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Abstracts An universal NURBS interpolation for an open architectured CNC controller is proposed

in order to unify internal data structure and algorithm of different interpolations such as linear,
circular and spline, and to intelligently interface CAD database of the various workpiece contour.
Furthermore, NURBS interpolation may result in better surface roughness and high speed machining
due to the continuous generation of cutter movement. The mathematical manipulation of NURBS is
presented and the practical implementation on the CNC controller of a lathe is discussed for real
machining. The comparison between a computer design and workpieces machined on a lathe shows the
feasibility of the NURBS interpolation format as an universal interpolation scheme.

Keywords CNC controller, NURBS(Non-Uniform Rational B Spline), NCK(Numerical Control Kernel),

Rough Interpolation, Fine Interpolation.
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Fig. 1. The structure and functionality of NCK S/W
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Fig. 2. Control points and spline curve
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Fig. 3. Line drawing using NURBS
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Fig. 4 Arc drawing using NURBS
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Procedure
begin
RPM =Velocity / (r * Diameter),
Fypit = Feed* RPM *T, / 60000,
While(U; € xpa X
AU = F,,; * feed override,
Ui =U; 1 *AU;
call NURBS(U,X,.Y,)
call. NURBS(U, X_7Y.),
call  ERROR(X,.Y,,X,.Y. Ac),
if (Ae £ 6)
call FIFO(X,,Y,);
else
call FIFO(X_Y,);

NURBS_IPO(")

call FIFO(X,,Y,);
endif
Xe=X, Yo=V,3}

end,
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Fig. 5. The algorithm of NURBS interpolation
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Fig. 6. The error in one segment
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Fig. 7. H/W structure of 2 axes CNC controller
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Fig. 8. Workpiece shape with arbitrary curve
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Fig. 9. Workpiece generated by NURBS interpolation
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Fig. 10. The acquired data after rough interpolation
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