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Mining Electrical and Mechanical Equipment Failure Patterns and Preventive Maintenance

Decision—Making Based on Big Data Analysis
Guotang Zhang
CHN Energy Shendong Coal Group

[Abstract] To address the frequent failures of mining electrical and mechanical equipment under harsh working
conditions and the lagging nature of traditional maintenance models, thereby improving equipment operational
reliability and production safety, this paper proposes a solution for failure pattern mining and preventive
maintenance decision—making based on big data analysis. By constructing a multi—source data collection system,
operational parameters such as equipment vibration, temperature, and current, along with historical failure data,
are collected. After processes of cleaning, preprocessing, and feature extraction, big data technologies including
statistical analysis, association rule mining, and machine learning are applied to systematically analyze core
patterns of mining equipment failures, including failure types, temporal distribution, and influencing factors.
Based on these failure patterns, a preventive maintenance decision—making model is constructed to achieve
equipment health assessment, early fault warning, and dynamic optimization of maintenance strategies.
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