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Innovation in anti-impact and vibration protection mechanisms for electromechanical equipment in deep

mining environments

Xuedong Liu
Shaanxi Zhuyuan Jiayuan Mining Co., Ltd. Yulin, Shaanxi

[ Abstract] In deep mining environments, electromechanical equipment is subjected to the dual threats of shock
waves and high-frequency vibrations, making equipment stability and safety critical factors restricting production
efficiency. Based on an analysis of geological pressure, blasting impacts, and characteristics of mechanical vibration
sources in deep mines, this paper proposes innovative ideas for anti-impact and vibration protection mechanisms for
electromechanical equipment. The research focuses on three aspects: structural vibration reduction, material buffering, and
intelligent monitoring, and constructs a multi-layered protection system. Its effectiveness is verified through dynamic
simulations and on-site tests. The results show that this mechanism can significantly reduce the peak impact stress and
vibration transmission rate, improve the operational life of equipment and fault early warning capabilities, providing a
feasible technical path and theoretical support for the safe production of deep mines.

[ Keywords ] Deep mining; Electromechanical equipment; Anti-impact; Vibration protection; Innovation in

protection mechanisms
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