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Combination Fault Diagnosis of Gear Box Based on EEMD and
Single Channel Blind Source Separation

Shi Yunlin, Hao Rujiang, An Xuejun

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract:In the complex fault diagnosis of gearbox, multi-stage transmission interferes with each
other. The weak bearing fault is difficult to be extracted because it is annihilated by strong gear fault
and noise. A fault diagnosis method of gearbox based on EEMD and single channel blind source separa-
tion is proposed. Firstly, the vibration signal of the gearbox is collected by a single acceleration sensor,
and then decomposed by using EEMD method. The IMF components are reconstructed according to the
kurtosis criterion and the correlation coefficient. Secondly, the reconstructed IMF components are
solved by blind source separation method. The isolated signal is analyzed by the envelope demodulation
to determine gear fault channel, bearing fault channel and noise channel. Finally, the Fourier transform
of the gear fault channel is carried out. The bearing fault channel is analyzed based on the spectral kur-
tosis resonance demodulation analysis. The characteristic frequency of the signal is extracted and the
complex fault diagnosis of gear box is completed. The validity and feasibility of the method are verified
by experimental study.

Key words: gearbox compound fault; EEMD decomposition; blind source separation; single channel



