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Abstract

Thin coal seams constitute 20% of China’s recoverable coal reserves, representing a vital strategic resource for national energy
security. Efficient mining of these seams enhances resource recovery rates and facilitates the green transition of the coal industry.
However, constrained by limited mining space and complex geological conditions, the “thick seam mining and thin seam
abandonment” phenomenon persists, resulting in low extraction efficiency and underdeveloped intelligent systems. As the cornerstone
of efficient thin coal seam mining, fully mechanized mining equipment directly impacts both operational safety and economic
viability. This study examines the inadequacies of coal cutters, hydraulic supports, and scraper conveyors in thin coal seam mining,
identifies root causes of these limitations, and proposes targeted improvement measures and innovative solutions. Through practical
engineering validation, the research provides theoretical and operational references for equipment modernization and large-scale
mining operations.
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