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Research and Application of Protection Systems and Devices for Hierarchical
Crushing Equipment
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Abstract : Hierarchical crushing equipment plays a central role in material processing across industries such
as mining, construction, and metallurgy, with its operational stability directly determining production
efficiency and operational safety. However, during service, the equipment often faces multiple risks,
including overload, foreign object blockage, component wear, and abnormal temperature, which can
lead to equipment damage, production interruptions, and even safety incidents. Protection systems
and devices serve as critical means to mitigate these risks, achieving full-lifecycle safety protection
for the equipment through real-time monitoring, intelligent early warning, and proactive intervention.
This paper systematically reviews the development status of protection systems and devices for
hierarchical crushing equipment, delves into the principles and optimization paths of core technologies
such as overload protection, foreign object detection and removal, wear-resistant protection, and
intelligent monitoring and early warning. Combining application cases across multiple industries, it
analyzes the applicability and implementation effects of different protection solutions, examines issues
such as response lag and inadequate adaptability in current technologies, and looks ahead to trends
toward intelligence, integration, and precision, providing references for technological innovation and
engineering applications of protection systems.

Keywords : hierarchical crushing equipment; protection system; overload protection; foreign object
detection; intelligent monitoring
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