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Analysis of Automatic Control Strategy of Subway Train Washing Machine Based on PLC

Han Guo
Operation Division of Fuzhou Metro Group Co., Ltd., Fuzhou, Fujian, 350000, China

Abstract: The vigorous development of urban rail transit has led to continuous improvement in the efficiency and safety
standards for subway train washing. The traditional manual washing mode has revealed numerous problems such as
disordered processes, energy consumption waste, and potential risks. The PLC (Programmable Logic Controller) automatic
control technology has become a key solution for the intelligent upgrading of the train washing machine. This study focuses
on complex operating conditions and delves deeply into the control strategy based on PLC. It elaborates in detail on the
mechanical structure and the architecture of the control system. Special emphasis is placed on discussing the specific
implementation of the logical control of the washing process, the collaborative detection of sensors, and the safety protection
mechanism. Relying on the Siemens S7-1200 PLC and combining with the TIA Portal software platform, a modular program
architecture is designed, and an integrated control system is established. Through on-site practical verification, this strategy
has successfully achieved the full automation of the washing operation, reducing the degree of manual intervention and energy
consumption. It provides theoretical support and practical engineering experience for the intelligent transformation of the
washing equipment, strongly promoting the digital transformation process of rail transit operation and maintenance.
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