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Research on Synchronous Control of Multi-cylinder Hydraulic Equipment
Based on Nonlinear Fuzzy Synovial Control Algorithm
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Abstract: A nonlinear fuzzy synovial control algorithm was proposed to meet the control requirements of multi-cylinder synchro-

2. Petroleum Industry Training Center, China University of Petroleum (East China), Qingdao

nous operation of hydraulic equipment. Based on the control characteristics of multi-cylinder hydraulic equipment, the mathematical
model was established, and the switching function of the model was obtained. With the help of hydraulic cylinder and load balance e-
quation, the stage changing process of multistage hydraulic cylinder was completed, and then the synchronization speed calculation re-
sults of hydraulic equipment were combined to determine the throttling buffer control conditions, so as to realize the synchronous con-
trol of equipment. The AMESim software was used to simulate the experiment , and obtain three index values of acceleration, veloci-
ty and displacement difference. The maximum value of acceleration was 0. 013 m/s’, the maximum value of velocity was 0. 031 m /s.
and the maximum value of displacement difference was 0. 38 m. The numerical analysis results showed that the nonlinear fuzzy syno-
vial control algorithm could better control the synchronous operation requirements of multi-cylinder hydraulic equipment., and the con-
trol algorithm was superior to the traditional algorithm.

Keywords: nonlinear fuzzy synovial control; convergence; switching function; proportional amplifier; balance equation
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