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A Molecular Dynamics Simulation of a Liquid Droplet on a Solid Surface
(Part 2: Effect of Vibration of Solid Molecules)
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Four hundred argon molecules represented the liquid droplet and the vapor in contact with the solid surface which
was composed of up to 3 layers of molecules with the harmonic potential.  The interaction potential between argon
mol ecules and solid surface mol ecules was expressed by the Lennard-Jones potential.  From simulations for various
length scale s nt and energy scale ennt of this potential, it was found that cosine of the measured contact angle was
well correlated by the depth esure of the integrated surface potential proportional to enr-sint/Re>.  The effect of the
thermal motion of the solid surface was negligible on the measured contact angle, the layered structure observed in
the density profile, and the Brownian motion of the liquid droplet.
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Te Tablel Calculation conditions and contact angle
Label enT SNt €%sure T N, R Obns Qpot
(1029 [Al [K] [A]
10 fs 5fs EO 0309 3.085 1.00 90.0 125 14.7 157.0° 162.9°
El 0400 3.085 1.29 951 134 150 135.4° 134.1°
E2 0575 3.085 1.86 94.6 113 17.0 105.8° 101.7°
E3 0.750 3.085 242 944101 196 87.0° 87.0°
E4 0.925 3.085 299 939 87 30.6 55.2° 556°
S1 0575 2573 129 942125 14.8 140.4° 142.3°
L-J et S3 0575 3523 242 937114 214 77.9° 76.6°
SINT Ro S4 0575 3.913 299 955 86 542 36.8° 42.9°

V2 0.468 3.085 1.86 92.2 128 16.7 106.0° 140.6°
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Fig. 3 Contact angle correlated with e* syre
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(b) V2: Vibrational 3 layers

Fig. 5 Comparison of density distribution.
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Fig. 4 Equilibrium of the system.
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Fig. 6 Brownian motion of liquid droplet
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