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A mechanical fault early warning method based on infinite
student’ s t-mixture model clustering

MA Bo"? SU Fanglian' ZHAO Yi’ CAI WeiDong'
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2. Beijing Key Laboratory for Health Monitoring and Self-Recovery of High-End Mechanical Equipment,
Beijing University of Chemical Technology, Beijing 100029 ;
3. Shanghai Aircraft Design and Research Institute, Commercial Aircraft Corporation of China Ltd. , Shanghai 201210, China)

Abstract; Due to the non-stationary characteristics of the vibration signals of complex machinery such as reciproca-
ting compressors and gas turbines, the signal feature threshold alarm method has low alarm accuracy. In order to
solve this problem, a fault early warning method based on the infinite student’ s t-mixture model (iSMM) is pro-
posed. The proposed method first uses iISMM trained by a high-dimensional feature space which is based on the me-
chanical vibration signal features to describe the change in performance of the equipment. Secondly, the divergence
between the normal condition model and the real-time working model is calculated by matching based on approxima-
ting KL. divergence. Finally, real-time fault early warning for the mechanical equipment is realized by comparing
the divergence with the early warning threshold calculated based on the 3¢ rule of thumb. The proposed method has
been validated by using actual failure case data for a reciprocating compressor. The results show that this method
has high alarm accuracy and good timeliness. The proposed method can provide effective mechanical fault early
warning.
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