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Feedforward compensation composite control for electro-hydraulic servo
loading based on dynamic theoretical model

MEI Luhai
(School of Automation, Zhejiang Institute of Mechanical & Electrical Engineering, Hangzhou 310053, China)

Abstract: In response to unexpected load disturbances and nonlinear disturbances in general electro-hydraulic servo systems, in order to
improve the adaptive ability and dynamic response quality of the system, and reduce tracking and output response errors, a scheme for
feedforward compensation composite control of electro-hydraulic servo loading based on dynamic theoretical model was proposed. Firstly, the
composition structure and mathematical model of the electro-hydraulic servo test bench were explained, and the structural relationship
between system torque control and position control was analyzed. After that, the servo principle of adaptive feedforward compensation
composite control was demonstrated, and the principles and methods of feedforward compensation and composite control based on the error
function of the theoretical and practical models of speed regulation were elaborated. Finally,the system simulation was carried out, and at the
same time, in order to verify the rationality and effectiveness of the adaptive feedforward compensation compound control strategy based on the
dynamic theoretical model, the loading test was carried out on the servo system. The research results indicate that the proposed composite
control strategy can accurately calculate the reference value and adjustment parameters for speed compensation of the servo motor, and the
dynamic response speed of the system is improved by more than 78% compared to traditional closed-loop control algorithms. The adaptive
ability and anti-interference performance of the system controller are also significantly superior to systems using traditional PI closed-loop
control and fuzzy PI closed-loop control algorithms. By comparing and analyzing the sinusoidal response curves of 0.2 Hz and 0.5 Hz, it is
found that the position tracking curve of this system has the best performance, the highest control accuracy, and the smallest error in the
actual output value.

Key words: dynamic theoretical model; system adaptability; system dynamic response error; electro-hydraulic servo control system; torque

control ; position control; error function; speed compensation of servo motor
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Fig. 1  Structural diagram of electro-hydraulic servo loading test bench
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Fig.2  System hydraulic control schematic diagram
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Fig.3 System position control structure diagram
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Fig.5 Adaptive feedforward compensation composite
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