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Fig. 1. Formation of micro-capillary bridge between a
retracting liquid droplet and a grooved surface. Minute
liquid droplets were deposited on top of the grooved
structure after the capillary bridges were broken.”
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Fig. 2. Schematics of the experimental setup for
visualizing the droplet dynamics from (a) the bottom
and (b) the side. (c) and (d) Representative images of
the droplet dynamics for the bottom and the side
setups. (e) and (f) Nondimensional transverse and
longitudinal sizes of the residual droplets deposited on
the grooved hydrophobic surfaces.”
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Fig. 3. (a) Liquid ligaments trapped between the
grooved structures. 1.0 wt % Polyethylene oxide (M,
=1x 10°g/ol) in water solution was used. (b) Non-dimensional
diameter of the ligaments as a function of time.

Fig. 30l AAJ| Skl 74 322] 272 A3t

Artole]l Ay 71&7)E elal T3olA AAgE
RdA0S o] gsto] QIASAZS APH o

ALEAPEO T84 8] QIFASIAIZES H ol 4
7l Dripping-onto-Substrate (DoS) 7| o2 74
H 03 Z Aol F Hol#| Fhtk mA T 25
7h e e A HES =8 Drop
sliding 71H-& AHE A9 B4 g8 9%
=4 70| oJ#I)d Capillary Breakup Extensional
Rheometer (CaBER) 71H 9] TS S5 5 3l
om, 13] A B2 4 I B4 HolHE
R & de Aol vk

o
o
%
I
>
S
9
)
O
(o]
i =
B

SI- o= kst
3L PR-RAlR A7 7= \/pD,? /8y ol mElst
Ao R BAstt® o] A olF 24
o e ALY TS oA
macroscale?] TZZ F7lslo](D) o]|2A 9] M=
AlPET O Foldfe 850l ool A Skt Guo
et al1P& Wk Fo) macroscale?] & TRE

=y

w

o,
off

to] SEehe Bl 5 24 Lo
Fo g HF o] 2AE oH, HE ARE
% Q% FAsEitkal skl ol
AAE A TEshe =
3] 7o &b, gk
TE BroE e =
AlZ1et 72 Aol AEdte TAIY 5 Al
717} frARslokseh P 2 At Aol = o] dh 4t
ol 2ke] ¥ (petal bouncing) F7Fo] &R 4
T7F =& 1A A el E 7FeeA] of

5 Y181l regime mapS $HJsFalA} AT
e eay] 7Nk 3D ZHEE AR
alo] 3 Adke] YH|7} 400 umol™ 3 7he]
Z¥Ao]l 750 pm, TF2 o7} 1000 umSl
macroscale®] & 727} P XHE AZ}slaL
hydrophobic fumed nanosilica particles 3EHl 4
Foto] HEFA R g XS SASISith
el S-S 2710 - 80 wt%©
2 HstE SPA- 8 AF e o
&3t U3} molo A el FEAIA HE 9

3

0ot O NH

to 1
Lo ok
2 >
£
N =
N

N

T Sy

EN o Il 12 pO oftt

U -
= ol
M

=
-z

u!

it
)
i

(F& AN mosh 7 B2e] HE (B o

. . Il No rebound

40 ° 1

° * L . * 0.9
0@ e & ‘ 0.8

2 : ois e . ke .

§ o . ° 0.7 &

20 ° © . L ~

B . . . e {06

LN
Ohseo o o o ° ° . 0.5

L ]
I 3 ® s © ] 0.4
° e ® ° °

0 - 03
3

Fig. 4. (a) Scatter plot for the impact outcome of the
droplet as a function of Weber and Ohnesorge numbers.
(b) Sequential images of water droplet impacting the
grooved superhydrophobic surfaces at We ~23.



N
N

HU

]“’F‘, onell wet wzkstA wiskste Al

HJAh A7 100]8k2] - A disl' L
8-o"o| 4] conventional rebound & (3}
4SBT wuek As)o] BE5EHAE
A -Ee] FEANYAZE SR ot
Aol &gk oFo] BA
2> Aol 7]lgith A7t 10
Hu} 331 3580 22 d 9ol A petal bouncing
Aol A5HA oM, HF ARre] vk =
g ¥ tiH] 60 — 70% 7HEF Aasklek A

