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Orthogonal Feedback-Feedforward Compensation Method for Machine
Tool Position Servo Systems

WEI Jinwen’

WANG Supeng LI Dongxu

GUO Zhijun

School of Mechanical Engineering, Guangxi University, Nanning, 530004

Abstract: To improve the compensation performance of feedback-feedforward control systems for ma-
chine tools, this paper proposes an orthogonal feedback-feedforward composite control system based on
generalized cross-product, in which the closed-loop transfer function is @, and the feedforward controller is
1/® .. Unit step response tests demonstrate that the proposed system exhibits significantly higher robust-
ness than the optimal second-order system. Monte Carlo simulations and machining experiments further re-
veal that the machining errors of the composite system are substantially lower than those of the optimal
second-order system. These results indicate that orthogonal feedback enhances closed-loop robustness,

while feedforward control improves steady-state performance. The combination of the two control strate-
gies effectively enhances the machining accuracy of machine tools.
Key words: feedforward control; composite control; robust control; milling machine; machining ac-
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Fig.2 The milling machine and its dynamic model
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Fig.5 The composite control system of milling machine

and processing experiments
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