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Weak fault identification of rolling bearings based on VMD singular value entropy

ZHANG Chen ZHAO Rongzhen DENG Linfeng
( School of Mechanical & Electronic Engineering Lanzhou University of Technology Lanzhou 730050 China)

Abstract:  Aiming at problems of rolling bearings’ weak failures being difficult to identify a rolling bearing weak
fault identification method based on fusion of the variational mode decomposition ( VMD) and the singular value entropy
was proposed. Firstly VMD was done for vibration signal of a rolling bearing to obtain 4 intrinsic mode functions
(IMFs) . According to a mean square deviation-Euclidean distance index IMF components containing rich fault
information were chosen to perform signal reconstruction. Then the singular value decomposition ( SVD) was done for the
reconstructed signal to obtain the diagonal matrix of singular values and the diagonal matrix” s singular value entropy was
obtained using the information entropy theory. Finally the singular value entropy was used to distinguish working state
and fault type of the bearing. The new method was verified with rolling bearing vibration signals of American West Storage
University. The results showed that compared with the traditional EMD singular value entropy fault diagnosis method this
method can more clearly delineate rolling bearing weak fault classes to correctly identify a bearing” s weak fault. This
study provided a reliable basis for weak fault diagnosis of rolling bearings.
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Tab.1 SKF6205 bearing parameters cm VMD K=4 @=2000 7=0.3
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2.50 5.20 1.50 0.79 3.90 VMD R 3
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Fig.2 Waveform diagram of original vibration signal
3 4 IMF - 2 4 IMF
2 ° 2 4 IMF Tab.2 The mean variance and euclidean distance of the four
IMF, IMF, IMF, IMF, IMF components and the original signal
IMF, IMF, IMF, IMF, IMF,
IMF 0.110 0 0.205 4 0.263 7 0.256 8
IMF
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Fig.3  VMD decomposition result of inner defect signal 4
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