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Fig.2 Spectrum of the simulated signal and the

simulated signal envelope with hilbert transform
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Fault detection of gearbox by linear combination of adaptive wavlets

CHEN Han-xin, ZHANG Yan , LIU Cen
(8chool of Mechanical and Electrical Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; Aimed at the problem that the gearbox’ s fault information is always flooded in the
background at the early-age, a new method which identify gear crack from the low-frequency modulated
vibration signal and based on hilbert transform (HT) and adaptive wavelet transform (AWT) was
proposed. Firstly, hilbert transform was used to present the envelope of the modulated vibration signal
to show the modulating frequency. Then, adaptive wavelet transform was applied to process the
modulated vibration signal by hilbert transform. The AWT procedure based on the parametric
optimisation by particle swarm optimization algorithm(PSO) was developed. The experimental results
show that the proposed AWT can match the vibration signal with the meshing frequency and its
harmonics, the coupling frequency, the carrier frequency and its sidebands by an optimized wavelet.
This method is also applied to extract the envelop features from the modulated vibration signal with the
higher resolution,

Key words: fault detection; adaptive wavelet; hilbert transform
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