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A Study on the Diagnosis of the Centrifugal Pump by the Intelligent Diagnostic Method

Joon Shin*, Tae-Yeon Lee"

1' Abstract ][

The rotating machineries always generate harmonic frequencies of their own rotating speed, and increment of vibration
amplitude affects to the equipments which connected to the vibrational source and causes industrial calamities. The life
cycle of equipments can be extended and damages to the human beings could be prevented by identifying the cause of
malfunctions through prediction of the increment of vibration and records of vibrational history. In this study, therefore,
diagnostic expert algorithm for the centrifugal pump is developed by integrating fuzzy inference method and signal processing
techniques. And the validity of the developed diagnostic system is examined via various computer simulations.
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Table 1 Vibrational characteristics of rotating machines
according to malfunctions

. Characteristics
Malfimctions
main frequency direction
unbalance 1RF(90) A(10), H(50), V(40)
misalignment | IRF(40), 2RF(50) | A(50), H(30), V(20)
oil whirl > (.5RF(100) A(10), H(50), V(40)
bearing 1RF(40)
defects side band(20) AB0), H40), V(30)
mechanical 2RF(50)
looseness harmonic(30) A(10), H30), V(60)
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Table 2 The relationship between diagnosis index and
malfunctions

index harmo- Axial | side
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unbalance o O
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oil whirl AN o
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Fig. 1 Membership functions for RMS difference
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Fig. 2 Membership functions for output
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Table 3 Decision table for output by difference of
RMS and 1st RF

IRF
RMS AZ SM ME BI
AZ NO CA FA AL
SM CA CA FA AL
ME FA FA AL AL
BI AL AL AL AL

Table 4 Decision table for output by difference of
RMS and number of diagnosis index

- Index | 1 2 3
AZ No | No | ca FA
M cA | cA | FA AL
ME FA | FA | AL AL
BI AL | AL | AL AL
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Fig. 3 Vibrational data acquisition set-up for the centrifugal
pump
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Fig. 5 Simulation data for unbalance
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Fig. 6 Diagnostic result of unbalance
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Fig. 9 Simulation data for oil whirl
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Fig. 10 Diagnostic result of oil whirl
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Fig. 11 Simulation data for bearing fault
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Fig. 12 Diagnostic result of bearing fault

I A5E FAANIY B3] HloFe Y&, A7 E F
o AF A4 et 143 A FaeE JehdA =5
o] A% ZuLE FAOZ 17 ATy HYHE
sideband7} UEhdth?. whab o] AgolA L Fig. 49
yx Aret I3 golgoA B3 Fubg F9 o 60HzY
sidebandS APA)7| L RMSFHE Hutg o2 Z7kx]A A
o AEE P

$H4H Fig. 12+ oy A dist Ad 27E vehd
I ok AEE Aad o3t Ad A3 @) gz=
42%9] “Fo|” A2 A= o I UYL Wy &
o g SEHQith ghH 7129 RMSo| 2§ At Br4]of
Al side band®] ¥4Jo] HA RMSe| t]x& gL 23
ZEA|TE B Aol A HAAHU RMS HAS S7FA R
o2 A3 ojAef it RMS xjojzl 2.2uf2 AAHE o]
“nATolgte AAE AHEdgh



B BETIA B E =

=% Vol.12 No.4 2003. 8.

Magnitude(¥)

800 1000 1200 1400 1600 1800 2000
Frequency(Hz)

Fig. 13 Simulation data for mechanical looseness
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Fig. 14 Diagnostic result of mechanical looseness
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