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Fusing precision machining and threg—dimengional_ghotolithography and i
application to realize the shark skin inspired riblet surface for reducing air
resistance
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In order to realize the shark skin inspired fine riblet on the curved wing
surface as the industrial manner, the most important point becomes how to prepare the fine structure
on the curved die surface.
A die with an inverted wing shape is prepared by the precision machining, and an array of fine wavy
line patterns (width 3.8u m, pitch 42.5uy m) is transferred using the three-dimensional
photolithography. For change the photoresist micro-structure to the hard material, three methods are
tried. And, the electroplating on the die is found to be good. Glossy nickel plating realizes the
groove having the aspect ratio of 2.1 in our experiment. Pressing at a room temperature, the riblet
is transferred to a duralumin wing test piece resulting 1 y m-high micro-structurer.
We have found a new technique to realize the hard-material micro-structure with the high aspect
ratio on the curved surface of the three-dimensional die.
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