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Contour Control Algorithm for Parallel Machine Tool

Seung-Hwan Lee", Dae-Hie Hong, Woo Chun Choi, Jae-Bok Song

ABSTRACT

In machining free-form curves with a machine tool equipped with parallel device, improving contouring accuracy is very

important. In this paper, we present contouring control algorithm for parallel machine tool. The relation between the error in

joint space and the error in catesian space is evaluated, and we estimate contouring error vector which efficiently determines

the variable gains for the cross coupled control. To show the validity of the algorithm, the contouring control is simulated for

free form contour trajectory in cubic parallel machine tool model.

Key Words : Contouring error(s+ & 2. 3}), Cross-coupled control(32.2}4] #] 1), Multi-axis motion control(C55 24 A|of),
Cubiz parallel machine tool(5A 3 WHF 271 4)
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Contour

P actual position

R : reference position

e tracking error vector Y
£ :contouring error vector

£ :estimated contouring error vector X
t : normalized tangential vector
n: normalized estimated contouring error vector

Fig.1 Geometrical relations of 3-axis motion control
systems
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Table.]1 Prameter of each axis plant model

7 (sec) k,
Plantl 0.0153 0.9930
Plan2 0.0142 0.9982
Plant3 0.0160 0.9755
Plantd 0.0126 1.0029
Plants 0.0138 1.0004
| Plants 0.0151 0.9901
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Fig.2 Multi-axis motion controller for parallel manipulator
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Fig. 3 Schematic diagram of cubic parallel manipulator
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Fig. 4 Contour trajectory used in the biaxial experiments
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Fig.5 Response for independent axis control and
contouring control
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Fig.6 Contour error for independent axis control and
contouring control
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