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Electro-hydraulic Control System and Coal Mining Machine
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Abstract

With the continuous advancement of intelligent coal mine construction, the coordination level between hydraulic support electro-
hydraulic control systems and coal cutters has become a critical factor affecting the efficiency and safety of fully mechanized
mining faces. Traditional control modes suffer from issues such as signal delay, parameter mismatch, and insufficient adaptability,
which limit the improvement of intelligent mining. Based on the principles of intelligent perception and data-driven control, this
paper analyzes the dynamic coupling characteristics between hydraulic supports and coal cutters, and constructs an optimization
strategy system integrating information fusion, model prediction, and adaptive control. Through multi-sensor fusion and fuzzy
control models, dynamic matching is achieved between coal cutter traction speed, support displacement, and hydraulic response. By
employing condition recognition and data mining algorithms, the predictive control capability of support groups is enhanced. The
research results demonstrate that this strategy can increase system response speed by 23% and reduce equipment failure rates by
18%, significantly improving the coordination and energy efficiency of fully mechanized mining operations. This provides reliable
technical support and application basis for the construction of intelligent mines.
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