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Improvement on cutting performance of micro-diamond tool by plasma assisted
coolant system
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12,600,000

SiC
1 nm

The feasibility of atmospheric-pressure plasma jet processing for improving
cooling during SiC micro-milling was investigated. A comparison was made between SiC surfaces after
milling, with and without the application of the plasma jet. The application of a plasma jet was
found to result in a nano-level surface roughness. The Ra value of a surface machined with plasma
jet assisted cooling remains approximately 1-2 nm for longer machining distance. The adhesion
materials on the tool surface were suppressed over long machining distances when using the plasma
jet. The plasma jet treatment is believed to result in an increase in hydrophilicity due to a
surface modifying mechanism, wherein OH and N radicals are created by the plasma irradiation. The
plasma jet appears to be highly effective at improving both the chip formation process, by imparting

hydrophilicity to the tool and workpiece surfaces, and removing surface contamination at the tool
edge during machining.
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Tool rotation speed, rpm 50,000
Tool feed speed, mm/min 10
Cutting depth, pym 0.5/0.2
Total depth of cut, um 25
Tool tilt, dig 45
Plasma gas Nitrogen
Gas flow, 1/min 20
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