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Surplus force suppression method based on improved
feedforward control strategy

WANG Bin, YANG Lian-gen, NIE Lei, MA Lei, DING Peng-fei
(School of Mechanical Engineering, Hubei University of Technology, Wuhan 430068, China)

Abstract: Aiming at the problem that the surplus force affected the loading accuracy in the electro-hydraulic servo system, an improved
feedforward control strategy was proposed to suppress the surplus force. Firstly, the reasons for the surplus force in the four-axis electro-
hydraulic loading system of the steering knuckle bench testing machine were analyzed, and the mathematical model between the single-axis
loading force and the control signal was established. Then, considering the complexity of position disturbance motion state and the
compensation link’s phase lagging of the feedforward control, an improved feedforward control strategy including the fast Fourier transform
(FFT) of spectral sequence transformation, the compensation link and dual back propagation ( BP) neural network phase correction was used
to suppress the surplus force. Finally, the Simulink simulation analysis and experimental verification of the strategy were carried out. The
research results show that when the frequency of position interference is 1 Hz, 3 Hz, and 5 Hz, the phase lags of the compensation link are
1.66°, 4.76° and 7.92°; the ratios of the dynamic phase correction range to the effective correction range are 0. 88, 0.61, and 0. 46; with
the increase of the position interference frequency, the phase lag of the compensation link increases, the relative variation range of the
corrected phase gradually decreases, and the suppression effect of the method on the surplus force is more obvious.

Key words: electro-hydraulic servo system; loaded precision; fast Fourier transform ( FFT) ; neural network; phase correction algorithm;

spectral sequence transform FFT algorithm; compensation link
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