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A Diagnosis Method for Unbalance Fault of Motorized Spindles Using
Symmetrical Polar Image and Clustering of Fuzzy C-Means
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Abstract: A new unbalance diagnosis method based on the symmetrical polar coordinate image
and clustering of fuzzy C-means (FCM) is proposed for the unbalance fault of motorized spindle
rotor. The empirical mode decomposition is used to reduce the noise of time-domain vibration
signal of a rotor and then it is transformed into a two-dimensional snowflake image through using
the symmetrical polar coordinate method. Two-dimensional feature parameters of the snowflake
image are extracted by the gray level co-occurrence matrix. Vectors of fault features for the
characteristic parameters of the known sample signals are constructed and standardized as FCM
input, then a classification matrix and clustering centers are obtained. The proximity between
tested samples and the cluster centers of known fault samples are calculated to realize recognition
and classification of the unbalance faults. Diagnostic tests of three different imbalance states of a
rotor at 1 800 r/min are completed on the platform of a motorized spindle system, and the

classification accuracy of the proposed method is 73% for 45 groups of small samples identification.
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