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Research on elevator brake failure warning and maintenance
strategy based on risk assessment
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Abstract

This study addresses safety risks caused by elevator brake failures by establishing a comprehensive management system
encompassing risk assessment, failure prediction, and maintenance strategies. Through Failure Modes and Effects Analysis (FMEA)
and Fault Tree Analysis (FTA), multiple failure modes induced by structural, functional, and environmental factors are identified. The
5x5 risk matrix is employed to quantify risk levels. A real-time monitoring system integrating data acquisition, transmission, fault
detection algorithms, and tiered early-warning mechanisms is developed using multi-sensor technology. Differentiated maintenance
strategies are formulated based on risk levels, covering maintenance principles, graded measures, implementation plans, and
effectiveness evaluations. Research demonstrates that this integrated approach enables early failure prediction, reduces maintenance
costs, and enhances Mean Time Between Failures (MTBF), providing a systematic solution for elevator brake safety management.
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