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Abstract :

To address the issues of low efficiency, high rate of missed inspections, and high operational risks

in manual inspections of train undercarriage components, this paper studies the key technologies

of an automated inspection device. By designing a modular and lightweight mechanical structure, a

hierarchical embedded control system, and integrating multimodal visual inspection, electromagnetic

ultrasonic/eddy current non-destructive testing, and hierarchical early warning technologies, the

system was integrated and tested under various working conditions. The device achieved a defect

detection rate of 99.6%, increased the inspection efficiency of a six—carriage train by 40%, and had a

continuous fault—free operation time of = 8000 hours. It is adaptable to complex working conditions of

multiple train models, providing technical support for the intelligentization of rail transit maintenance.
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