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TR I G T E A A R ] 2 T T P Ak A 4 IR (LT 1) RAAK ], 224 A 2 T 5 [ 4k 5% T 1)
Befid fr1 /N T 000 B FRATHRE P 2 T A2 25 7K 19, 2, 24 e #7000 B BRA TR 3] 7425 ThT 2 i /K £ A
o3 Lok Hefid A /N B R T SRR SR T 7K 7 P — e, % R — AN AR R e, HT
TEPIRAS T WA HE AL 5 1T A5 [ iy R Bk 1 0y EBVR R TETIK vy, R THTTK FTysr, RIS TR
NTsy iy kR

cosfy = w, (1.1)

YLv
BEHPZE 44 1) Young A 3K [4).
JE Young 2 A 2 1 PR T e A ot B R R i _E A iy 19K SR B AR 5
RGN G AT 2 [ RS T O RRE VAN A 2 P AR 50 5T 1 AT DA 35 i3 Fe i/ (00 K/ il it
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gas

solid

1 YRR AR T -5 ] A2 T F 42 Ak

2 OO R T fif T AR RS S5 4 [5)

Rl B A KA B B DIRE, AU T R A AL 2 R RRTRS S5 A (L& 2). 534h, [ER SR H
FRREE A AT A 2 o I S0 S M A e SR P U o v i 0 5, RO A [P 3 i P A A AN —
FR R Al A T R MR O IR Ak A, H R N A AR R Dy S AR R A

R A 27 P 5 A 50 57 ST IR I o A AR A BORIE S 3 S S0k 6 53 2 il A 3 1B el A P 21
), AR E AR A B Wenzel 2230 [6] M1 Cassie A3 [7]. Hrr, Wenzel 2430 H [ RS 71 _EH 2
NRFE Al A 1 KN S5 HUREFE FE A Young 2 fil A 2 )3 2 W1 R R &,

cosf, = rcosby. (1.2)

Forbr, o SRR PR T AORERS Z 8K, S RS 2% 1 T AR S L) ORI P T A T AR 2 L. 5 kRS R 8 i
RRT 1, L0y > 900 B, %A S AE45 7 Ml A B Young 2 AR K, 102460y < 90 B, 1% S
127 WA AR L Young $2f A /. X S5 RATHIMEZATT. L Wenzel A XXM, Cassie 2 20T T %1
g AR5 S b L kA B R0 AR A SR T A PR AR R, T Cassie A A

cos B, = Acosby1 + (1 — \) cos bya, (1.3)

Hrb0y 1 MOyo 205 PIRIAA R B Young S, X RoR 28— FoATRHEZ S (R K 1 LB 5 KT
FALL A

BAR BTS2 UAT CUE VEARRE — 28 BARELR, i S (G, (Rt AT TR R D e 5 52 Bl
PEL RS [8,9]. 10 H., XPIASA A RERM IR W WAl A IR . Sk T2 IEF LS
IRZ 48 [8,10-12]. A, A fem3i i $e s Uy VR BR ARG 5 T L RO I 51, 548 2 1 2 W e fid A R/
A, R MBI TT R ] R 12 ] B Ut 5 R AR 2 W IT [13-20].
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TR R PR PR

MEE B, RS S BRI IR AL — AN R a0 2 R B b F i R, %% i)
(3 53 At AT H SRS L A DR e o A T 55 AR /M 2R e v ) s ST, 2% 10 8 5 0 /) ot T ) R 2 D)k
. AP T 5 AL T Rl 22 E I, A 1A RT DU AL B (R AR i TR [21]. SRR
] i R e R ek 2t T DA R AR, i EL A T I A S PR R A A OO RURE T BRATT SR R
TR LG Fir A 1% 10 JU ) 234K, X6 B i S o) AT 4 S0 0 AN TR B[22, 23], JCH:
REBATEE N RGERE R R S NMERITER. H R SRR A o — NI sk
Il 1E 40 BT R0 A% Bl Al 2k i R AR 0 2 vh R SE A e 1) —, e SRR TE i M T 26 A &
FAAETE TR BEEAEHL (24] 9B WX A AR B OB R 7 26, AT /5 UL 35 538 (3 25 A1 (4 (25, 26]),
7 AL ST A R A AT JRAN T 7 BRI e M AR R AT 0 i, AR AR SRR L. BB,
G TH i) AP B SR e T S B A U KRR . — AR T AR 22 750 B KPR TR M 75 155
R e Ty A RN TR T PR I AT AR 5 3 O RSP L il B, AT AT RE 75 A T
HDE-VCIEWIRE

