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Machining Strip Width Tensor Based Toolpath Generation Method
for Freeform Surface Machining

Xu Xichun, Li Yingguang , Liu Xu
(College of Mechanical and Electronical Engineering, Nanjing University of Aeronautics & Astronautics,

Nanjing, 210016, China)

Abstract: To improve the end-milling efficiency of freeform surface, the feed direction with maximal ma-
chining strip width should be chosen at each cutter contact point. Those optimal feed directions usually
present a regional regularity overall the freeform surface. However, in most traditional tool path gener-
ation methods, the surface is treated as one machining region thus only local optimization might be re-
ceived. In this paper, the machining strip width tensor of flat-end tool is proposed. Then to get the opti-
mal feed direction the corresponding eignvector of the tensor is calculated. By extracting trisector degen-
erate points within the tensor field, intersections of adjacent sub-surfaces are selected as starts to con-
struct inside boundaries to divide the surface. Finally, tool paths are generated in each sub-surface sepa-
rately applying the Iso-scallop method. The proposed method is realized in CATIA CAM platform and
tested using one freeform surface. The comparison to several leading existing tool path generation meth-
ods is also provided.
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Tab.1 Comparison of machining efficiency of different mthods

Method Iso-parametric Iso-scallop MPF Tensor

Computing time/s 120 306 482 503
Tool-path length/mm 3 095. 35 2 728.65 2 540.56 2 459. 30

Machining time/s 205 156 143 139
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