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Abstract :

Keywords :

In response to the harsh working conditions of open—pit coal mines, characterized by high intensity,
high dust levels, and strong vibrations, as well as the drawbacks of traditional maintenance models
such as delayed response and high costs, this paper proposes an intelligent diagnosis and preventive
maintenance system for mechanical equipment in open—pit coal mines. It systematically analyzes
the failure mechanisms of core equipment such as excavation, transportation, and crushing, and
evaluates the limitations of traditional models such as post-failure repair and regular maintenance.
Building on this foundation, a "four—layer progressive" system architecture is constructed, adhering
to design principles of reliability, real-time performance, compatibility, and scalability, encompassing
the perception layer, transmission layer, platform layer, and application layer. Leveraging three key
technologies—industrial 10T, big data, and artificial inteligence—the paper focuses on elaborating
on core implementation methods such as multi-source heterogeneous data acquisition and fusion,
intelligent fault diagnosis based on machine learning, data—driven remaining useful life (RUL) prediction
of equipment, and intelligent maintenance decision optimization oriented towards overall production.
Through the establishment of a closed-loop management system encompassing "monitoring—
diagnosis—prediction—-maintenance-review," this system enables second-level early warning, precise
positioning, and life prediction of equipment failures, and outputs optimal maintenance plans that
balance maintenance costs and production efficiency. It provides a systematic technological solution
for enhancing the equipment management level, ensuring safe production, and reducing operational
costs in open—pit coal mines..

open-pit coal mine; intelligent diagnosis; predictive maintenance; remaining useful life
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