AT FRAT TR T2 B AT SR R R B G 0 SR 5 T K 0 A, SR AT R ) 5 kT
FHR DA KRBT M. AR SCHYRAR A AR B M g A 0 R 3 0 BA TN AR R B 5 1 A A
T, ELFE A R AR K HUR R TR IR . B =7 FRATTRE A A e I b 2 U o A R B a0 A
BRI RE 2 RO S AR I35 515 R B A B i S B8 DU AT T AR v e 2 ek A 9 i 0 % 1
SEOIHT R U AT G B A A A R LR ) — 22 A B E BATTRE AT R R B AR

2 HEERA
2.1 FREREHR/NER

FS IR IR, AN R AR R AT el 2R 45 oh 5 5 1T BE AR ) B 220 1 e — S A T4 5 R
PMARTE R S, L S RE E0 4% = 5070 - Y 1] F) 7 T e, - 2 1] F) T e DA S-S 2 TR ) S T
e, R EpeE A T

&= vsL(s)dS +/

3sr Ysv

Ysv(s)dS + / yrvdS (2.1)

Jrv

Hd s, Ssv MSpy Fon -3 B AR BT, ysp, vsv Myoy FonmH R R 5 (55
TRIKS)). EHEAHRT, yov NWHEE, RIRREREREX PR =] LA Ly [Sov], R[Sy |
KoLy (2 4E)Hausdor I . 4 8] {4 1 04 21 Joig 5 T AR, (2..1) HH A i 9 206 ] AR B T 4L
PR GUIE BT ERIRAS I R G RE R IA BN BA T — A DR o5 8%, ik
I o XAy, R SRR N, = Q\ O, BARILFNTs 200 1 — 87 B3R, a3
BB IR R FFAAL, (0] = Vo, Vo N4 WAL, B4 R GE 0P 0735 th i B AR/ fml JLi pR

min S(Ql) = / "}/SL(S)dS +/ ’ysv(s)dS + ")/LV|691 n 692‘ (22)
1Q11=Vo o9, Mg 802NT's

2.2 fHIHER

R REEAR AL B B 51 (sharp-interface) 7Y, o HEAT THEAI 73 Tl LA R Ak . D907 (3, AT
i3 A7 (phase-field ) B AR RAE FTI% 7], A — A Jeil (AR 0 g SRR IPIAR BT o488 (14 [X 42
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P 3 AR S 3R el A

P AH 2 (B S TH R A — 5 6 BRI ST (diffuse interface). ZAER | 38 % H Ginzburg-Landau AE &2
PR [27)EITTR-R [ S RE, 51 &3 1Y A 5 i) 3 T GE T, 73 21 10 R IR RE =72 bR

£.0) = [ 5ieP+ 1% [ e 03
Seh (g) B B ERERE, SRR AR, B0 () — U2,

s +ysv | vsL—sv (3¢ — ¢°)
V= + .

