= O . A ~
ol &l Wy AT darelgs o] &3 A7) A
25 - o)
RS 2 e e gkl
bl 2] ekt

Fault Diagnosis of Rotating Machines Using Wavelet Transform
and Neural Network
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ABSTRACT: The fault detection and diagnosis of rotating machinery widely used in plants including the ship are important for
maintaining the performance of plants. Recently, the wavelet transform has been recognized an efficient method to detect a little
variation of physical quantities by the synchronous localization of time and frequency domains using the translation and dilation of
signals. In this paper, in order to develop efficient and reliable fault detection and diagnosis system of rotating machines, the
performance of wavelet transformation to detect a little variation of machine status and neural network to diagnose the cause of machine

faults are investigated and experimented.
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Fig. 4 Vibration signal at normal and fault conditions
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Table 1 Root-mean-square value V. of vibratory accerelation

and its standard variation o,

(umit: volt)
Condition| Normal | Unbalance Misalign- Damgged
ment bearing
Vs 0.9618 2.2809 22972 22926
R 0.5876 1.4160 1.4153 1.3227

N
2
ofy

Table 2 Root-mean-square value V/,,, and its standard
variation ¢; at each level of wavelet transformed signal

(unit: volt)

Condition Level 1|Level 2|Level 3|Level 4| Level 5
Vo | 09094 | 1.2021 | 0.3399 | 0.7340 | 0.3358
o, | 05011 | 0.7282 | 0.2279 | 0.4282 | 0.2241
Vo | 220734 | 3.0455 | 0.9823 | 1.5146 | 0.2434
o, | 1.1445 | 1.6353 | 0.6190 | 0.9485 | 0.1619
Misalign- Vo | 0.9098 | 1.2032 | 0.3509 | 0.7799 | 0.9245

ment o, | 05003 | 0.7260 | 0.2370 | 0.4580 | 0.6640
Damaged Vo | 0.9098 | 1.2030 | 0.3493 | 0.7766 | 1.6884
bearing o, | 05004 | 0.7262 | 0.2354 | 04543 | 1.0439

Normal

Unbalance
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Table 3 Fault diagnosis results in percentage

S -
Condition Normal | Unbalance 18 a@ge
ment bearing,
Normal 98.7 2.8 04 0.0
Unbalance 1.0 99.1 0.0 0.0
Misalign- 55 0.0 99.0 0.1
ment
Damaged 0.0 00 08 99.6
bearing,
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