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Abstract :

In this paper, we propose a new method of contour error modeling for cross-coupled control of CNC

machines. This modeling method is based on the information that the interpolator of a CNC machine generates

knot points per each sampling time in order to approximate a given curved path as a series of small straight-line

segments. The merits of the proposed method are :

(1) its applicability for arbitrary curved contours and (2) its

ability to calculate contour errors more accurately than the other conventional methods. The proposed method is

evaluated and compared with the conventional methods using the three typical curved trajectories by computer

simulations. Furthermore,

it is shown that the cross-coupled controller based on this proposed error model

improves contouring accuracy more effectively than the other methods.
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Fig. 9. The comparison of differences of the appro-
ximated errors of each model and a real
contour error for a circular contour.
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Table 3. The differences between a real contour
error and the approximated errors of each
model for a circular contour.
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Srinivasan; Koren |Chuang Method
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Eiselmm®)| 00233 |0.0000037| 0.00054 | 0.0000016
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Fig. 10. The comparison of differences of the appro-
ximated errors of each model and a real
contour error for a parabolic contour.
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The differences between a real contour
error and the approximated errors of each
model for a parabolic contour.
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Fig. 11. Simulation results for a linear contour.
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Table 5. Comparison of real contour errors of each
model for a circular contour.
. Proposed
Srini K Chue
Srinivasan | Koren | Chuang Method
ema(mm) | 0.0092 | 0.0037 | 0.0042 0.0037
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Table 6. Comparison of real contour errors of each
model for a parabolic contour.
. Proposed
Sri K Ch
rinivasan oren uang Method
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0020 r
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Simulation results of each model for a
parabolic contour.
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Fig. 14. Simulation results of each model for a

involute contour.
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Comparison of real contour errors of each
model for a involute contour.
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