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(1) TR (B A T (520 03508 23 0 1y P 4 e, K/
TR +T(R+Ry)s, Hor s 24521 = (B 8(b)). [ [ 4
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sy o o e = 20
RN A = R sin? @, OB CB AR
SR B S HO 0 194 (24) 10)

2(1 —cosax) )
d [711R2 sin? a}
dri' /i _ sin® &
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cos By — (1+ )cose, (35)

cosOcg =Aj(1+cosB)—1, (36)

Hrh foo =A1 = 1/[(b1/ar) + 1> J3— R 58 T -
VR TR Ay B T g b, LT AR
bR A 2 BITT.

XF T 00 G ROBE R T 2 A L, AR 3 [l A4 2 1
S BEHLE. 2 OB B 5 5 1, 75 2L
I3 TR R (fractal theory) K43 #r, X AN & B 2
1 Mandelbrot F - $fi i 52 4% (1) A~ A0 JU) P& 7 g 11031,
XF T H AR A5 A R K 2 T, 9 G0 ey S, B T AT
DL B3 18 20 2 B8 o1 S50 FLMDRS PR 7 A6, i T
F A 2 45 ) 3R 5 JLT Koch 1 £k BT 4l 34 (1)
I3 T8 g 1, DR b Al mT R 43 T 46 0 T fE R
7t Koch M, H D R =473 e 4 %, Al
D = log(4)/log(3) + 1 = 2.2618595, il iz A% He A Hik
FERF 7, W43 5 TR I 58 R T B R &2 4 42
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cos Oy = (L/1)P2cos @, (37)
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Abstract

Controlling the wettability of solid surfaces is an important issue that has aroused the increasing interest from both fundamental
and practical perspective by tailoring surface morphology and surface chemical compositions. The underlying theories for interpreting
wetting phenomena still mainly focus on the Young’s equation, the Wenzel equation, and the Cassie-Baxter equation, despite the fact
that the wetting phenomena have been studied over the past decades. While there are a lot of experimental studies on wettability of
surface roughness, there is still a lack of a thorough analysis of the contributions of micro and nano-scale roughness to wettability
behavior despite interesting features these surfaces have. In this article, the basic theories and their applicabilities are addressed in
detail, and the mutual transition between Wenzel state and Cassie-Baxter state is described from different viewpoints in general, and
from single-scale and dual-scale point of view in particular. The design concept of geometrical model with stable superhydrophobicity
is also described, which is based on the typical theories about wettability. Finally, some promising breakthroughs in the theoretical

progress are proposed.
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