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Table 1 Structural parameters of rolling bearing
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Incipient bearing fault diagnosis based on VMD and 1.5-dimension spectrum
WANG Xiaolong, TANG Guiji
(School of Energy,Power and Mechanical Engineering,North China Electric Power University, Baoding 071000, China)

Abstract: A method based on VMD (Variational Mode Decomposition) and 1.5-dimension spectrum is proposed
for diagnosing the incipient fault of rolling bearing. The number of IMFs(Intrinsic Mode Functions) should
be set in advance for processing the fault signals by VMD and the best IMF should be selected from the
obtained results for facilitating the following analysis. A method of kurtosis diagram is thus proposed:the
maximum number of IMF is set and the IFM kurtosis diagram is calculated;the original fault signals are
processed by VMD based on different IMF numbers;the best IMF is selected and then processed by the
envelope demodulation;the 1.5-dimension spectrum of the demodulated envelope signals are calculated;the
fault type is detected by analyzing the frequency components with obvious amplitude in the calculated 1.5-
dimension spectrum. The results of analysis for simulative signals and measured signals show that,the
proposed diagnosis method can effectively extract the weak characteristic information from the incipient fault
signals of bearing and diagnose the incipient fault of rolling bearing exactly.

Key words: rolling bearing; incipient fault; kurtosis; variational mode decomposition; 1.5-dimension

spectrum
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