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A Molecular Dynamics Simulation of Bubble Nucleation on Solid Surface
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Shigeo MARUYAMA and Tatsuto KIMURA
Dept. of Mech. Eng., The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113

A heterogeneous nucleation of a vapor bubble on a solid surface was simulated by the molecular
dynamics method. Liquid argon between parallel solid surfaces was expanded by slowly moving a surface,
until a vapor bubble was nucleated. Here the surface was represented by three layers of harmonic molecules
with the phantom constant temperature technique. The pressure and temperature at the time of nucleation
was compared with the MD results of homogeneous nucleation and the spinodal line. Furthermore, the
contact angle measured for the equilibrium bubble was in good agreement with the case of liquid droplet in
contact with the surface.
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Fig. 1 A snapshot of liquid argon between parallel

solid surfaces|liquid.mov
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Table 1. Calculation Conditions

Label EINT €'surr Thuel Pruci Oons Opor
(x1021)) (K) (MPa) | (deg) (deg)
PE2 0.575 2.29 | 116.6 -9.0 68.7 69.7
PE3 0.750 2.98 | 1154 -13.4 55.6 55.7
PE4 0.925 3.68 | 117.1 -11.8 - -
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Fig. 2 Pressure and temperature variations

for PE3

oob0 300 s5000000000000DO000DDOO
goboboobobooooooo
00P00000¢,,00000000000000D00O
000000000 Fg.40000D00O0O0O0Ox OO0 Kinjo
0Y000000000000000000000NE2D
NE3ONE4OOO®PO000000000 Lennard-Jones
0000000®1000000 spinodal 00000
Spinedal 0 0000000000000 O0O0O0O0O0O0O0O
gbooboobobooobooobooooooooboooboobo
gboboboooboobobobobuobOobeyhOonOO
gooo spinoda0 000000 OOCOODOOODODO
0000000000 ((PExDPEANE4)D ODDDODODODOO
gboboboboobooboboooooobobaooba
gboobooboboooooboobooooooboooboobo
gboboboboobooboboooooobobaooba
gboobobobooboooboboooooboooboobo
gboboboboobooboboooooobobaooba
gboobooboboooooboobooooooboooboobo
gbobobobooooooobooooooboooboon

20 T T T T T T T T T
- L _
o
2 o0 .
o \Spinodal
o line
? —20 A PE2 A NE2
o O PE3 m NE3
o O PE4 @ NE4
Homogeneous
-40 X Kinjo&Matsumoto
(1996)
1 | 1 1 1 1 1 1 1
100 150

Temperature T,,,o (K)

Fig. 4 Bubble nucleation pressure and
temperature
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Fig.5 Two-dimensional density distribution
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Fig.6 Two-dimensional potential energy distribution
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