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ABSTRACT: A fault diagnosis approach for rotor systems

based on EMD method and support vector machine is proposed.

The EMD method is used to decompose the vibration signal of
a rotor system into a number of intrinsic mode function
components and then the autoregressive mode(AR) model of
each IMF component is established. The main auto-regressive
parameters and the variances of remnant are regarded as the
feature vectors. Then, the support vector machines used as fault
classfiers are established to identify the condition and fault
pattern of the rotor system. Practical examples show that the
proposed approach can be applied to the rotor system fault
diagnosis effectively.
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Tab.1 Thefeaturevectorsof therotor system in different conditions

Iy
BRSNS IMEAR —— _ —HERR _ 2
Ji1 Ji2 i3 ) ia ]is S;

c1 C2 2.0409 0.0959 -1.0688 0.4908 0.03291

1EH (Xe) C2 C3 5.6222 -4.4459 1.8069 -0.2935 0.00292

C3 -4.0615 6.6488 -5.4683 2.2479 -0.3652 0.00091

c1 -2.5638 2.2738 -0.0269 -1.1109 0.5399 0.0204

AT (Xa) [ -3.8755 6.0555 -47211 1.7971 1.7971 0.0022

Cs -4.2577 7.1902 -6.0091 2.4792 -0.4026 0.0001

c1 -2.8031 2.7026 -0.3078 -1.1026 0.56899 0.0267

AKFH(X7) c -3.9114 6.2507 -5.1354 21995 - 0.40195 0.0010

Cs -4.1891 7.1100 -6.1353 27051 - 0.49090 0.0000

c1 -2.8757 2.9168 -0.9192 -0.3518 0.24194 0.3152

HlE P8 (Xa0) c -4.2012 6.9949 -5.7539 2.3293 -0.36991 0.0000

C3 -45186 8.1598 -7.3622 3.3196 - 0.59896 0.0000

c1 -2.2432 16141 0.3637 -1.0044 0.38393 0.0285

AR (X1a) c -3.7021 5.5903 -4.2357 15631 -0.20497 0.0025

C3 -3.9410 6.3587 -5.2887 2.2929 -0.41898 0.0001
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Tab.4 The performance comparison of BP network and SVM where only limited training data is available
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