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Design on synchronous fuzzy PID control system for double-cylinder
hydraulic system based on error feedback

Chen Jie', Pan Jinming’
(1. College of Information and Security, Yancheng Polytechnic College, Yancheng 224005, China;
2. College of Biological Systems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China)

Abstract: The traditional synchronous control of hydraulic press needs longer time to reach the steady-state error and can not achieve the
high precision synchronous control of hydraulic press. In order to improve the working efficiency of hydraulic press, a synchronous control
hydraulic system of hydraulic press with double cylinders was developed, and the control schemes of piston rod in two states for extension
and retraction were given. The synchronization error compensation data was transmitted to hydraulic cylinder 2 to complete the dynamic re-
sponse faster, so as to significantly reduce the displacement difference of hydraulic cylinder 2 and achieve a significant improvement in the
synchronization control accuracy. Furthermore, the synchronous control was realized by the error feedback method to achieve the precise
control of the synchronous operation process of double hydraulic cylinders, and the PID parameters were adjusted by the genetic algorithm
to significantly improve the synchronous control precision of double-cylinder hydraulic system. Compared with the parallel control meth-
ods, the error feedback synchronous control method reduced the maximum error by 68. 71% and reduced the time required to enter the
steady state error by 18.52%. Thus, the precise synchronous control of the hydraulic press could be realized by the synchronous control
structure.
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Fig. 1  Synchronous control system of double-cylinder hydraulic

system for hydraulic press
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Fig. 2 Principle diagram of position control for hydraulic cylinder
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Fig. 3 Schematic diagram of original synchronous control structure
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Table 2 Simulation results of original synchronous control
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Fig. 4 Synchronous control structure with error feedback
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Table 3 Results of PID parameter tuning
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Fig. 5 Step response curves (a) and synchronous error (b) of synchronous control with error feedback
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Table 4 Simulation results of synchronous control with

error feedback
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