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Adaptive Cross-Coupling Control for
High-Speed Nonlinear Contour Machining

Yongseok Lee* and Sungchul Jee**

ABSTRACT

In this paper, a new adaptive cross-coupling control (CCC) method with an improved contour error model is

proposed to maintain contouring precision in high-speed nonlinear contour machining. The proposed method utilizes

variable controller gains based on the instantaneous curvature of a contour and the feedrate command. The proposed

method is evaluated and compared with the conventional CCC for nonlinear contouring motion through computer

simulations. The simulation results show that the proposed CCC improves the contouring accuracy more effectively than

the existing method.
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Fig. 1 The proposed contour error model
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Fig. 2 The proposed adaptive cross-coupling controller
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Table 1 System parameters used in the simulations
Parameters Symbol (unit) | X-axis | Y-axis
Time Constant 7 (msec) 55 56
Open-loop Gain K (sech) 28.3 289
Sampling Time T (msec) 10
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