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A Study on Recognition of Operating Condition
for Hydraulic Driving Members
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ABSTRACT

The morphological analysis of wear debris can provide early a failure diagnosis in lubricated moving system.
It can be effective to analyze operating conditions of oil-lubricated tribological system with shape characteristics
of wear debris in a lubricant. But, in order to predict and recognize an operating condition of lubricated machine,
it is needed to analyze and to identify shape characteristics of wear debris. Therefore, If the morphological
characteristics of wear debris are recognized by computer image analysis using the neural network algorithm, it is

possible to recognize operating condition of hydraulic driving members.

In this study, wear debris in the

lubricating oil are extracted by membrane filter (0.45 1 m), and the quantitative values of shape parameters of wear
debris are calculated by the digital image processing. This shape parameters are studied and identified by the
artificial neural network algorithm. The result of study could be applied to prediction and to recognition of the

operating condition of hydraulic driving members in lubricated machine systems.

Key Words : Wear Debris (2 +), Shape Characteristics (3 €1 54J), Computer Image Analysis(7FE 443
A1), Neural Network (217 3] 2%), Operating Condition (Z%3x7)

1. M2

E8F TAM 33 AEF3Y TFe VAN
9 488 A& fAA da, A71A 2
g R FEREA 98 AFeTeE A
AAH &AL Fol7l AT AVt A A
AP gl 53] 7ATF N2"e] FLYE
d TE FAY EAGHE ASHR ZAEA

@

20023 79 259 AF

* Fotaign 71438 vigd

*x FRdsta 71A4dA g

# DA, Folgr 7|ANAMN =BT GE
Email parkhs@donga.ac.kr Tel. (052) 200-7G5H3

+AF TAEHE o|AFHE =V A%t A3
o FgTE BAlY BE2AL X 5ta AHE
A% 71Ey AMde] A aFHT U

o2 3t MATL FAHoE 1980d ZEE
oo thg ATt &3 AYPH 1 A, A%
A5 A 71“*91 =9 92 AEFHQA 7eUdFHel 7
s3itheE FAES St 99

o] EH?SM HZ ATH Y&

IS



2% - /ol AFE -

T4 FFFLFTEHA A0 Az

T3 AR 71ed e gy ¢
&3 FAlY T FH7IENN €& F r
ST WA g A5z wet 2Ask=
ntEdAe] HE A §EAE ol8IE AL &
G757 AU A glol AEAHE A
& BAste] o] AMAEY O A NS ﬂ% %=
Qe W84 U Veln, B T4sE vl
o] Ao 54 BAo) e 0w 2ol §%
75 29 vhRadeie) A48 2 #gie] sheet
e Azdc

FrrERe HEEAY Ade B FAd
£ ool AR 45 B3ka Ager] W
25 479 QA AEdHel o vE 71efst
S = 235%6}711 NNedthe AL d3s] oo

aelv £EE ARe 7 AP FERHE @
25 anagi AdEee & 5 o AR
Aol AL FTLET VAL FI Ao
chie) ARZRE ofm e AmAAe sted 1%
ARt HEBAS BHH 2E + Ak ol¢]
@ wue +AHO T AT HEAAL A~
9 WA 4E3%E

TF3t7] f3te 4174 3 =23
Ze Q2 FotA wdlo] Bt
gZA B dFdM e 47T
& nhz npE AYE S ?J’-l]i\_ EH :rL%
2Ae] wpdEL AFstm, AFEH AL s
B8l F47% FAA A E uld o e
A EAS AGHoR #X5d FRHRE F535
G a3 gAo g sle A9 dEHY v
AP AAE gFd & AZL 5 e AF
& AF NAEGS ol gt s Az
Ao mE vidFe] PR gt sy E WA

2 Fo RUATE FA ABxAL Adstuz
.
2. AlE

21 2% obE- ofHAH
N T
on disk)d v}z
42 sk B AgUe 374 476mme %
99.7%20 LFuu Mg AALDy) TE AR
I, g3 AEHELE Fig. 13 22 FYIY2E &
B9 &8 H-d = slipper-pad)E AMESH = AFTE

E & tjXH(bal

AN Y78 AMSS T &8

Cylinder block

Siipper-pad_/

Ptston ball

Fig. 1 Schematic diagram of hydraulic piston motor
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Table 1 Error comparison by hidden layer and unit

number
Unit
pumber| g 18 27 36
Hidden
layer
Error | 0.086549 | 0.104571 | 0.083729 | 0.10453
1 .
fteration | 5050 | sp000 | s0000 | 50000
number
Error | 0.041998 | 0.0001 | 0.041729 | 0.020896
2 -
lteration | 550 32800 50000 50000
number
Error | 0.986264 | 0325066 | 0.0001 | 0.041709
3 -
lteration| 55050 | 50000 | 23700 | 50000
number
Error | 0.722059 | 1.023294 | 0.901899 | 0.14585
4 Iteration ’
50000 50000 50000 50000
number
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Fig. 6 Average value of shape parameters of wear
debris for sliding speed; applied load : 3 kg
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Fig. 7 Average value of shape parameters of wear
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load : 3 kg, sliding speed : 40 mm/sec
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Table 2 Result of identification for groups of 50

every wear debris %)
Material | Applied | Sliding
load speed
LBC3 100 100 87.5
SCM440 100 95.83 87.5

Table 3 Result of identification for groups of 100

every wear debris %)
Material Applied Sliding
load Speed
LBC3 100 100 100
SCM440 100 95.83 91.67
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