2 2 2
i AN TR IR LA T R I ]
inf, E.(¢). (2.4)
s.t. fQ qj) = Co

Co &— M3
RITESHT, MR e o] LBCAHEY(Q) FHIRE. MRS s ge & m DU SR AR
BRI (2.3) FITOT LA BE T AR AR 2. Bilan, HAEH—1(Q) H BIHE R 2 8 Cahn-Hilliard 77 2

8t¢ = A,“; in Q
p=—eAp+ L0 in 0 (2.5)
O =0, 06 =a(ednd— L), on 90

Hrba >0 &—/MAsth 4. JRE MM Cahn-Hilliard 7 FEFALL, FIRJTTFEEA — A s ffil 5 &4+, 1%
ST AT B Onsager #4275 FRERHE T oK (28], Hi3A /145 ERIRERFERL. J7 2 (2.5) AT ) X Navier
W10 251 (GNBC) B P AR TR R HE T H R, 2R T A2 A% s 2k 32 3) [26]. AT L, PIAHIRL
M & Navier-Stokes Jj # M Cahn-Hilliard J7 R & AL, 24 R G0 rh i s FEAR D, BRATT2S T pA 1,
Y2 B Rk f AL T R (2.5). TR (2.5) iR 1 ARG F I RER/IN IR e FE S 2 1R
EIR BTN, Bk, T77E(2.5) W] DUE NEhaS R E IR 1 fa Ay
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TR R PR PR

2.3 FWMEEERE L BXHR

F IR IR I R ) PR e AR B A S U R. i, B B B RE % B R AL f (¢) TEE1 AbIB 2 JH
AN, Me #aT0 B, T F RXBFREL, ¢ WS TF+1. BATHIE, Me o i, Mz REE IS
22 U1 SR R RE B 2 1A R R Modica HEAT 1 WFST [29]. ML 1 OGTE A5 H EARI AL
Wkt 72 [30], FRATTKE L 4] ARSI B SR T, FIER] 1 Rt/ s iU st 45 R mT LA
SR ER AR A S 5 S b 7 Rl A e L S LA

RFAR 4y ) WS R PR AR R T ISR BES [31,32]. FELERWT. fEA B RE
BBV (Q)HF, & X

L(6) = JoelVol* + %‘i’)dw + frs 9)  H Jodda = co (2.6)
+00 FHiAth,
PR
To(6) = o0 N QU + [0, o0 V(@ 1)AS + [o0\ o0, (@, —1)dS tip=+1,ae H [,¢dz=co
’ 400 Fofb.

(2.7)
Horr, Q) = {z|¢(z) =1}, f() >0 2 HHREEE,

1
o :/ 2f(r)dr,
—1

oy t
Az, t) = iI;f{’y(:c,S) + |/ \/2f(7’)d7’|}.

AT 0T o

Rl He BT EN, PRI (¢) F£LY(Q) BT 1.

BRI, HF(0) = U8 B, (at) = y(ant), o = [ (B())2de B WIAR R K
Ty, HH®(€) = tanh(¢/v2) ZIHE [ BRI 1 F o FIZEH [33,34].

AR PIUERA L [30). FE T iZ A, FRAT AT AR 4y i) R R ER AR S s Sk . X B R
il

E¥2  WRey € BV(Q) &1y KITEL],, B SCH—MISLRHI/N £ MAFAEF 5., € BV(Q)
fel., AL}, = SO Rl s, Ho 2

j1l>rgo ||¢5j - ¢OHL1 = 07 (28)
;H\:EPIHHJ_,OC Ej =0.
e FRUE W A, A1 32 ER] FH Kohn AliSternberg 26T & S Al /N i AU S iz 2 [35).
3 EEFELREREAHSLIEL

AL S S TN, AR A E Ry B LA T B, LA Dy — 1~ 1oy il 2 O L
Py g T (BRTE ), 12% i 5 o] 4 320 57 5 Sy A Young 23 23T 20 ) AEL 2 [ 43 10 5 A ROV AR RH R 5 4 B, 1%
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I A A PRIHE. DR DA ORI S5 A 52 T 2 WL B A R KD, AR b — > 2 OB DL A, el

