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Development of ultrasonic-assisted cutting for gradient wettability in a
one-pass process and three-dimensional contact angle analysis
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Wettability gradient structures were achieved with ultrasonic-assisted
face-milling process that fabricated a surface with varying microtexture that affected the wetting
characteristics. The elliptical vibration cutting fabricated micropyramid and microfrustum arrays
(MPA and MFA) and they were more hydrophobic than a flat surface. Additionally, the MFA surface was
more hydrophobic than MPA when their top surfaces were small compared with the depth; the
wettability became close to that of a flat surface when the top surfaces became larger. The
thermodynamic contact angle analysis computed the penetration depth of droplet into the grooves.
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