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Abstract ; In order to solve the problems that weak signals of rolling bearings are easily drowned in strong
noise environment and its identification lacks the mathematical theoritical foundation, a novel early fault
identification method of rolling bearings combining with improved variational mode decomposition
(IVMD) and maximum correlated kurtosis deconvolution ( MCKD) was proposed based on fractal theory.
Grey wolf optimizer (GWO) was used to optimize the VMD parameters and filter the optimal fractal com-
ponents. MCKD algorithm was used to highlight the impact components in the signal, and the envelope
spectrum was used to analyze the VMD parameters to realize fault diagnosis. Compared with other meth-
ods, the IVMD-MCKD method can better emphasize the fault characteristic frequency and its frequency
multiplier, realizing the early weak fault diagnosis of rolling bearings.
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