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Abstract: To improve the high-speed milling performance of stainless steel microchannels, a
horizontal ultrasonic vibration of workpiece was excited by a self-developed rectangular
hexahedron sonotrode with double straight slots. And the micro-milling experiments of micro-
channel structure on the 304 austenitic stainless steel sheets with ultrasonic vibration of
workpiece were conducted to study the effect of different experimental parameters on the surface
quality of microchannels. The experimental results indicate that this approach can improve the
surface roughness of the microchannels when the horizontal ultrasonic vibration amplitude of the
workpiece reaches 4 pm, but smaller or larger ultrasonic amplitude will lead to poor surface
roughness. When the feed rate per tooth is close to the minimum cutting thickness of micro-
milling tool, the size effect caused by the blunt round radius of micro milling cutter will become
significant and the surface roughness turns to poorer. The feed rate per tooth slightly larger than

the minimum cutting thickness of micro-milling tool and the small axial cutting depth are both
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beneficial to improving the milling quality of the workpieces.

Keywords: sonotrode; workpiece vibration; micro channel; micro-milling; surface roughness
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