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Abstract: A method of combined feature extraction and analysis in time and time-frequency
domain is put forward for the diagnosis of early rubbing fault of rotor system is proposed and the
implement of this method is given on a simplified rotor system. The dynamic model of rubbing
fault related to single disk rotor with sliding bearing is established based on BP neural network
and influence function method, followed with the numerical simulation of rotor system rubbing
fault. The statistical method and wavelet packet decomposition are applied to extract features of
the signal in time domain and time-frequency domain, based on which the feature space of rubbing

fault is established preliminarily. Comparative analysis of the fault diagnosis performance based
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on features in time, time-frequency and coupled two domains is carried out using the SVM model.
By introducing the distinguishing function, the normal vibration signal and fault signal are
considered simultaneously and the divisibility of each feature is analyzed according to which
features are further sorted. With the results of sorted features, the feature space is divided into

The SVM models

according to the single feature and combined features in each region are established separately to

two regions labelled with high and low distinguishing degree respectively.

diagnose the rubbing fault of rotor system. The results show that the recognition rate in term of
single feature is positively correlated with the value of distinguishing function. The recognition
effect of combined features is better than that of single feature, meanwhile the recognition effect
of combined features selected in high distinguishing region is obviously better than that in low
distinguishing region. In view of the rubbing fault samples in this paper, the mean fault
recognition rate of random three-feature combination in high distinguishing region reach above
90%. In summary, the fault feature extraction and analysis method in this paper can provide a

reference for the identification of complex faults.
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