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Abstract

This paper systematically analyzes the core role of hydraulic technology in mining machinery and equipment. Starting from Pascal's
principle, and combining with typical equipment cases such as hydraulic supports, excavators, and crushers, it explores its technical
advantages and engineering practices. The research reveals the mechanism by which the hydraulic system achieves efficient
energy conversion through pressure transmission, and systematically analyzes the collaborative action mechanism of the four core
components: the power unit, the actuator, the control module, and the auxiliary device. It focuses on discussing the daily maintenance
strategies and safety management key points of the hydraulic system, and proposes a maintenance improvement plan based on
intelligent monitoring. In view of the special working conditions in mines, a multi-level safety protection system covering pressure
fault-tolerant control,5G+IoT remote monitoring, and Al early warning is established, providing theoretical support for the efficient
and safe operation of mining equipment.
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