B RIS ) — L 3 E I S 4

3.1 EIAERMHSK
BATE e eI F 3 5140 T5 12 [36]. FRATIR I SR Wi A2 S % A8 43 e 5 (2.4) 19 RR i -7 4% B
H1L.

H 5 FERHT L o #r, MIB IR EHES ) SR EE R, 285 BRI HAZ 70T WSO8 ™ RS LE WA SR 4518

Sy, A e BAR Y (2.4) BOBRB-Hi s B H 7R N

—eAp — (¢—5¢3) = in Q.
22 — 2 cosly (x,%)s,(¢) =0, on Ty (3.1)
fQ ¢dx = co

XHTs = {(z,y)ly = 0h(z, £)} Fom— DB A BIHREEL T, s\ (0) = 3(1 — ¢%). ZXH, JATHREE
) AL E MR, HERA R, c R—Mukg B H T, 2

T

[ A T AR T RE ARSI, Oy (0, %

Ho A5 T H AT,
Xz, BAEEe, HEo #T0 I AIHRIR. BATE SBBUEe WK T8 AT RIT

¢=¢o+ 01+,

ST AT, T e 5t T 6 A 801 F R
—eA¢y — (¢70;¢g) =c, in Qp,
=520 — 55,(60) [y cos by (z, X)\/T+ (Oxh(z, X))?dX =0, (32)
fQ ¢0d£ = Cp.

KRy = {(z,y)|y = 0}, Qo &AL AILFH X, AHT-1sh i, JATHRBEW IR (3.1) By BLF) A2

on I’y

43 10) REACSA T (3.2) A8 45 vl L.

mmey:A¥gwm2+fghx—zaAzﬂm

eV

(3¢ — ¢°)
s, (3.3)

fol cos(0s(z, X))/1+ (Oxh(z, X))2dX H.

HoB(z) =
V={¢pecH (Q): odx = cog on O\ T }.
Qo

A, 7R (3.1) K N AR 4 ]

min F(¢°), (34)
Hrp

Jo, 51V + H0do — 5 [ cos0, BLE00as, 0 e v, (35)
@ eV \ V. '

+00,

Fo(¢f) = {



TR R PR PR

V TRV 8 SN
VO ={pec H (Qs): / b =co}.
Qs

XEBATE R (¢0) 8 XAEV b, ARV, &8 T 7 @R HTISEE S [31).
EIE3  WFO AF 40(3.3) f1(3.5) ArE X, |&A1A

i). 46— 0, ZERF fEHY(Q) 35304 E SCRT- W8T F.

ii). AERS > 0, o RF° £V PR, AL DT 5, AGTHE e, fEH () T agis
—A %, Ho £F HI/N AL

2 B EUE A 2 W, [36] 7 5 BE5. 1 HIER], X HLEGIL SR o AR T R I .

diffuse interface center(¢=0)

vapor(g=1)

liquidig=-1)

4 AEORA F A A

FiHE(3.2) L T AF AT LG 4 $iWenzel FlCassie A, HHESHRWT. HEHlg hE T
—NEFE e WIS, F S AR T AL FARAZ, anlEl s, BAT TN (3.2) o I 2% 1 RO

B, R

0909, _ [T 9909 _ [T (9 o —
/mmrosanaxda:—/maamamdxcosﬂe—/m€(8m>dmcosﬁe—acosﬁe,

K
1 1
/intﬁFo %57(@(/0 cos Oy (z, X)\/1 + (8Xh(m,X))2dX) %dx = 0'/0 cos Oy (x, X)\/1 + (dxh(zx, X))2dX,
PATAT 3, )
cos 0, :/ cos Oy (2, X)v/1 + (Oxh(z, X))2dX. (3.6)
0
X LTRSS, 0y /&AL, JATR] LA 2
cos 0, = r(xg) cos by, (3.7)

Hrbir(zo) = [y /11 (Oxh(zo, X))2dX oMl i BRI RDRE 510 R0 5200 1y T A TR EE. 53 00
KL I Wenzel 230 M0 HBAREDCH (b = 0)i, LRT7RERIE N

1
cosHe:/ cos Oy (9, X )dX. (3.8)
0



VPELRSE: MRS 5 LRI R 7 5

il b, G SR AR T PR RRME RS, W% T R T A
cos B, = A(xg) cosby1 + (1 — A(xg)) cos Oya, (3.9)

HorPi (o) fEmo LSS —FORPRLIT G RITIALE G, BRI AR 22 M Cassie 22 3.

