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Molecular dynamics analysis of non-spherical collapsing behavior of a bubble near a solid wall
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Cavitation erosion caused by high pressure released from collapsing bubble is one of the problems in fluid machinery.
In some previous studies, the dynamics of a collapsing bubble near a solid wall was found to be related to stand-off
parameter y. Influence of stand-off parameter has been studied, but the detailed mechanisms are not clear, especially for
the small stand-off parameter, y < 1. Particularly in such small y, some influence at molecular scale such as behavior
of contact line may not be ignored. Therefore, in the present study, we use molecular dynamics simulation to investigate
the shock-induced collapsing behavior of a nanoscale bubble near a solid wall for the two stand-off parameters (y > 1
and y < 1). The result for the two stand-off parameters is discussed including the development of the micro jet and the
pressure on the center of the solid wall, where different behavior is observed.
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Table1l Potential parameter

oar [Nm] ear [ muy [Kd]
0.34 1.67 x 10721 6.64 x 10726

1o [nm] k [N/m] mp;_[kg]
0.277 46.8 3.24 x 10725

Fig.1 Schematic diagram of the system. Argon atom is shown as
green dot, and platinum atom is shown as blue dot, respectively.

@ vy>1
Fig.2 Schematic diagram of the initial setup of the system.
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Fig.3 The contours of density, pressure and velocity field with Fig4 The contours of density, pressure and velocity field with
y>1att=20, 3.0, 3.5 and 4.0, respectively. y <1 att=3.0, 3.5 3.8,and 4.2, respectively.
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