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Abstract: A novel fault diagnosis method of rolling bearing based on CLMD(Complex Local Mean Decompo-
sition) and CSES(Complex Signal Envelope Spectrum) is proposed. Firstly,the vibration signals in two direc-
tions are collected by the acceleration sensors installed perpendicularly to each other and combined into a
complex signal. Then the complex signals are adaptively decomposed by CLMD,and the real and imaginary
envelope signals obtained from the complex signal are combined into a complex envelope signal. According
to the amplitude enhancement and composite frequency feature of complex Fourier transform, the complex
Fourier transform is directly applied to the complex envelope signal, and the extracted fault characteristic
frequency is clearer. By the outer ring fault experiment in different position of rolling bearing,it is proved
that the proposed method can enhance the fault feature and can be used to diagnose weak faults and com-
pound faults of rolling bearing.

Key words:rolling bearing; early failure;fault diagnosis;complex local mean decomposition;complex Fourier

transform ; complex signal envelope spectrum
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Fig.A3 Vibration signals x and y respectively in X and Y directions when outer ring fault is set in 3 o'clock direction
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Fig.A1 Comparison between Fourier spectrum and full vector spectrum of complex signal
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Fig.A2 Schematic diagram of test platform
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TableAl Analysis of Fourier spectrum and full vector spectrum of a;and phase difference between a;, and a;y, under outer ring fault

set in different directions

iR e B o7 fo AR/ fo-fo AR/ I Bl F b A/
ol ) max{a/Ra[f=fo,a/Ralf=fs-f, }/%
" (mm s?) (mm s?) (mm s?)
03:00 0.2625 0.1621 0.1555 -27.67 68.81
04:30 0.1868 0.1446 0.1729 -15.96 8.039
06:00 0.6313 0.4321 0.5467 21.25 15.47
07:30 0.1248 0.1223 0.1239 -3.01 0.73
09:00 0.1968 0.1539 0.1613 -16.09 22.01
0.6 —
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= X: 1831
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Fig.A4 RMS of signals in Channel 5 and 6 of Bearing No.3
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Fig.A5 Vibration signal and fast spectral kurtosis of Channel 5 and 6 of No.3 Bearing
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Fig.A6 Envelope spectrums demodulated by fast spectral kurtosis
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Fig.A7 First three-order envelope spectrums extracted by LMD method
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Fig.A8 Vibration signals x and y respectively in horizontal and vertical directions for Casel
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Fig.A9 Fast spectral kurtosis and its corresponding envelope spectrum
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Fig.A10 Vibration signals x and y respectively in horizontal and vertical directions for Case2
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Fig.Al1 Phase difference, complex Fourier spectrum and full vector spectrum of a; and a,
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