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Abstract: Gears and rolling bearings are important components of mechanical equipment, and
their conditions are strongly associated with the safe operation of equipment. However, the
diagnosis of slight fault of rolling bearing in gearbox often fails due to the interference of
background noise and discrete frequency components. It is not conducive to long-term stable
operation of equipment. In this paper, a local cepstral editing procedure (LCEP), which
combines the local cepstrum (LLC) theory with cepstral editing procedure (CEP), is proposed.
The LC theory is adjusted so that the time-domain signal can be reconstructed. For the crucial
problem of analyzing frequency band selection, the selection criterion is given in the detection of
slight gearbox bearing fault. The adjusted local cepstrum can extract the interference components
in the complex vibration signal, and the interference components can be recognized and
suppressed. The proposed method is used as signal preprocessing method, then Hilbert transfer
(HT) and envelope analysis are carried out for the reconstructed signal to extract bearing fault

characteristic components. The vibration signal model of gearbox is established and the proposed

ks B . 2019-05-14,  fEHTA: AT Q965 B, T WM LA TN, EHELWH. EXRARXBERXERIAE
(51275379) ; [ 2 g W 2> W] L0 R 4 %% B3 B (520900180008)
[0 £ BB T] . 2019-08-14 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20190814, 1005. 002. html



2 [ . ]

Ko

R

Eird i 53 4

method is employed to analyze the simulated signal and the experimental signal. Compared with

CEP method and cepstral pre-whitening (CPW) method, LCEP method achieves a better result

for envelope spectrum (ES). The slight outer ring fault of the bearing is successfully detected in

the vibration signal with strong background noise, multiple interferences and plentiful amplitude-

modulated and frequency-modulated components.

increased by six times.

The visibility of fault characteristics is
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