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Abstract: To address the problem of difficulty in mining bearing fault features due to variable operating
conditions of the induced draft fan, a bearing fault feature mining method based on nonlinear modal de-
composition was proposed. Firstly, this method utilized nonlinear modal decomposition to obtain the non-
linear modal component of the signal in the low-frequency portion. And then, it exiracted the instantane-
ous frequency of this component by using the Hilbert transform. The time-domain signal was resampled in
the angular domain by using this instantaneous frequency as the rotational frequency of the bearing. An-
gular domain resampling; Finally, the square envelope blind deconvolution algorithm optimized based on
particle swarm algorithm was used to realize the extraction of bearing fault characteristic order. Verified
through simulation signals and compared with variational mode decomposition (VMD) and empirical mode
decomposition (EMD) , this method had better diagnostic performance. Through the verification of variable
speed bearings at the University of Ottawa, this method can accurately identify bearing faults with an order
of 5.43, and can realize the mining of the bearing fault characteristic order under the noise environment.
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Fig. 9 Rotational frequency extraction

results by VMD
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