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Simulation and analysis of hydraulic synchronous system of
medium sized charter car based on BP neural network

BAI Lihao, ZHU Xuebiao, RONG Xuefei

( College of Machinery and Automation, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The tundish is the key equipment of the continuous casting machine, and the synchronization optimization of the tundish
control system plays a vital role in the safety of construction personnel and the reduction of equipment losses. The hydraulic principle
of the tundish is analyzed, the stability of the hydraulic control system is analyzed using Matlab, and the hydraulic synchronization
control accuracy is optimized using a combination of PID control and BP neural network. It greatly improves the stability and

accuracy of the hydraulic synchronous control system of the ladle car in the continuous casting machine, and provides strong support

for practical engineering applications.
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Fig. 1 Hydraulic schematic diagram of the original caster middle

ladle car
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Fig. 2 Schematic diagram of improved hydraulic synchronization

system
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Fig. 3 Schematic diagram of position closed loop control system
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Fig. 4 Valve control cylinder — load schematic diagram
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Tab. 1 Technical parameters of servo valves
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Fig. 5 Step response characteristic curve of servo valves
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Fig. 6 Block diagram of control system
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Bode Diagram
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Fig. 7 Open loop bode diagram of the system
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Fig. 8 BP neural network structure
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Fig. 9 Structure diagram of BP—PID controller
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Fig. 15 Desired displacement of hydraulic cylinder
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Fig. 16 Actual displacement of hydraulic cylinder
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