Journal of the KSTLE Vol. 18, No. 4, August 2002, pp. 285~290
The Korean Society of Tribologists & Lubrication Engineers

7I71IA|*E" I=0f e MEfRICE miEto|E e

oA siMof Zke oA

' - A7|E - SSY - S E*
FFAY7| £ AT BTl BRAATAE, FRT)ET 7)A T

A Study on the Correlation of Condition Monitoring Parameters
of Functional Machine Failures.
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Abstract — Integrated condition monitoring is required to monitor effectively the machine conditions since
machine failures could not be monitored accurately by any single measurement parameter. Application of various
condition monitoring techniques is therefore preferred in many cases in order to diagnosis the machine condition,
However it inevitably requires lots of maintenance cost and sometimes it could be proved to over-maintenance
unnecessarily. This could happen especially when one measurement parameter closely correlates to another.
Therefore correlation analysis of various monitoring parameters has to be performed to improve the reliability
of diagnosis. In this work, Pearson correlation coefficient was used to analyze the correlation between condition
monitoring parameters of an over-loaded machine system where the vibration, wear and temperature were mon-
itored simultaneously. The result showed that Pearson correlation coefficient could be regarded as a good mea-
sure for evaluating the availability of condition monitoring technology.

Key words — correlation, fault diagnosis, condition monitoring.

LN B §, 22 2954 vpgo] &3 AREAPA) o277}
A o)$- chgsteh2-3),

*&%101 WS J)go] ) wet AF Y Je, ole@ olg) AWNE F ol shel 23
2 DOt 2% A2uel te 47, B4 R A ARWoE SANZES) bbby &R 8 se gy
G 28 el FolA S Rosl vl A 4 g A% 3 AT 3 dSa)ole we ofzigol
A9 B WA U1, AR onde H] o], Hole woh EokAe) AGE el
tion monitoring technology)el®, 7IANZYY 71X Mzl FEEe wgE & Y AF Y vhEage
W Y EE HEIREOR Y AFRFO Y4 FHes @ E?}*FEHXWW]% 589 Wayol Fold
sk wje AR, AR £4S Fol7] A8l AN 7k glom Bl ol he Unekvelsd B o

289 SHYNE ASHo e Ar)Hom el 77} olFolAl L «;m[s 6.
B ol LABLS Abdel AXThe] oy, mASKE 7] A ANAES) A FEgkos AgsEE 2
£ W, ok, 4 B9 BeF 2ANNE 1 wuamlEse Sggel gy 2 nuEl, 284
3 9 BAE 7KL glo] ol9) sAe 98l AT

Tz 2 A} : thchang @Kkist.re kr %(Alfo“ H]i%} A7 2y, Hx)0|8, el s
Y191 A 2} : hkong@kist.re.kr A Hz 718 Zo] A 3 glom gkulaln
5°] A w, kgt

285



286

Machine

Compliance Monitoring
- Pressure

- Temperatute

- Flow

4
' Expert System

: Knowledge base + Inference Engine
A

r Neural Wetwork

- Error Back-propagation

O Hopfield network..

~

Management Report
- Root cause

- System status
- Maintenance plan

fes  Fuzzy Theory
Vibration Monitoring
- Displacement e
Velocity j—  Statistical Approach
- Acceleration. p=

" Probabilistic Approach
Wear Monitoring - Bayesian theory
- Oil contamination = - Ceriainty factor
- Qil property . Dempster-Shafer method
Monitoring Diagnosis

Fig. 1. Integrated condition monitoring & diagnosis.
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Fig. 2. Correlation diagram.
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Fig. 3. Schematic view of simulator.
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Table 1. Specification of simulator
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Integrated Condition Monitoring System

- Main Component

— Motor(7.5 kW), Qil Reservoir

— Gear Unit: gear ratio 1:1, helical gear

— Journal Bearing: brass 1/d=1

— Loading Device: load cell, pneumatic
* Lubrication

— Oil Viscosity: 46 ¢St @ 40°C (ISO V(G46)

— Qil Reservoir: about 2 L
* Sensor

— Gear: OMD, accelerometer, thermocouple

— Bearing & Seal
: OMD, gap sensor(X,Y), thermocouple

Thermocouple '

T 4"’
(Ex{end foree)

(Bearing Leﬂ]w ‘§~eaving Right)

Temperature

- Thermocouple TP-100 47

OMD sensor (Total contamination) ]

Fig. 4. Schematic view of overload test.
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