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A control system for the electro-hydraulic load-simulator

employed in a marine rudder
MU Xiang-yong!, PEIRun!, LIU Zhi-lin', ZHANG Jun?

(1. Department of Control Science and Engineering, Harbin Institute of Technology, Harbin Heilongjiang 150001, China;
2. Institute of Shanghai Academy of Spaceflight Technology, Shanghai 201108, China)

Abstract: For the electro-hydraulic load-simulator employed by the marine rudder, we establish its transfer function
model and present its frequency characteristic. Based on the real-time operation requirements and the target-tracking
accuracy, we design a master-slave computer control system. In this control system, a fuzzy adaptive PID controller is
employed for ensuring the robust performance. A feedforward compensator with speed and acceleration compensations
is also designed for ensuring the performance requirements when there are superfluous forces. Practical load-experiment
results show that this system can work steadily and reliably, and the accuracies of active and passive loads also satisfy

design requirements..
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Fig. 1 Structure diagram of rudder load simulator
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Table 1 Loading system parameters
Kp 1.56 x 10° K,p 2
Kpy 0.00001 mp 260
Kep 124x107%  Vip  3.56 x 1072
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Esor 0.6 WsyF 628
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Fig. 3 Frequency characteristic of loading system
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Fig. 4 Schematic diagram of computer control system
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Fig.5 Structure of fuzzy adaptive controller
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Fig. 7 Structure of feedforward-feedback control system
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Fig. 8 Experiment curves of feedforward compensating

6 SEX 45 (Experiment results)
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