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Fault Feature Extraction of Sun Gear Based
Co-source and EFD Method

LI Hongkun, ZHANG Zhai, LI Bin, LI Linzhao, WAN Ceng
(School of Automation, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Planetary gearboxes have complex transmission mechanisms. With a sun gear failure, its fault information is
usually interfered with or covered, making it difficult to identify th fault; To effectively extract common features from fault
vibration signals, a co-source response strategy for vibration source separation is presented. Based on the periodic and low-
rank characteristics of internal excitation signals in rotating machinery, this approach identifies homologous response seg-
ments highly related to sun gear faults, obtains segments with rich fault information, extracts main components that best re-
present the fault characteristics, and highlights fault information and reduces the interference of irrelevant information; Based
on traditional empirical Fourier decomposition, a frequency band segmentation threshold is set to avoid local spectral segmen-
tation. The optimal decomposition components are adaptively selected through a fault feature ratio index, and the envelope
spectrum is used to verify the effectiveness of fault feature extraction; Finally, the method’s effectiveness is validated using
both the vibration signals of sun gear crack faults and actual gearbox operational data. clearly extracting the features of sun
gear crack faults.

Keywords: planetary gearbox; sun gear crack fault; empirical fourier decomposition; tidal cycle; fault feature extraction
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