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Automatic- Extraction of Wavelet Energy Featuresfor Rotor Fault Signals

DENG Yan, CHEN Go
(Cdlege d Givil Aviation, Nanjing University o Aeronautics and Astronautics, Nanjing 210016, China)

Absgract: A new method based on wavelet trandorm is proposed to extract rotor fault sgnd energy features
automaticaly. The method is notivated by multiplefrequency andyds and the scale trandorm theory is goplied to
resample the orignad sgnd a certain time interval. The re-sanpled dgna is decomposed into a preddined layer with
wavelet trandorm, and the energy features of the frequency band are acquired. It can diminate the efect of rotor gpeed
and sampling frequency on the digribution of wavelet andyd's frequency band energy. Energy features of the frequency
band have unified physca meanings. In a smulation setup of the 4.-3 multi-function rotor , we Smulate 128 sanples
including 4 kinds of comnon rotor faults, namely , imbaance, rub-inpact , oil whipping and misaignment , extract the
samples energy features, and condruct integrated neurd networks to recognize the sanples faults. The results show
validity of the proposed method.
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Table 1 Conparioon o digribution of energy features (sanpling interva A t; =0.005 9
n/(r-min- %) (=) D, D3 D, BDs e B EDg EAg
1000 0.0130 0.1422 0.656 9 0.1075 0.012 6 0.009 4 0.0143 0.005 3 0.038 9
2000 0.1223 0.534 6 0.107 8 0.013 2 0.006 5 0.003 9 0.0231 0.083 2 0.105 4
5 000 0.9109 0.007 7 0.0105 0.002 8 0.000 5 0.000 7 0.007 6 0.0255 0.0338
2 ( n=2 000 r/min)
Table 2 Conparion of digribution of energy features (rotating speed n=2 000 r/min)
Atys =) =) EDs B, EDs EDs B, EDg EAg
0.01 0.6619  0.1142  0.0185 0.0036  0.0036  0.0214  0.0838  0.0012 0.0918
0.005 0.123  0.53%6  0.1078  0.0132  0.0065 0.0039  0.0231  0.0832 0.105 4
0.001 0.0004  0.0050 0.0669  0.4984  0.3475  0.0094  0.0164  0.0210 0.0350
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Table 3 Conparion o didribution of energy features extracted by new method (sampling interval A ts =0.005 9
/ E:)l EDZ 533 HD4 535 EDG ED7 EDS EAB
wiPm (50 100x) (25 50x) (12.5 25x)(6.2 12.5%)(3.1 6.2x) (1.6 3.1x) (0.8 1.6x) (0.4 0.8x) (0 0.4x)
1 000 0.0000 0.0000 0.000 1 0.000 8 0.0110 0.1325 0.687 4 0.152 6 0.0157
2 000 0.0000 0.0000 0.000 2 0.0015 0.012 2 0.1324 0.684 8 0.150 8 0.0181
5 000 0.0000 0.000 1 0.000 4 0.002 9 0.022 9 0.1827 0.656 9 0.1214 0.012 8
4 ( n =2 000 rpm)
Table 4 Conparion of digribution of energy features extracted by new method (rotating speed n =2 000 rpm)
Aty ED; ED, EDs ED,4 EDs EDs ED; EDg EAg
S
(50 100x) (25 50x) (12.5 25x)(6.2 12.5x)(3.1 6.2x) (1.6 3.1x) (0.8 1.6x) (0.4 0.8x) (0 0.4x)
0.005 0.0000 0.000 0 0.000 2 0.0015 0.012 2 0.1324 0.684 8 0.150 8 0.0181
0.002 0.000 0 0.000 0 0.000 1 0.000 7 0.0109 0.1328 0.686 3 0.1511 0.0180
0.001 0.0000 0.0000 0.000 0 0.000 7 0.0109 0.1328 0.686 4 0.1511 0.018 0
4 1
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Table 5 Optimizing gructure parameters o rrNNs
9 5 23 480 0.001
9 2 31 440 0.001
9 17 7 400 0.001
9 28 17 220 0.001
(4) , 85%,
6 6 , ,
6
Table 6 Reoognition rate of compostive neural networks to rotor fault sanples
13 13 1 0.963 25
15 15 2 0.9775
0.8925
20 20 3 0.984 38
16 16 4 0.851 25
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