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Abstract: In this study, the effects of the contact angle (CA) and contact angle hyteresis (CAH) of planar and nano-
patterned surfaces on rolling resistance of water droplet were studied. Based on the investigation on the CAH of water
droplet on surfaces with various static wettability, it was found that the rolling resistance coefficient of water droplet is
highly influenced by the surface pattern as well as CAH. The observed results suggest that the optimal surface patterns
should be designed in order to minimize the rolling resistance of water droplet for the practical applications where
superhydrophocitiy is required.
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Fig. 1. Schematic of dragging droplet.
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Fig. 2. The predicted apparent contact angle of rough surface
based on the Wenzel model and CB model.
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Sliding angle, a

Fig. 4. Force balance of water droplet on sloped surface with
sliding angle.
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