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Research of Reliability Improvement of Metro Braking System Based on
Thermal Failure Mechanism and Intelligent Optimization
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Abstract: The reliability of the metro braking system is directly related to the safety and efficiency of train operation.
In response to communication failures caused by thermal failure of key execution units (such as EP2002 valves) , it is
necessary to systematically analyze safety risks and improve weak links. Based on thermodynamic modeling and multi
physics field simulation technology, combined with intelligent optimization methods, the coupling relationship
between the temperature rise of power board capacitor C27 and circuit parameters are quantified. Through accelerated
aging tests and life prediction models, the core risk points such as heat dissipation design defects and insufficient supply

chain compatibility are identified, and multidimensional improvement plans for high-temperature capacitor selection,

heat dissipation structure optimization, and intelligent monitoring systems are proposed.
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