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Hydrophobic Characteristics of a Silicone Resin Surface
Produced by Replicating an Electric Discharge
Machined Surface
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Abstract
In this study, a micro/nano-random-pattern-structure surface was machined by electric discharge machining (EDM)

followed by replicating the EDM surface with a silicone elastomer having low energy and greater hydrophobicity. The

variation of hydrophobicity was of prime interest and was examined as a function of the surface roughness of the

replicated silicone elastomer. The hydrophobicity was evaluated by the water contact angle (WCA) measured on the

relevant surface. For the experiments, the original surfaces were machined by die sinking electric discharge machining

(DS-EDM) and wire cutting electric discharge machining (WC-EDM). The ranges of surface roughness were Ra 0.8~19
(m for the DS-EDM and Ra 0.5~4.7um for the WC-EDM. In order to fabricate a hydrophobic surface, the EDM surfaces
were directly replicated using a liquid-state silicone elastomer, which was thermally cured. The measured WCA on the
replicated surfaces for DS-EDM was in the range of 115~130° and for WC-EDM the WCA was in the range of 123~150°.
Additionally, the dynamic hydrophobicity was evaluated by measuring an advancing and a receding WCA on the

replicated silicone elastomer surfaces.
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Fig. 1 Schematics of (a) DS-EDM, (b) WC-EDM [4]
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Fig. 2 Process of PDMS casting on master ; (a)
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Fig. 3 Photos of NAK80 molds and replicated silicone
surfaces by using (a) DS-EDM and (b) WC-EDM
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Fig. 4 3D profiles of electric discharge machined
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Fig. 5 Comparison of surface roughness between DS-
EDM&WC-EDM surface and each replicated
silicone surfaces
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Fig.11 Comparison of advancing and receding CA

Table 1 Measurement of dynamic contact angle

Non-patterned Silicone replicated
silicone from WC-EDM
Advancing CA 127.7+1.8° 163.5+1.2°
Receding CA 115.6+1.3° 159.7+1°
Hysteresis 12.1° 3.8°
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