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Bearing fault diagnosis for Mahalanobis-Taguchi system based on
EEMD-SVD and time-domain analysis
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Abstract: Aimed at the occurrence time point of the initial bearing fault and its degradation trend, a diag-
nosis method of bearing fault in Mahalanobis-Taguchi system is presented based on the entire average ex-
perience mode decomposition-singular value decomposition ( EEMD-SVD) and the time-domain analysis.
In the method presented, the time-domain and time-frequency characteristics of the vibration signal is ex-
tracted to construct a datum space for different characteristic parameters an orthogonal list is employed to
conduct dimensional reduction and optimization of the characteristic parameter, merging them eventually
into a single characteristic parameter Mahalanobis distance. This Mahalanobis distance is used respectively
to monitor the running state of the bearing, judge the occurrence moment and evolution trend of initial
failure, and divide the development of the fault into stages. This method is effective to extract the time-fre-
quency characteristics of the vibration signal and optimize the datum space of Mahalanobis-Taguchi sys-
tem, and more accurate to identity the occurrence time point of the fault and divide rationally the bearing
degradation process. The validity and rationality of the proposed method are verified by accelerative life
test of two sets of rolling bearings.

Key words: initial fault; EEMD-SVD; time-frequency characteristics; Mahalanobis=Taguchi system; con-
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