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Fig.7 TFRs of the multi-component signal free from noise
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Adaptively matching chirp-rate linear transform and its application to
fault diagnosis of rotating machinery

HUA Ze-hui', SHI Juan-juan', WANG Yan-fang’, JIANG Xing-zxing',
SHEN Chang-qing', ZHU Zhong-kui'
(1.School of Rail Transportation, Soochow University, Suzhou 215131, China;
2.Department of Automobile Engineering, Zhengzhou Technical College, Zhengzhou 450121, China)

Abstract: Rotating machinery usually works in the time-varying speed condition so that the vibration signal which contains rich
health information also shows strong non-stationarities. Constrained by limited time-frequency (TF) resolution, the ideal time-fre-
quency representation (TFR) cannot be obtained when the frequency of the analyzed signal varies. Based on the fact that a single
linear chirplet transform can improve the concentration level of the TFR when the slope of the frequency is consistent with the cho-
sen chirp-rate in LCT, a new time-frequency analysis (TFA) method is proposed, named as adaptively matching chirp-rate linear
transform (AMCLT). To better match the changing frequency of the signal, chirp-rate determination strategy guided by kurtosis is
proposed. To simplify the algorithm, the original linear transform kernel is advanced to make the proposed method increase the
TFR concentration level when analyzing multiple frequency-modulated signals without iterations. Besides, the proposed method al-
so allows for the perfect signal reconstruction of the interested frequency components. The analyzing results of vibration signal
shows that, in terms of readability of the TFR, the proposed method can acquire the improved TFR with more concentrated ener-
gy and free from cross term interference. In terms of the feature extraction, the proposed method can extract the fault related fea-
tures in the rotating machinery vibration signal more accurately and can be effectively applied to fault diagnosis of rotating machin-

ery.
Key words: fault diagnosis; bearing; time-varying speed; time-frequency analysis; linear chirplet transform; kurtosis

fEZ A FEEE(1996-) , 3 A WF 98 4 . E-mail: zhhual63@stu.suda.edu.cn
BIRESE: AIEE(1985) , 4, Wit @ ##2, il 14 S0 . E-mail: jshi091@suda.edu.cn



