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The design of tool part generating program for multiple Z-axis CNC machine.
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Abstract

This research was a development of a tool path programming which determines the tool path
for multiple spindle CNC milling machine. The independent multiple spindle CNC milling machine was
developed in order to manufacture foot insole especially made for foot ulcer treatment in diabetic
patients. By increasing the number of spindles, the production time can be greatly reduced. The
program can generate standard G-Code for typical CNC machines by adding the multiple Z-axes which
can reduce working time in proportion to the number of axes. In this research three independent Z-
axes were used as the test system. In addition to the G-Code generation along X-Y axes, the program
can be used to analyze the fluctuation of tool path in Z direction. Because the X-Y direction was fixed
for all spindles, the amount of movement in Z direction cause more total working time especially
when a short travel Z axis has to wait for longer travel of anther Z-axis. This technique was made by
comparing fluctuation of surface in both X and Y directions. After making an average of all tool paths,

the program chooses the minimum oscillation of the spindle travels. A set of experiments was
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established and shown the result of this programming development. On a sample model with high

different surface fluctuation such as the roof tile figure, the tool path and code made by this program

can be more than twice shorter.

Keywords: CNC, G-code, multiple spindles
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