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Improving Productivity of Machining Centers Based on NC Program Diagnostic System (2nd Report)

-Effects of Tool Paths on Productivity-

Xiren YAN, Keiichi SHIRASE, Hiroshi KAWABATA, Masatoshi HIRAO and Takeshi YASUI

The productivity of machining centers is affected not only by the effective feed rates and average tool travel per block studied in the first
report, but also by the generated tool paths, especially the variation of moving vectors of the tool. In this paper, first of all, the factor of
productivity evaluation is defined extensively to the case of multi-F code, and furthermore expressed as a function of the time constants, feed,
average travel per block and the moving vectors of the tool. The expression of the factor shows that the smaller the time constants and the
average variation per block of moving vectors, the higher the productivity is, and the longer the average travel per block, the higher the
productivity is. Then with feature-based work models, namely, spline plane, slope, boss, island and pocket, being exemplified, the
productivity of those NC programs generated by I-DEAS CAM tool is analyzed by the self-developed NC program simulator in two patterns
of tool paths, namely the contour line and zigzag. The results show that in most cases, the productivity of the tool path in contour line pattern
is higher, and the productivity of machining with a tool of smaller diameter is higher when the cutting power is kept constant. The theoretic
and simulative studies on the tool path will contribute to the development of new CAM tools.
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Table 1 Comparisons of cutting time in profiling slopes
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Fig.4 Machining of spline surface in different tool path
planning
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Fig.5 Machining of pocket with island in different tool path
planning
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Fig.6. Machining of plane with bosses in different tool path
planning
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