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A Enhanced Cross-Coupling Algorithm
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Abstract

The linear motors are easily affected by load disturbance, force ripple, friction, and parameter variations because

there is no mechanical transmission to reduce the effects of model uncertainties and external disturbance. For high-

speed/high-accuracy position control of a linear- motor-driven two axes, a nonlinear adaptive controller including a
cross- coupling algorithm is designed in this paper. The nonlinear effects such as friction and force ripple are estimated

and compensated. An enhanced approach for cross-coupling algorithm is proposed to effectively improve the biaxial
contour accuracy with the closed-loop stability. The proposed controller is evaluated through the computer simulations.
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distu. (N)

error (um)

error (um)

Table 1 System parameters

distu. (N)

i-axis (i+1)-axis
M 1.5 kg 2.0 kg
F. 10N 8N
Fy 12N 10 N
X, 0.1 m/s 0.1 m/s
B 0.003 0.08
a; 3N 2N
a; 03N 03N
) 300 rad/m 300 rad/m

Y b
(Xo,0) i pancons

P (radius of curvature)

approximated €

desired

P (actual position)
contour

X
Fig. 1 The actual and approximated contour error
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Fig. 2 The estimated sum of friction force and ripple
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Fig. 3 The tracking errors of x; and x,

eror (um)
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Fig. 4 Comparison of the contour errors

906



	Text1: 대한기계학회 2008년도 추계학술대회 논문집


