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Design and Implementation of Quantitative Coal Train Loading System Based
on Multi—-hardware Coordination

[ Abstract ] To address the core pain points in traditional coal train loading operations, such as low measurement
accuracy, limited automation, and excessive manual intervention, a quantitative loading system based on multi—hardware
coordination is designed and implemented in this paper. The system deeply integrates modules such as a dynamic rail
weighbridge, hydraulic control system, and laser recognition/positioning devices to construct a coordinated architecture
featuring perception, control, execution, and monitoring. Specifically, the dynamic rail weighbridge serves as the sys—
tem's measurement core and feedback hub, undertaking critical functions including precise dynamic weight acquisition,
real—time weight distribution detection, and closed—loop control command generation, acting as the core support for
realizing precise loading, prevention of oft—center loading, and automated operations. The system fully complies with the
requirements of the General technical standard of coal batch weigh wagon loading system (NB/T 11643—2024) and the
Dynamic rail weighbridge (GB/T 14298—2019), providing an eftective solution for the intelligent and precise upgrading
of coal rail loading.

[ Keywords ] coal train; quantitative; multi—hardware coordination; dynamic rail weighbridge; PLC control; laser

positioning; intelligent loading
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