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The development and motion integration of a 5-axis machine constructed

from hydraulic Stewart motion platform and x-y table.
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Abstract

In the freedom-surface processing the
trend goes towards higher precision, faster
cutting speed and higher feedrate. It will be
more efficient if the job is done by five-axis
CNC machine tool which consists of X-Y
table and Stewart Platform. In this project the
advantage of high accurate positioning of
Stewart Platform is used to cary the
workpiece, and the X-Y table is used as
tool-driver devices to solve the lack of the
workspace.

This proposal presents Cross-coupling
Pre-compansation Method (CCPM) as control
algorithms of five-axis machine tools. It is
designed to improve the contouring accuracy
of trgectories rather than tracking accuracy.

The advantages of CCPM are to achieve the
most precise tracking for both linear and
circular trgectory at any federate. We'll
transplant CCPM to the control kernel of
Stewart Platform that are actuated by
hydraulic cylinders to cooperate with X-Y
table. In accordance with the mechanism of
parallel platform, the contouring error will be
treated in the sense of both path and
orientation. Adequate control algorithms will
be approached and developed. The control
schemes that we develop is expected to
process precise freedom -surface in 3D space.

Keywords: Cross-Coupling Pre- compensation
Method (CCPM) ~ Contour error ~ X-Y Table ~
Stewart Platform ~ Freedom-Surface
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