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Abstract

This paper provides an in-depth analysis of the electromechanical control system for four-bar gantry cranes, focusing on its main
mechanism components, electrical control system configuration, equipment control modes, and communication network architecture.
The main mechanism section elaborates on the functions of support mechanisms, opening/closing mechanisms, luffing mechanisms,
slewing mechanisms, and trolley mechanisms, establishing the foundation for system optimization. Regarding the electrical
control system configuration, it details the high-voltage power supply, low-voltage electrical room, operator cab, and gantry beam
compartment, emphasizing the importance of coordinated operations across these components. The equipment control modes
section thoroughly examines single-support control modes, single-opening/closing control modes, hook mode control methods, grab
mode control methods, and trolley control modes, proposing corresponding optimization strategies. The communication network
architecture section clarifies the communication relationships between the PLC master station, frequency converters, and sub-stations,
supporting real-time monitoring and fault diagnosis. This study provides a scientific basis for optimizing control systems in port four-
bar gantry cranes, offering significant implications for enhancing port operational efficiency.
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