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The hexagonal network-type PDMS microstructures were fabricated and they were employed to
low-friction drag surfaces. While the lowest contact angle measured from the smooth surface was
108¢ the highest contact angle measured from the microstructured surfaces was 145° The
moving speed of bullet-type capsule attached with a PDMS pad of smooth surface (CA=1089
was 0.1261 m/s and that with a PDMS pad of microstructured surface (CA=1459 was 0.1464
m/s. Compared with the smooth surface, the microstructured surface showed 16.1% higher
moving speed. The network-type microstructures have a composite surface that is composed with
air and PDMS solid. Therefore, the surface does not wet: rather water is lifted by the
microstructures. Because of the composite surface, water shows slip-flow on the microstructures,

and thus friction drag can be reduced.
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Fig. 1 Geometry of the designed hexagonal network-type
microstructures
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Fig. 2 Effect of composite surface
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Fig. 3 Wetting modes of liquid drops: (2) On a smooth

surface; (b) On a microstructured surface(Cassie-
Baxter mode)
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Table 1 Dimension, Theoretical and Experimental CAs

Structure Size S_Oh,d Theoretical[Experimental
No. Friction
a[ ] [b[zm]|h[ ] 1 CAs.[deg]| CAs.[deg]
#1 | Non-Structured | 1.0000 - 108
#2| 27 | 12 | 30 | 0.5207 131 128
#3| 60 | 13 | 23 | 0.3245 142 137
#41106 | 13 | 21 | 0.2066 150 145

i Photoresist

(a) Substrate

~—PDMS

(b)

Fig. 4 Fabrication process of network-type PDMS
microstructures: (a) Photolithography; (b)
PDMS casting; (c) Separation of PDMS from
the Silicon substrate
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Table 2 SEM and Contact angle images of fabricated

micro hexagonal pore structures
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Fig. 5 Photos of the fabrication bullet-type capsule: (a)
without PDMS pad; (b) with PDMS pad

A

S 8§ th(Fig. 4(a)). PDMS FA| ¢t AR &

d AN ER EF3tE A E 79 9o B
, AELES o] &3ty 7IEE AAT F B3
1 tH(Fig. 4(b)). 7A3d PDMS & AHE 7|Ho
FE 2dAA AL 34S SR ITHFig 4(c).
A AH T2 E 2] SEM(scanning electron microscope)
ArZ1& Table 2 o] VFERUISITE

i 2> Hob S ol

32 A A=

vle]la g F2E0] Ad g £F FE5A
9] Fdo] FHslo] FEAY o]FELEEE A
7] 913 Fig. 5 A9 ZE &3
AZed et FEA e gl 30mm ¢
Hrgoln, BEL AE 29mm, Eo] 40mm ¢ 9
E3oit. E AFdME FTEAY BERLET

Fig. 6 Measurement setup for moving speed test
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Fig. 7 Measured velocities of the moving capsules

attached with PDMS pads of four different
surface conditions
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