A Molecular Dynamics Simulation of Bubble Nucleation on Solid Surface

Shigeo MARUY AMA and Tatsuto KIMURA

A heterogeneous nucleation of a vapor bubble on a solid surface was simulated by the molecular dynamics method.
Liguid argon between parallel solid surfaces was gradually expanded, until a vapor bubble was nucleated. Argon
liquid was represented by 5488 Lennard-Jones molecules and each surface was represented by three layers of
harmonic molecules with the constant temperature heat bath model. With a visudization of void patterns, the
density fluctuations leading to the nucleation were compared for different wettability of the surface.  The wettability
was varied by changing the potential between argon and solid molecule. The over-all shape of the vapor bubble or
the "contact angle" was measured at the equilibrium condition achieved after the expansion.
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Fig. 1 A snapshot of argon between parallel solid surfaces.
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Fig. 2 Temperature control of solid surface
with phantom method.
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(a) Sliced View (Central 10 A thick).
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Table1l. Caculation Conditions
Label enT € wurr Obns Qror
((10%Y) (deg) | (deg)
P2 0.467 1.65 118.7 | 117.1
P3 0.610 2.15 82.7 78.1
P4 0.752 2.65 60.2 534
P5 0.894 3.15 - -

(Refer to section 3.2 about € o+, Oons and Qeor.)
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(b) Void View.

Fig. 3 A snapshot of avapor bubble at 2100 ps for P3.
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(a) 1550 ps(60.52 A, 31) (b) 1600 ps (60.77 A, 28)
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Fig. 4 Snapshots of void patterns for P3.
(Valuesin parenthesis are instantaneous
hret and bubble size.)
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Fig. 5 Snapshots of void patterns for P4.
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Fig. 6 Pressure, temperature and bubble size variations. Fig. 7 Pressure and temperature variations.
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Fig. 9 Two-dimensional potential distribution for P3.
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Fig. A-2 Estimation of macroscopic pressure.
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