ggho  Secmen
£ dsi = A STS304 643 83 542
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a Table 4 Identification result from neural network
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Leaming data : All average of wear debris

7] dlolHE Q2o gaoesste 2tz Identification of sliding distance (%)
- . Sliding distance

3 3 5

07 12 HAASEY. w3 AP, vlgy 0~78 m 156~234 m

10078 withe] Highe] 2%-F9 HF o s Specimen SM45C 917 83.5
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Table 5 Identification result from neural network

o calla

tio

Learning data : 2 Classes of small groups in every 100

wear debris
Identification of specimen (%)
Specimen
SM45C STS304 STB2
load 1 kg 100 100 100
5 kg 96.4 100 100
9 kg 89.5 917 100

Table 6 Identification result from neural network

Leamning data : 2 Classes of small groups in every 100

wear debris
identification of load (%)
Applied load
1 kg 5 kg 9 kg
Specimen SM45C 100 554 78.4
STS304 57.1 40.1 649
STB2 100 100 100

Table 7 Identification result from neural network

Leaming data : 2 Classes of small groups in every 100

wear debris
Identification of sliding distance (%)
Sliding distance
0~78 m 156 ~234 m
Specimen SM45C 796 86.3
STS304 68.3 77
STB2 100 100
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