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Fault Diagnosis of a Pump Using Analysis of Noise

Soon-Jae Park*, Sin-Young Lee

{ Abstract }

The results showed that acoustic signals as well

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 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 obtained noises by a microphone, analysed and compared the signals
converted to frequency range for normal products, artificially deformed products. We tried to search a
change of noise signals according to machine malfunctions and analyse the type of deformation or failure.

as vibration signals can be used as a simple method for

a detection of machine malfunction or fault diagnosis.
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Fig. 1. PU-250M pump
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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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Fig. 3(a). Noise of a normal pump
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Fig. 4(b). Noise of a pump with a bended
cooling fin
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Fig. 5(a). Noise of a pump with unevenly ground

blade
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Fig. 5(b). Noise of a pump with unevenly ground
blade
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Fig. 6(a). Noise of a pump with damaged

bearing
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Fig. 6(b). Noise of a pump with damaged
bearing

Table 1(a) Peak frequencies by Noise of a normal

pump
P Driving speed Peak f .
ump (Hz) eak frequencies
54 6X - 8X - 14X - 12X - 9X
55 1X - 8X - 6X - 4X - 2X
56 1X - 8X - 6X - 2X - 4X
57 1X - 2X - 4X - 6X - 8X
58 1X-2X - 8X - 6X - 16X
1 59 2X - 8X - 1X - 16X - 10X
60 2X - 8X - 23X - 1X - 6X
61 2X - 1X - 8X - 6X - 12X
62 2X - 1X - 6X - 12X - 8X
63 2X - 1X - 6X - 8X - 22X
64 2X - 1X - 6X - 12X - 22X




Table 1(b) Peak frequencies by Noise of a normal

pump
Driving speed .
Pump Peak frequencies
(Hz)
54 8X - 14X - 4X - 2X - 10X
55 8X - 4X - 6X - 14X - 2X
56 14X - 8X - 4X - 2X - 12X
57 4X - 8X - 2X - 6X - 14X
58 4X - 8X - 2X - 6X - 27X
2 59 2X - 8X - 12X - 4X - 6X
60 2X - 8X - 12X - 6X - 4X
61 2X - 8X - 6X - 12X - 16X
62 8X - 2X - 12X - 16X - 6X
63 8X - 12X - 2X - 6X - 1X
64 6X - 12X - 8X - 10X - 16X

Table 2(a) Peak frequencies by Noise of a
pump with a bended cooling fin

B Driving speed Peak fr .

ump (H2) ¢ equencies
54 8X - 4X - 12X - 6X - 14X
55 4X - 6X - 8X - 2X - 14X
56 8X - 4X - 6X - 16X - 2X
57 4X - 8X - 2X - 6X - 12X
58 8X - 2X - 12X - 4X - 6X

3 59 2X - 8X - 6X - 4X - 1X
60 2X - 6X - 8X - 4X - 12X
61 2X - 6X - 8X - 1X - 12X
62 2X - 6X - 8X - 12X - 16X
63 2X - 6X - 8X - 1X - 12X
64 2X - 6X - 8X - 1X - 10X

Table 2(b) Peak frequencies by Noise of a pump with

a bended cooling fin

Driving speed ok £ .
Pump (Hz) Pe equencies

54 1X - 6X - 14X - 8X - 20X
55 8X - 1X - 12X - 14X - 4X
56 4X - 6X - 18X - 2X - 8X
57 4X - 2X - 6X - 8X - 20X
58 2X - 4X - 10X - 20X - 14X

4 59 2X - 6X - 4X - 8X - 12X
60 2X - 8X - 6X - 10X - 20X
61 2X - 8X - 18X - 6X - 12X
62 2X - 8X - 12X - 18X - 6X
63 2X - 12X - 6X - 8X - 16X
64 2X - 12X - 8X - 16X - 18X

Table 3(a) Peak frequencies by Noise of a pump with

unevenly ground blade

Pump Driving specd Peak frequencies
(Hz)
54 1X - 8X - 13X - 15X - 7X
55 1X - 8X - 6X - 7X - 11X
56 1X -4X - 8X - 14X - 7X
57 1X - 4X - 2X - 7X - 13X
58 1X -2X -4X - 7X - 8X

5 59 1X -2X - 7X - 3X - 12X
60 1X - 2X - 3X - 5X - 7X
61 1X-2X - 7X - 8X - 11X
62 1X -2X - 7X - 6X - 8X
63 1IX-2X-6X - 11X - 12X
64 1X-2X-6X-7X-11X

Table 3(b) Peak frequencies by Noise of a pump with

unevenly ground blade

P Driving speed Peak f .
ump () eak frequencies
54 1X - 5X - 13X - 23X - 7X
55 1X - 5X - 13X - 14X - 2X
56 IX -4X - 12X - 3X - 5X
57 4X - 1X - 2X - 3X - 12X
58 4X - 2X - 12X - 1X - 23X
6 59 2X - 4X - 1X - 23X - 12X
60 2X - 4X - 1X - 23X - 12X
61 IX-2X -4X - 6X - 11X
62 IX-2X-6X-10X - 11X
63 1X - 2X - 11X - 6X - 4X
64 1IX - 11X - 6X - 4X - 15X

Table 4(a) Peak frequencies by Noise of a pump

with damaged bearing

Driving speed ok f .
Pump (Hz) Peak frequencies

54 8X - 1X - 10X - 12X - 14X

55 8X - 6X - 10X - 14X - 16X

56 10X - 4X - 14X - 6X - 2X

57 4X - 10X - 8X - 1X - 2X

58 4X - 1X - 14X - 2X - 8X

7 59 4X - 2X - 6X - 14X - 1X

60 2X - 6X - 14X - 12X - 4X

61 2X - 6X - 1X - 8X - 12X

62 8X - 6X - 12X - 1X - 2X

63 6X - 8X - 1IX - 2X - 12X

64 6X - 8X - 12X - 2X - 1X
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Table 4(b) Peak frequencies by Noise of a pump with

damaged bearing
Pump Dnvxr(xs;)pced Peak frequencies

54 8X - 1X - 10X - 12X - 14X
55 8X - 12X - 1X - 14X - 10X
56 8X - 4X - 10X - 2X - 13X
57 4X - 2X - 6X - 8X - 12X
58 2X - 4X - 8X - 12X - 11X

8 59 2X - 8X - 4X - 12X - 10X
60 2X - 6X - 8X - 12X - 4X
61 2X - 6X - 8X - 12X - 4X
62 6X - 2X - 8X - 1X - 10X
63 2X - 6X - 10X - 1X - 4X
64 6X - 2X - 10X - 8X - 4X
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