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Abstract

A novel adaptive empirical wavelet tower decomposition method was proposed to solve the problem that the

weak fault features of gears are difficult to be diagnosed under strong background noise. Firstly, the Fourier transform

was utilized to process the vibration signals of gear faults. The frequency spectrum of a signal could be effectively seg-

mented according to the number of decomposition layers, and the empirical wavelet transform (EWT) was applied to ex-

tract the intrinsic modes of the signal. Secondly, the time-frequency kurtosis index was proposed to evaluate the perfor-

mance of mode signals. Then the time-frequency kurtosis diagram of all mode signals under different decomposition lay-

ers was acquired to determine the frequency band range of the optimal mode signal. Finally, weak fault features of gears

were extracted through envelope demodulation analysis for the optimal mode signal. Experimental results showed that the

proposed method can effectively improve the weak fault detection of gears, and eliminate the errors caused by the strong

background noise, which outperforms the traditional EWT method.
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