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Study on Fuzzy PID Control Characteristics of Compound Pump-Controlled

Hydraulic Systems
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Abstract: To enhance the dynamic response performance and control accuracy of pump—controlled hydraulic cylinder system,and
to address the limitations of traditional PID control in multi—condition adaptability and energy efficiency optimization,a composite con-
trol strategy was proposed based on fuzzy—rule—based real—time tuning of PID parameters. According to the system load flow and pres-
sure requirements , the motor speed and hydraulic pump displacement were adjusted in real time to optimize operational energy efficiency
while ensuring dynamic performance.A model of the composite pump—controlled hydraulic cylinder system was established using AMES-
im,and a fuzzy PID controller was constructed in MATLAB/Simulink for co—simulation analysis.The results demonstrate that compared
with traditional PID control, the proposed fuzzy PID control strategy reduces the system’s step response time by 18% and decreases
overshoot by 22% , effectively improving the system’s response speed and control accuracy.This control method can adapt to the multi—
condition requirements of composite pump—controlled hydraulic systems, exhibiting strong parameter coordination capability and energy
efficiency optimization effects ,thereby providing a valuable reference for the design of control strategies in similar systems.

Keywords : compound pump—controlled hydraulic cylinder system;co—simulation;fuzzy PID control ;response time
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Fig. 1 Principle of the compound pump control system
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Fig. 2 Composition block diagram of fuzzy controller
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