R AT R MR DA B SR R =R [(37]. BAR_EIR M HTIRIIE 148 i Wenzel A Cassie
NI, EARBUOVER 1RO PR AR AT Ee, ibHRE R 800 BT %, IXAR R REX BT 0 N Te
HITETE. 5 FERIAR 2 SIEBxR il A b St )5 2 W] RE 2/ T RIRE RUE, BRI, DA 1B 78— R T T 22 M
PRI, FRAT 75 225 18 B B 5 T AR R 1 245 2 4.

3.2 FAFHAEREAIIENL

XTI LG B B0 SR TS (1) 38 S) 4k, AEE0: B NATTAAS IR A BEXT 12 e) gk 47 1 W9, i, Alberti
FDeSimone i JUAATHH A 3 19748 53 i) dU3EAT A 7 [13], A ATT R0 A B Al A8 <A ] AR R 7 5 7 A R
R, AT TS RIELRL I HAER T AR R R B R T Wenzel KA FICassie-Baxter
RAS. 7 [15] 1, Caffarelli FiMellet X442V AN &) S RIS RO 5T 7 HI S a5 3. 75 (38) o, 3K
ATORE JUARTRELRS B 15 T UE B T [l R ) 4 TR /WL ST Wenzel 2 BTSRRI S 40 A, N TS £ 2
HIATH A as R

%= BA(YI82IE)

“““ =L

Bl 5 =2k & YDA 77 1L i AR 5

T = A BT AP ST B P LR il B = hs(y) = Oh(Y, 2)
i, h(Y, Z) 1EY, Z T E RN OEE R AV R 2 = (e, y) (AT — G
X B[hs, 1] x [0, N8] x [0, M] 1, Bt Ru(l,y) = 0. TATEBeu 7Ey Iy EAFRISRA. TR
5, M RS I 5 A A TS

SN 1 NS 1 COSGY N6
BN = s [ [ VIR Pasdy - 5 [T Gt pa. (3.10)
No Jo S, N6 ),



TR R PR PR

XHL FATAMEGE WK AR S5 5, T[] PR S T ) A S . R Xk I R B -z A% B I 5 R

d1v<\/m) =0, in Bsn,

U,O) = u(vN(S)v

Uy (- 0) = uy (-, N§), (3.11)
u(l,y) =0, y € (0,N9)

nr, - ng; = cos fy, on CL.

ot — AR R SR A N T T RS, Hodh B, v u FEARARF I {2z = 0} MI#E, CL KRtz n)
RLE. T3 B AT R EE = AT 2 JA Wi 2% A, 55 DUAT 2 Dirichlet i 5544, 55 AT R AE e i e fih 2k b 4%
il F 9OW AT A2 Young A 3.

FRAHE Lipschitz ZELE 1) R E 8] (OO h % & RE B EON B/

Xs = {u€ C% ([~hs,1] x [0,N6)) | u(-,1) =0, u(0,-) =u(NJ,-)} (3.12)

PATHEM TiZ B ESN fEX s B4 R NS T T T RE B2 B A 4 )R AR/ 5
E(v) := /1 V1+ (vg(2))2dz — v(z) cosd, (3.13)
0

Hrg = acos(fo1 fol 1+ |VR(Y, Z)[PdY dZ cos Oy ). TATH T &
T4 B’ BREYN((3.10)1EXs WA @S, BARRATA

li S y) —v* =0 3.14
51_{1});&%’)%] lu® (-, y) —v ||L1(0,1) ) ( )

