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Abstract

The PHM + Wheel System (Wheel Fault Prediction and Health Management System) integrates pre-alarm data from locomotive
axle monitoring devices, TPDS, and wheelset online detection systems to predict wheel failures and manage maintenance. This
study adopts a probabilistic framework and statistical methodology to analyze pre-alarm data from HXD2 locomotives in railway
depots monitored by TPDS, along with polygonal data from non-landing lathe inspections before wheel overhauls. Through deep

data mining, we propose practical applications of TPDS polygonal alarm data in the PHM + Wheel System to enhance maintenance
efficiency.
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