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Abstract

The excavation efficiency of coal mine working faces is directly related to mine production capacity and resource development
benefits.Under complex geological conditions and high-intensity mining,traditional excavation processes face higher requirements
in balancing efficiency and safety.Focusing on issues such as insufficient equipment coordination,poor process connection,and
lagging support during excavation,this study systematically analyzes the optimization paths of high-efficiency excavation processes.
By examining key factors including geological conditions,equipment configuration,and operation organization,fast excavation
equipment,integrated support technologies,and dynamic parameter regulation methods are integrated to construct an efficient
excavation technical system adaptable to variable working conditions.On this basis,process optimization and multi-process
coordination mechanisms are strengthened,while safety risk control and quality assurance systems are improved,promoting the
development of excavation operations toward continuity,refinement,and high efficiency,and providing support for enhancing coal
mine production efficiency and safety levels.
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