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Design of Contour Error Models using Contour Error Vector

J.H. Choi’, M. H. Lee (Graduate School., KNU), S. H. Yang(Mechanical Eng. Dept., KNU)

ABSTRACT

The higher precision is demanded in modern manufacturing and it requires the more accurate servo controller. Cross-

coupling control (CCC) has been developed to improve contouring motion. In this paper we introduce a new nonlinear CCC

that is based on contour-error-vector using a parametric curve interpolator. A vector from the actual tool position to the

nearest point on the desire path is directly adopted. The contour-error-vector is determined by constructing a tangential vector

of nearest point on desired curve and determining the vector perpendicular to this tangential vector from the actual tool

position.

Moreover, the vector CCC can apply directly and easily to free-form curves include convex and concave form. The

experimental results on a three-axis CNC machine center show that the present approach significantly improves motion

accuracy in multi-axis motion
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Fig. 3 Experimental Setup

Table.l Experimental system

System PC DAC Counter | Encoder
Penti 10V 10000
Spec. | roum _ 32bit
166 12bit pulse/rev
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Fig. 4 The desired contour
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Table. 2 Experimental result (unit : um)
Max | Mean | RMS

Contour error Vector model 12.6 4.8 3.0
Variable-Gain CCC model 19.5 5.9 4.8
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x=50u—-u
y = 50u°

z=-50u—u’ (7)
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Fig.7 Comparison of contour error for 3-axis motion
control system
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Table. 2 Experimental result (unit : um)

Max Mean RMS
Contour error vector model 115.4 15.4 6.1
Without CC 28.8 46.64 25.4
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