Hrho* = k(1 —2), (FPE = ctan(d)) N(3.13) FHRERE(v) X = {v € C([0,1])|v(1) = 0} HHIHR/
=¥

e ER Y, EON (4 SR/ BIOGE IS (6 RIS S5O — AN PP T, 2F TH 5 e 10 5 302 S i e £ R0
W2,

1 1
cosé:/ / 1+ |VA(Y, Z)|2dY dZ cos fy-. (3.15)
0 0
AR E 4 HiWenzel 2. Hb) i i, Q155 R Gl 42 R /INBF 7 WL Ak £ 5 /2 48 . Wenzel J7

F2. B3R At a] DAHES AL AV AN ) I G I, SRART DLHE 3 Y R G /il SAE R 2R X
R 2 B Cassie J7FE: -
0050:/0 /0 cosf(Y, Z)dYdZ (3.16)

3.3 [EEMR/MNERI S

IR A B AL o L A SRR SRR IR R4 R B R AR G I SR AR N A
ONEV B SEIG h, TE B R G 4 RA/IMEAE OB AE. 7 [30]7F, AT RE T —A> 4k ), st [
W NARSI I T, A1 Mt R G RE R b/ s i A RO TR R BRATTT™ MEAIE B 1 5 B AR A m Pt
7P e ey R AR T Rz AU B, TR B4R M Wenzel Ml Cassie AR E. 1E [39] H, AT T =
YENETE, HE T HUBTH — MBIE M Cassie A 30, HEELIR T
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N, AT RO AR S B, fE R (3.11) i, R = 0, oy BA IR 6. BE
AR T T A& G S AL [ PR30 L R A sl B4

u(z,y) = uo(x) +5u1(z,%) +--, (3.17)

LA, BATR Do () 542
uo(x) = k(1 — ),

171 LR A A DA 2 345

)
i =%/0 cos Oy (y,s(y))dy, (3.18)

COS 96 = m

H{(z,2)|z = 0,2 = ¢s(y) } FRPAHR TS BHA D SR AT 2 (Fefih£R). FRATTFR(3.18) AfE IE Cassie A
.

B IECassie A 54 M Cassie AT (3.16) B IRANI X . (3.16) FBHZ Ml A A [ AR 1T Young#2
i Ff1 FA) T340, 17 (3.18) M, WL B A A SR FE B 2K b YoungBefh A FR~F 3. AiE B, AR E IR
AR/ L LR A AN BE 4t Cassie A A PTZIHI. 2 1E Cassie A N G BE SIS RARRT & [12,40].
LG A a] DAHES & U HRE SR T, 78 [41)H, FRATHE T — MEIEf Wenzel A 20, FFIEIE AL 4>
TIE RG] 1 W HT 45

4 MESEMBFEIARNDH

HTFTIA, RRE SR bR ) R, L RE R pR G V22 RN A T 2 5 e 1 S o AR
PORMPR IR BT, — MR U, VR B A 3k Al A AN 55 T 3L 5 IR A A, XA B Ak A R S IR el
JE T PR Ak AR i S I, A SIE B S S EE Y 0] R (G (42, 43]), PRIk | S A X 1% i
[RIAR 22 X%, 110, Caffareli FMellet HER] 1 HES] BT F I b BBV BRI 0] R KD S 30 B /I8 B oxof IV ) 422 fe
FOAE R DX IA) P, 3 B Bl ff v IS % [16]. AlbertifDe Simone fBE £k #5h B 5L R T
K (rate-independent ) [ BE B FEBL, MOATIAIE 1 —NFefl A 5 B G AR 7 A [20].

L2 L L2
- |{

Y
A
Y

o fluid 1 fluid 2

K 6 345t AR R IHES ) IE ([30])

FE [30) H, FRATXT HER I A AU — S BRI e M AN TS 5 RE AR5 5T S AUk A IR )
AT IR G i e Hefid /A 55T R G0 1 5K Young #Efilffy, i 1B Hefid £ 55 T R 40 P (11557 Young %
il ffy, X E RMRE T LR DL T MR AR BLR. B0, il 6, A RE > T 4EEE R
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TR R PR PR

