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Identification results by the proposed method
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Time-frequency feature extraction and state recognition of vibration
signal of cylindrical roller bearing

LIU Xiangnan', ZHAO Xue—zhi', HE Kuan-fang’
(1.School of Mechanical and Automotive Engineering, South China University of Technology, Guangzhou 510641, China;
2.School of Mechatronics Engineering, Foshan University, Foshan 528225, China)

Abstract: Conducting a study for extracting the fault feature information of the rolling element bearing under variable conditions.
Three typical state components of cylindrical roller bearings (normal bearing, outer ring wear, rolling element wear) are selected
as the research targets. An experimental bench for a cylindrical roller bearing of a special vehicle gearbox is built. The vibration sig-
nals of cylindrical roller bearing failures under different input speeds are collected through the experimental bench. The generalized
Stockwell transform (GST) is used to transform the raw vibration signal into the time-frequency domain, and the obtained two-di-
mensional time-frequency matrix is used as the feature matrix. The characteristic parameters are obtained by performing the singu-
lar value decomposition (SVD) on the feature matrix. The extracted characteristic parameters are input into a Support Vector Ma-
chine (SVM), and the SVM is used to realize the identification of different states of the rolling bearing. The results show that the
proposed method can effectively achieve the vibration signal feature information extraction and state recognition under variable oper-

ating conditions. It can provide an effective mean for the online monitoring of rotating machinery equipment.
Key words: fault diagnosis;roller bearing ; feature extraction ;support vector machine ; state recognition
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