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 There are a number of 
experimental data that agree 
with neither Cassie‒Baxter 
model nor Wenzel mode.

Base model of pinning effect

𝛾SV 𝛾SL

𝜃0

𝛾LV

𝛾LV
𝛾SL

𝜃1

cos 𝜃1 = −
𝛾SL
𝛾LV

cos 𝜃0 =
𝛾SV − 𝛾SL

𝛾LV

Model for top‒edge pinning

cos 𝜃′ =
𝑎

𝑎 + 𝑏
cos 𝜃1 −

𝑏

𝑎 + 𝑏
(1)

Model for side‒edge pinning

cos 𝜃′ =
𝑎 + 2ℎ

𝑎 + 𝑏
cos 𝜃1 + cos 𝜃0 (2)

Experiments by Yoshimitsu et al. (2002)

Pillar width 𝑎 = 50 m, groove width 𝑏 = 100 m, 

𝜃0 = 114°, 𝜃1 = 129.4°

Experiments by Zhu et al. (2006)

Experiments by Suzuki and Ueno (2016)

Pillar height ℎ = 16 μm, 𝜃0 = 111.8°, 𝜃1 = 133.3°
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Pillar width 𝑎 + 𝑏 = 0.5‒1.0
m, pillar height ℎ =
0.01‒0.61 m, 𝑎/(𝑎 + 𝑏) =
0.21‒0.92, 𝜃0 = 74.7°, 𝜃1 =
107.1°

Conclusion

Models for top and side‒edge pinning agree 
reasonably well with experimental values of 
apparent contact angle of a droplet on 
microstructured surfaces with square pillars.

Pinning

Young

 It is suggested in some theories that the 
free energy of bottom interface of a droplet 
does not affect the apparent contact angle.

 Pinning effect has remarkable influence on 
the apparent contact angle.  
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