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NURBS Interpolation Algorithm for Corner Cutting in CNC System
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Abstract: Aiming at the high speed and high precision machining
requirements of complex parts, a corner NURBS spline processing
method is proposed. The algorithm can interpolate the sharp corners
with NURBS splines, which is satisfying the accuracy of contour
machining. By calculating the first and second derivatives of the basis
function, the curvature of the curve is calculated, the position of
inflection point can be determined, then the maximum velocity can be
reached at the inflection point is calculated according to the error of the
bow height. During the interpolation process, the interpolation points
are calculated in reverse according to the first-order Taylor expansion,
and the interpolation coordinates can be obtained by substituting the
analytical expression of splines to complete the NURBS interpolation
of the corner. Compared with the original trajectory, the speed of the
algorithm at the corner is greater than the original speed, and it can be
seen from the velocity curve that the algorithm can complete the cutting
task faster. According to the interpolation results, the trajectory is within
the precision range and can guarantee the original trajectory shape.
Therefore, this method can effectively improve the cutting speed and
machining efficiency on the premise of ensuring the accuracy and speed
continuity.

Key words: NURBS spline; Corner; Interpolation; Contour error; CNC
system
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