PRI, X BEFK Young $Eflff 70 Al 204 Mop, BAY 204 < 0p. EIEEKEN2L, A
o [—L/2,L/2), MFAPRHEDRTERES. O ItEE A, AR A B AR & AR (L) AT
L2k By RIQy LR (FAL) RIS (R 2) BT 5 (X8 iEa = 131 itk pT iR Eu . 3%
MG SRR AR, 5 FE LS RE, W AR Geab TP AIRES, PIAHVZ A A 2 W 4 K, »b
T45 e WP RR L i Ay R0, BT AT LA 2SR H i s ) o7 B

1 h T .
Xr = 5@((5 — 9) — COSQSIHG) + 2CEL (41)

PR LB A R A R (2.1) RIS R SR R AR RN, AT E, AT TE BRI fr B e =
el JE R T A

i YovI|ELv] +vsEse] + vsv|Esv]
(0‘79) =
yLvh
m—260 2, L .
= — 2% cos 4, T < —358
T—20 + (L—2Ax) cos 0 4 B 21, Az(cos O 4+cosbp)
—C+ cos h h (42)
~ 2I,.+1)A LA L - L .
72(557( h)x+ﬁ)ﬂa 7ﬁ<17<277
w—260 A 7 L
2 — 2i cos O, T2 55

Horfi, = [28hEL) BARAEL _ o L2 gkl o SRR SE 4 RN R AN, T

-0 28htL 1.
. {COSQA if 2048 T < 4y

cosfp, otherwise.

7 o, ATREW TH R RER M/ P AR 1L (R BT R GE AR ROANME—, JRATTR R S0 2
BT R ER N o BRI — MRS IR, Do SCRI, A TR _E— BRI E NS, %o 22
AR R A ) FUER — AN R AN A %D . BATH — S REER I 7 PR, ZEER A
[T T e fid A AN Ak e BB ARG O, X L IRA Tk 6k = 15, FRATTAT LA 2T MR Al A i e I &%, e
AT RER Al A 5 JE R A A 20 5 T RGP 1 B K AR/ Young i/, SXBEGIE 1 3RATH) 73 b 45 2%

180 3
— — ~ increasing volume — — —increasing volume
160 decreasing volume decreasing volume
NN T 2
140+ // \/ v ‘/ ‘/ v ‘/ b / ‘/ l/ v ‘/ ./ 1/
// ""J /‘v—/
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; / 2 S
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2 100t 8 .
z ! / £ 0 / o
o S r
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£ 8ot . < p -
8 ; S s J
g . '
60y ! / e -1 A
' /
40r (AN AA I
L AN 2
201
0 . . . . 3 . . . .
0 0.2 0.4 0.6 0.8 0 0.2 0.4 0.6 0.8
volume volume

L7 i e R0 B e B R R AR (o RN ) AR L. X Bk = 15, 04 = £ .05 = 5F.
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A RO B RO, X T SRR 1 = 4 ] R, BRATT AT A S8 IR B A A A N (g
1ECassie A 30) SKE RZIH A0 AAG IR [39]. (HAZXS T — B =ZE i 3, KOG RE i 2k o & AR A
SR BATVIASBE L AT LUE 2 T e fink #3605 i T 5% ) B 5 SR OX 75 B — B i O R 4D,

5 BfERRIRIEMKREN DT

WNHTPTR, RIS U s, FLRERARHIA & 32 ZE80 0 I, IR I G T FY s #A st i 2 1 ) Cahn-
Hilliard J7 7% (2.5) %) . f£ [44]h, BT R TREE— Lo vt JATUEW] 1 1% il A AR At 8] 7 72
P, JREE T T, BEIT 7 ZI A B B A AR, T I RAT R EENE T AR, IR T
fift— LB IR IR,

(a) WK BE N [R) 42 1 (b) Bl A B[R] A 22 16
K 8 BhARIEIM R 5

PATHEFE 2 T0 W, FAT AU (835 iy Profs ANAZ, T 5 T 22 o it 5 Dy e B3P Bl . v R
B RS EAT N, SINBI A Hs = et. J7FE(2.5)% N

as(yb:gilA,Uz, in
n=—cAop+ @ in 0 (5.1)
Onpp =0, 0s¢=a(0n¢— 5’1%(;@), on 9.

