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Analysis on the Application of Coal Mine Machinery Fault Diagnosis and Maintenance
Methods

Zhang Xudong, Xiang Zhenghui
Shangyuquan Coal Mine, Hequ Electric Coal Development Co., Ltd., China Shanxi Xinzhou 036500

Abstract: Coal mining machinery is the core component ensuring smooth and efficient coal production. Whether
the equipment can operate stably and maintain good performance directly determines the daily coal output and the
overall safety level of the mine. This article specifically examines the specific methods and practical applications of
fault diagnosis and repair in coal mining machinery. It begins with a brief introduction to the types and functional
characteristics of common coal mining machinery such as shearers, roadheaders, conveyors, and hydraulic supports, as
well as the various difficulties and problems these devices encounter in the harsh underground working conditions—
high-load environments, pervasive dust, exceptionally humid air prone to rust and corrosion. The analysis then delves
into the causes of common mechanical failures like wear, fatigue fractures, deformation, and seal material aging,
clearly illustrating the shortcomings of traditional repair methods that relied on worker experience and periodic routine
inspections. These outdated approaches were often ineffective and had many deficiencies, leading to the later adoption
of modern diagnostic techniques such as vibration monitoring, oil sample testing, infrared thermal imaging, and acoustic
signal capture. These new technologies not only enable early detection of potential issues but also provide highly
valuable diagnostic information. The article further compares the advantages and disadvantages of post-failure repairs,
scheduled preventive maintenance, and future predictive maintenance approaches, detailing which scenarios are suitable
for each method. It specifically outlines the operational steps for using real-time operational data to predict failures
and schedule repairs in advance. Additionally, the conclusion proposes the development of an intelligent operation and
maintenance system that integrates data from multiple sources to form a comprehensive whole, significantly improving
the accuracy of fault identification and the efficiency of repair work.

Keywords: Coal mine machinery; Fault diagnosis; Predictive maintenance; Intelligent operation and maintenance;
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