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[ Abstract ] As critical components in coal mine hoisting systems, mining hoppers play a pivotal role in determining operational
performance and safety. This study compares the application of high-strength steel ( e.g., HG70D, Q690D ) and carbon

fiber materials in lightweight hopper design. Through optimized engineering and material selection, the hopper body

employs high-strength steel to reduce overall weight, while carbon fiber materials are integrated into the hoisting system

to further minimize the hopper box section. High-strength steel demonstrates cost-effectiveness, superior impact

resistance , and weldability , making it suitable for large-scale implementation, whereas carbon fiber excels in lightweight

construction and corrosion resistance. The adoption of these lightweight technologies has significantly enhanced mine

hoisting efficiency, energy efficiency, maintenance intervals, and overall economic performance.

[ Key words ] mine bucket, lightweight, carbon fiber, high strength steel
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