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Fault Diagnosis of a Pump Using Acoustic and Vibration Signals

S. J. Park, W. S. Chung(Dept. of Mech. Eng., Graduate school Kunsan Nat'l Univ.),
S. Y. Lee, and T. J. Chung(School of Mech. Eng., Kunsan Nat'l Univ.)

ABSTRACT

We should maintain the maximum operation capacity for production facilities and find properly out the fault of
each equipment rapidly in order to decrease a loss caused by its failure. The acoustic and vibration signals of a

machine always carry the dynamic information of the machine. These signals are very useful for the feature extraction
and fault diagnosis. We performed a fundamental study which develops a system of fault diagnosis for a pump. We
experimented vibrations by acceleration sensors and noises by microphones, compared and analysed for normal
products, artificially deformed products. We tried to search a change of the dynamic signals according to machine
malfunctions and analyse the type of deformation or failure. The results showed that acoustic signals as well as
vibration signals can be used as a simple method for a detection of machine malfunction or fault diagnosis.
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Table 1 Abnormalities and characteristic frequencies®
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Fig. 1 PU-250M pump and measuring points
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(a) Vibration of a pump in normal condition
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(b) Vibration of a pump with unevenly ground blade
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(c) Vibration of a pump with deformed fin in shaft
Fig. 2 Vertical vibrations at motor side
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(b) Vibration driven by 58.5 Hz
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{c) Vibration driven by 63 Hz
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(d) Vibration driven by 67.2 Hz
Fig. 3 Horizontal vibrations of a pump(motor side)
with unevenly ground blade
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Fig. 4(a) Noise of a normal pump driven by 53.6 Hz

- 885 -



Mag.(Pa)

01
0.08
0.06
0.04
0.02
b fabai 1 A.“.ALJ PRI ~
0 200 400 600 800 1000 1200 1400

Frequency(Hz)

Fig. 4(b) Noise of a normal pump driven by 58 Hz
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Fig. 4(c) Noise of a normal pump driven by 62.3 Hz
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Fig. 5(a) Noise of a pump with a blade unevenly
ground driven by 53.9 Hz
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Fig. 5(b) Noise of a pump with a blade unevenly
ground driven by 58.5 Hz
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Fig. 5(c} Noise of a pump with a blade unevenly
ground driven by 63 Hz
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Fig. 6(a) Noise of a pump with a bended cooling fin
driven by 53.5 Hz
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Fig. 6(b) Noise of a pump with a bended cooling fin
driven by 58 Hz
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Fig. 6(c) Noise of a pump with a bended cooling fin
driven by 62 Hz
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Table 2 Peak frequencies obtained by sound tests
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