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Abstract

In order to solve the problems of delayed response and insufficient stability of the hydraulic support electro-hydraulic control system
in intelligent coal mining working face, and to improve the accuracy of support and coal mining efficiency, this paper conducts a
study on the system response characteristics. Firstly, analyze the core components of the electro-hydraulic control system and clarify
the impact mechanism of the electro-hydraulic proportional valve, actuator, and control strategy on the response characteristics;
Secondly, based on fluid mechanics and control theory, a system dynamics model is constructed to reveal the coupling relationship
between pressure transmission, flow regulation, and mechanical action; Finally, through simulation analysis and on-site experimental
verification, an improvement path is proposed to optimize the valve core structure and improve the PID control algorithm. Research
has shown that the optimized system has a response speed improvement of over 20% and stability error control within 5%, providing
theoretical support and technical reference for efficient support of intelligent coal mining workfaces.
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