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Design and Simulation of a Hydraulic Loading System
with Fractional-Order Controller

MAI Yunfei, TONG Junmin
(School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: The transfer function model of a hydraulic loading testing system for automotive
steering system was built. Using the characteristic index of the integration of absolute difference-
ITAE times the time as an assessment criterion, the optimal PID controller parameters were
calculated with the help of Matlab. The fractional-order PID controller was designed and built by
using the FOMCON tool box. The fractional order A and ¢ were picked, and both factors were
varied individually to see the influence to the control effects. In the range of 0~1, the factor A has
bigger influence than the factor /. Fixing the optimal parameters of PID, the optimal fractional
order factors were determined. The simulation shows the controller meets the technical

requirement,and on the Bode diagram it can be seen that the system is stable.
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Fig.1 Structural diagram of the steering

system test bench
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Fig.3 Block diagram of the loading system in

the steering simulation
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Fig.4 Block diagrams of the system before and after

using the structure stability compensator
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