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Molecular Dynamics Analysis of a Nanoscale Droplet
on a Solid Surface with Periodic Roughness
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Molecular dynamics simulations the equilibrium wegtbehavior of hemi-cylindrical argon dropletssmiid surfaces
with a periodic roughness were carried out. Sintitaon a smooth surface, the change of the coditieeodroplet
contact angle was linearly correlated to the wdttalparameter on a surface with a short roughmpes#d while the
correlation was deviated on one with a long roughngeriod. To further investigate this feature, sbéd-liquid
interfacial tension were evaluated by using therymaghic integration method, and it was shown thatvtlettability
parameter and solid-liquid interfacial energy walso linearly correlated on a smooth surface aadcthrelation was
deviated on a surface with a long roughness period.
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Fig. 1 An example of the simulation systems of keylmdrical droplet
on solid surface with a periodic roughness patalkble droplet axis.
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Fig. 2 Density distributions of droplet on roughfaces.
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Fig. 3 Relation between fluid-wall interaction dm@nt, and cosine
of contact anglé for droplets on rough surfaces with (i) short @ijd (

long roughness periods.
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Fig. 4 An example of droplet simulation with a periodioghness

normal to the droplet axis.
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Fig. 5 Relation between fluid-wall interaction dimé#nt, and cosine
of contact anglé for the cases of droplet axis normal to the surface
roughness.

Fig. 6 Snapshots of droplets with (a) 2600, and3(§0 argon
molecules on a surface with a roughness paraltaktaroplet axis

with 7 =0.4.
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Fig. 7 T Schematic of the calculation of the sligjdid interfacial
tension.
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Fig. 8 Relation between fiuid-wall interaction do#nt ; and solid-
liquid interfacial tension for smooth surfaces andgh surfaces
relative to the vapor-liquid interfacial tension.
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