AFahs

7} 2591 749 uf 50 wi% = AH 8o WS
7MAOh = 0014, 2] HIkol| <F 6vll) petal

bouncing @’go] ASHATE A7} 255 |
AMHA HA A WY FEANUAT) e
shAl AA T2 WH-Z RS A vieEs
upel F7bE B 5 FEsks d4e] TS

T2 o R whA Yhs A]{—% AAANA T2
dollM Asshs frAlel =5 Al7ISE AfelE
WAIAIZI T AIA O =2 petal bouncmg?ﬂ &+ A
Zh2] a1 A W22 conventional rebound F/g-S
AR R SI9LT Sle] A AskEe A
0% o] A7t 57k BIWkE (freezing rain)
oltf A FAeA AHEH = ERH =7 |
okl 2 A Mol AE AT BEA71)
A%k W TRRelel] 7|28 RE 48d T Us
o2 JehE )

22 M| /M 248 5% TH| M
& (Interfacial flow) A75 A3
= AT e JAG, i
) “geiegol} s

_O_E_ _13]7]_6‘]—/\ 9= xz

o
{0 rE

T

]:ﬂ-

Jo
N:

4 T H o ot rlo )
HU 2

AUz 714e] FE HE

(contact angle goniometer)®]] ]3] ”é 7} of
AR HE2ZS AL Yol A =] A ZFeE A

W

g3}

7

A
2
o

(

Z7}10

38 il
o 0

Enkgo] 1A qHel| H3
LA N A7 A 373e] W= Al
A T S48 o Aelat % glrk
170l A e} 714 Aol mhub= Aol o
A& %5 (contact line) o2 A 2lslH,
AR5 A|ZE u] 2w e E A

d

2

o] %

Nz
H=

A

R (e (=

rﬁ (RN

Z} (Static advancing contact angle), $-%]
a}7] =49 7es ZAFANET
(Static receding contact angle) 2.2 # 2]sit}. 4
3} 7<4g7‘:71— _%7442. vﬂgﬁ}ﬂl: oﬂ}\]-g] %ﬂ%gﬂ
A A LA A A7 A7} vhd=

3] Frohdli= Zlo] Fastt) Fig 50 A€
Az} 2o & Aol M= 3D ZRIE| 9} CO; #)

oA g8 Bl ZPHEE T A A
%7 24718 ALY 457 gUab
37 $lsfe] AvtEES PANZE P25
%{—E‘SH & 4 um/pixelS 73 0}03‘3} Qe
01 ol wzk el
T2 A 3502 ofFo
xﬂzLo}oq x%z_ﬂ %zg
oJske. F=
Il 248k7] ffsto] A A
o HH7F Z47]0] =Y

=]
AFE-3le] PMMA, PDMS, 5%‘?

-

J

S =]

B

o
o:

o

[e}
z31E

N

>{1:1
olf -1N'
rsL' i

A

)
N N
-

2

1=

B2}

Fox
o,

oy
__>|1_'4/

é o, Jo
2N (4ol b

E

o
4
fx

N e xQ
ol
HJ

ol
-

I
il
=

o

o2
3
K
=2
2
oxl
2~
)
Ipy
N
N
tlo &
_11}1
Moo
ol
ol

'ﬂoﬁéoﬁ&hm&_&_&ﬂ%

30
o H
2 do b N X@ HE ooff i At gl O X o L

Jg
it

o)
X,
1- U

©

Lﬂ—*] o) 710}7."
g 5(d)°ll Hol&

30 Wmin% zﬁr%‘ 735 fx]
FAtt. Olﬂif‘z} Az
T XﬂOié}oﬂ HA]
143171— ] o}

EER n]fm wetA, %

3
— o

o

r? 2
[o
il
oy
>«
o
[o
o
-0,
ol
Hdo o T & 1 ¢

'}

Hi
flo
do
2

SU oo oft rlr 24 Y ol o
i,
4
m1m
oft
e
=R

flo Jpv o
N
N

2
Y
i

Lo o o
Ib o (K
(=

e 4
rirgﬁ

oy D
B> o

T

)
I



oA

PD.\IS 10:1),
Experiment
kT
06,

Receding contact angle, 6, (]

Fig. 5. 3D Model of (a) a custom- made contact angle
goniometer using a smartphone. (b) Disassembled parts
of a smartphone holder. (c) Photograph of a custom-made
contact angle goniometer. (d) Variation of static receding
contact angles of water droplets at different flow rates
of 10, 30, 70, 150 pl/min. (¢) Variation of instantaneous
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