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Tool-Path Planning Algorithm for NURBS Surface Machining

T. Koo(Graduate School, Dankook Univ.) and S. Jee(Mechanical. Eng. Dept., Dankook Univ.)

ABSTRACT

This paper presents an efficient real-time tool-path planning method for interpolation of NURBS surfaces in CNC
machining. The proposed tool-path planning method is based on an improved iso-scallop strategy and can provide better
precision than the existing methods. The proposed method is designed such that tool-path planning is easily managed in real-
time. It proposed a new algorithm, for regulation of a scallop height, which can efficiently generate tool-paths and can save
machining time compared with the existing method. Through computer simulations, the performance of the proposed method
is analyzed and compared with the existing method in terms of feedrate, total machining time and a degree of constraint on
the scallop height.

Key Words : Tool-path planning (377 2 A %), Iso-scallop method (52783 HH¥), NURBS (7% 8 B &%
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Fig. 1 Proposed iso-scallop method
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Fig. 2 Simple NURBS surface
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Fig. 3 Peaked NURBS surface

Fig. 4 Complex NURBS surface
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Table 1 Number of iterations in the proposed algorithm

Surface | Simple Peaked | Complex
Iteration No. NURBS | NURBS | NURBS
Maximum 2 9 10
Average 0.0 0.27 0.34
Table 2 Comparison of total machining time (sec)

Surface | Simple | Peaked | Complex
Method NURBS | NURBS | NURBS
Existing Iso-scallop | 103.61 n/a n/a
Iso-parametric 102.82 134.93 138.82
Proposed 100.81 113.92 74.11
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Fig. 5 Comparison of feedrates for the peaked surface
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