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Fault diagnosis of centrifugal compressor vibration based on wavelet
power spectrum and rough set theory

ZENG Qing-sheng, WANG Xiang-jiang
(School of Mechanical Engineering, University of South China, Hengyang 421001, China)

Abstract: Combining the advantages of wavelet power spectrum and rough set, scale wavelet power spectrum about
measured time domain signal was calculated using scale wavelet power spectrum formula, wavelet power spectrum was
made as attribute parameters and corresponding fault as decision property, and rough set was used to build the simpler
knowledge base of intelligent fault diagnosis system. A new fault diagnosis method on centrifugal compressor vibration
based on wavelet power spectrum and rough set theory was presented. The results show that correct diagnosis ratio of
measurement samples is 100%. This method is applied to centrifugal compressor vibration fault diagnosis successfully,

the fault diagnosis ratio and is 88.5%, which is higher than that of the traditional method using time and frequency

parameters.
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Table 1 Fault style and number of object
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Table 2 Sample set for test

S A g
N ¥ I
A 4, 4 4 A 45 A 4 Ag FH
0.063 3 0.051 1 0.164 9 0.087 3 0.054 9 0.1355 02175 0.243 7 00
0.075 5 0.0713 0.196 0 0.066 8 0.093 4 0.091 8 0.179 5 0.2239 00
15 0.077 9 0.057 3 0.169 1 0.068 9 0.077 4 0.066 8 0.2522 0.2314 00
18 0.075 4 0.081 1 0.199 6 0.0613 0.083 2 0.089 1 0.208 6 0.202 4 00
23 0.035 1 0.067 6 0.156 2 0.0713 0.043 3 0.043 5 0.501 7 0.085 7 00
27 0.046 7 0.089 5 0.145 6 0.060 3 0.071 4 0.041 8 0.455 8 0.086 3 00
32 0.146 8 0.025 2 0.092 3 0.051 7 0.147 8 0.0311 0.4289 0.078 3 01
37 0.546 4 0.020 4 0.1357 0.037 5 0.060 5 0.113 3 0.053 2 0.033 5 01
41 0.057 2 0.053 1 0.2350 0.088 6 0.092 4 0.2212 0.179 3 0.074 4 01
47 0.490 5 0.0189 0.168 9 0.094 5 0.110 8 0.037 5 0.061 2 0.018 3 01
52 0.045 2 0.012 8 0.128 1 0.0312 0.053 8 0.063 9 0.464 7 0.199 3 01
58 0.083 0 0.1123 0.104 0 0.030 4 0.064 2 0.278 1 0.0825 0.248 6 01
63 0.048 2 0.167 5 0.117 1 0.060 4 0.072 5 0.139 5 0.2151 0.1813 1
68 0.056 0 0.2413 0.0755 0.084 7 0.051 4 0.255 4 0.069 4 0.1633 11
73 0.283 9 0.038 7 0.177 6 0.1089 0.065 3 0.051 6 0.2713 0.0136 11
79 0.060 9 0.118 2 0.124 0 0.051 7 0.065 6 0.163 2 0.2555 0.1723 11
84 0.3575 0.043 8 0.155 6 0.1117 0.082 3 0.044 3 0.3532 0.044 6 11
90 0.0813 0.1356 0.1343 0.154 1 0.063 3 0.182 8 0.351 4 0.1532 11
®3 LA 5
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0 100 200 300 400 500 600 700
. . 5
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. . 5
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= = = — —5 1 1 M i L L
100 IF4>,=0,44=1, 4= 1, THEN CLASS=11 0 100 200 300 400 500 600 700
: : 10
120 IF Ay =1, 4, =3, Ay =0, THEN CLASS=01 < 0
. -10 - : : - s :
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az NG RS 3 6N RN 5, H. s=d\+dy+dstas. from rotor of centrifugal compressor vibration
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