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Experimental study of cassie state stability inside a microchannel

with microstructured surface
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(State Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)

Abstract: Keeping liquid stay at Cassie state at the surface of microstructured wall in the mi-
crochannel is a key point of drag reduction. In this paper, MicroPTV was used to measure the
flow velocity profiles under Cassie/Wenzel states near microstructured wall respectively. The re-
sults showed that the velocity near microstructured wall under Cassie state was 1. 6 times as great
as near a smooth wall, on the other hand, the velocity under Wenzel state decreased. By control-
ling precisely the driven pressure, we observed the transition process from Cassie state to Wenzel
state of the liquid-solid surface near the microstructures in a microchannel. It is shown that the
critical transition-pressure is about 10. 9kPa, which is in good agreement with the theoretical val-
ue 10. 15kPa based on Laplace equation. Considering the transition from Cassie state to Wenzel
state could happen during liquid injection into the microchannel, the “anchor” effect of the corner
point of microstructure is observed, and an analysis is given to explain how the interface near mi-
crostructures maintains Cassie state during injection.
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Fig. 2 Schematic diagram of the experimental microchannel

with microstructure at sidewall including the physical
dimensions and coordinates
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