RN 8(a)H IETE, — MR AL BRI 9. tHOTRE(5.1), BATAT LAHE S Bl A 6 e — A
N T y

d _a (B —sinfcosfB)*/?[cos f — cos Oy]

%6(8) T VA sin B[sin 8 — 3 cos (] ' (52)
L2 RS, B WA PP IRAS A A . FRATTHEME DT R0 T AR PR AR A IR AR . FRATTH —
A 3 BB A% R Cahn-Hilliard 752 [45], FATHE T AFe, ATEI, B BN,
Bl ey i 18] 5022 S SR T R B T REAR BOAT D8 L EEIS (1)),

AR EAR, BATTE AT LA FEAL A AN I S0 F il RS RIEILR [46]. AT R

6 P B BEAES) B A E B A AR BL S 5 EATHIUERS DA A, BN VBOE 1% 08— e TR AT T8
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RN ECR N AR AR . A1 B%E T8 T AR T Cahn-Hilliard 772, #4(5.1) HEE—4T 2
B

s+ uz0pd = e 1 Ap.
I FALL P I A3 B, FRATT T DAHE 3 HE B 0 Az fk AR AL B W IR T AR

6, = [dcosefcos(ﬁy(Hi)) + v}§(9)7

sin 6
(5.3)

~ cos @—cos(0y (HZ))
— .
sin 0

Hhg(0) = coreon @ v AU T AR RO,

Ty =

——advancing

o5 |—advancing 2.57| —receding
i —receding

<=
@145 15

05 0.5

(a) k = 5. (b) k =40

9 Youngfi&fil 1 (0y () Yo AR AR 55T St i bR BEAT 5 1R Hefil A

A Bk pras R, AT AT DL R 2R s SRR, — M BES R A 9 s,
X B BAMECE [ BE EYoung A AZ > HEL, 1052 — IR Ry (2) = § + § sin(ka). X T AR
ik, AT BTREAE IRl M AR AL, X R 2o = 10, v = £0.5. BUHE R BN 1 IHEW 3%
fis S i Je B 52

6 RESRE

FEASCH, AR 1 72525 07 AR E B G ) — 2e i Hr g R AT IR —> i Al oA B 7t
T 1) RS 5 594, BIEZe el f 8 SURGOZ 2 1, JFHES H — S i e f A 20 JRATTA A [ A
B SobHe Al A S I R BEAT T BRI e T A R B WA AR B AR A B A BRI A

K1 e i B 1) R AT T AP A R, AR ST A 9 B i e et b — 12 i 2 1 e R 470 ), FRAT IR A SR A
FHIH I Wenzel IRA M Cassie-Baxter R (AR T HURE S HE S BRFPIRES) Z 18] K F e (wetting tran-
sition) [47], XAFURE — A FHEL R R [48]. Fian, JATEA ¥ Ltk sl JUH 2 SR s 2
RIVENA R G, B TSR A IR 2 A BT AE [3]. 5346, FATRBA W K& 2 B 5 A i)
TEHIZ AT T IR (electrowetting) [49] 5% n] .

&2 Hk
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SCIENCE CHINA Mathematics: Mathematical Analysis for Wet-
ting on Rough Surface

Xianmin Xu & Xiao-Ping Wang

Abstract Wetting on rough surface is a common phenomenon in nature and our daily life. It has many
applications in some industry processes, like painting, printing etc. Nevertheless, the theoretical understanding
for wetting on rough surface is is not complete. There is some controversies on some well-known formula, like
the Wenzel and Cassie equations. In this paper, we will review some mathematical analysis for this problem,
including homogenization for wetting problem on rough surface and analysis for contact angle hysteresis. We
show how mathematics help us to understand the complicated wetting phenomenon.
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