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Abstract

Urban rail transit vehicles operate under prolonged conditions of frequent start-stop cycles, full-load operation, and complex route
environments. The condition of their critical components directly impacts train operational safety, transportation efficiency, and
passenger experience. Traditional maintenance approaches primarily rely on scheduled repairs, manual inspections, and post-
failure interventions, which meet basic maintenance requirements but exhibit delays in fault early warning, hazard identification,
and resource allocation. With advancements in sensor monitoring, data analysis, artificial intelligence, and digital maintenance
platforms, vehicle fault diagnosis and repair have evolved from empirical methods to state-aware monitoring, intelligent diagnostics,
and precision maintenance. Based on the failure characteristics of key components, this paper analyzes the value of intelligent
maintenance technologies and explores pathways for data acquisition, fault diagnosis, maintenance decision-making, and
management optimization, thereby providing insights for enhancing vehicle operation and maintenance quality.
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