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This research applied two-dimension vibration cutting method on conventional CNC
turning machine by designing the specific tool holder. The objectives are to improve the cutting
performance that provides the low surface roughness and low tool wear.

Under the study, cutting parameters are the vibration frequencies at 0 and 400 Hertz,
the constant cutting angular velocities of 2, 4 and 10 rev/min, the feed rate of 0.01 mm/rev, the
depth of cut of 0.01 mm with dry cutting. The design of experiment (DOE) is utilized to analyze
the responses of surface roughness Ra and Rz.

The results showed that the vibration cutting method can significantly reduce the mean
of surface roughness Ra from 64.4 um obtained by the conventional cutting to 46.3 um obtained
by the vibration cutting, which is reduced about 28.1 percent of the conventional cutting. The
vibration cutting method also significantly reduce the mean of surface roughness Rz from 666.6
pm obtained by the conventional cutting to 362.0 pm obtained by the vibration cutting, which is
reduced about 45.7 percent of the conventional cutting.

Furthermore, the rate of tool wear obtained from the conventional cutting method is
higher than that obtained from the vibration cutting method. It understood that the application of

two-dimension vibration cutting method can prolong the life of the cutting tool.





