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Research on Three—cylinder Synchronous Control System of Carbon Fiber
Forming Hydraulic Press Based on AMESim/Simulink

LI Jing' ,MA Chong”,GUO Fan® LU Baochun'
(1. School of Mechanical Engineering,Nanjing University of Science and Technology , Nanjing 210049, China;
2. Nantong Forging and Pressing Equipment Rugao Co., Ltd.,Nantong 226500, China)
Abstract ; This study is aimed at the reduction in compressive properties, bending strength, fatigue strength, and other properties
of carbon fiber reinforced composite materials caused by the non-—synchronization of three cylinders in a carbon fiber molding
hydraulic press. A three — cylinder synchronous control system for the hydraulic press is designed, according to which a
corresponding mathematical model is established, co—simulation experiments are conducted using AMESim/Simulink, and
analysis on its dynamics is made. The simulation results demonstrate that compared to traditional PID control, fuzzy adaptive PID

control reduces the step response time by 7.36% , and decreases the maximum synchronization errors between hydraulic cylinders

under exponential and random load conditions separately by 44.6% , 37.1%, 10.7%, 16.7%, 31.3%, and 3.5%.
Keywords : hydraulic press;three—cylinder synchronization ;fuzzy adaptive PID ; AMESim/Simulink joint simulation
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