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Improved Order Envelope Analysis Method for Gear Box Bearing Faults
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Abstract: Aiming at the problem of gear vibration interference during extracting bearing fault
features from vibration signals of variable speed and heavy load equipment, an improved order
envelope analysis method combining gear and bearing parameter information is proposed. The
original vibration signal is interpolated and resampled with the device speed information, and the
non-stationary time domain signal is converted into a stationary angular domain signal. Then the
order spectrum is divided into parts by taking the gear meshing frequency and its harmonics as the
center frequencies and taking the multiple of bearing fault characteristic coefficient as the band
width. The energy of frequency bands are calculated and sorted, and the frequency bands with
larger energy are selected as demodulation frequency bands for filtering. Hilbert transform and

Fourier transform are used for the filtered signals, and the envelope spectrums are obtained. The
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bearing fault is identified by calculating the average of the envelope order spectrums. The

modulation effect of bearing fault impulse component on gear frequency band is explained by gear

meshing dynamics analysis. An actual case verifies that the proposed method integrates fault-

related equipment parameter information in frequency band selection, and the selected frequency

band has strong interpretability, and it comprehensively utilizes the multi-band spectrum

structure related to fault. Demodulation spectrum features are fused by order envelope averaging

to improve the robustness and accuracy of diagnosis results.

Keywords: variable speed and heavy load equipment; gearbox bearing; band selection; spectrum

division; order envelope spectrum
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