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Optimization and Application of Electro-hydraulic Control
System for Hydraulic Support in Fully Mechanized Mining Face
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Abstract

To address challenges in hydraulic support electro-hydraulic control systems for fully mechanized coal mining faces—including
insufficient control accuracy, suboptimal reliability, and unstable transmission—this paper conducts comprehensive research to ensure
safe and efficient coal mining operations. The study first elucidates the theoretical foundations of the electro-hydraulic control system,
analyzing its operational mechanisms, structural composition, dynamic models, and control principles. Subsequently, the research
focuses on optimization strategies, examining three key dimensions: adaptive algorithms for control delay adjustment, multi-sensor
redundancy design with fault detection, and industrial Ethernet protocol enhancements for interference-resistant transmission. Finally,
through theoretical analysis and practical case studies, the paper refines the theoretical framework of the electro-hydraulic control
system for hydraulic supports.
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