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Abstract

Molecular dynamics (MD) simulations are conducted to investigate the thermophysical characteristics and
the stability of liquid threads for various conditions. A cylindrical thread in the simulation domain is made of
Lennard-Jones molecules. The surface tension of liquid threads can be determined from local densities, local
normal and transverse components of the pressure force. In order to understand the effects of thread radii on
surface tensions, the Tolman equation is modified on the basis of the cylindrical coordinates for prediction of
surface tensions. Surface tensions calculated from the MD simulation agree with the prediction from the
modified Tolman equation. In addition, surface tensions decrease linearly with increasing system temperature.
For a binary system, the surface tension decreased linearly compared to that for a pure system with increasing
binary ratio of solute molecules which have relatively large value of the affinity coefficient. For a fixed binary
ratio, the surface tension increased slightly with the affinity coefficient and the maximum value appear around
where the affinity coefficient is 1.5 and decreased rapidly for upper value of 1.5. In addition, the critical
wavelengths of perturbations are proven to be directly proportional to the equimolar dividing radii of the

liquid threads.
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Table 1. Dimensionless properties for LJ system

Property Dimensionless form
Density( p") pc’ Im
Energy(¢') bl
Force( f) fole
Length(7") rlo
Pressure( P") Pc’ /e

Surface Tension( ") yo’le
Temperature( 7" ) kyT/ &

1/2

Time(¢") t/t=t(s/mo?)
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Fig. 1 Effect of the
distributions.
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Table 2. Simulation conditions ( L =15.620 except C1)

*

Label R’ T a(B) n
Pl 6 0.826 1.0 (0.00)  2.5~6.0
S1 | 3~10 0.826 1.0 (0.00) 3.0
S2 6  0.669~0.909 1.0 (0.00) 3.0
S3 6 0.826 2.0(0~0.063) 3.0
S4 6 0.826 0.0~2.0(0.02) 3.0
Cl 345 0.702 1.0 (0.00) 3.0

1368



2003

0.2 T T

—o0—25 452 ——25 452
—o—30 517 —=—30 517
04 L ——35 511 —+—35 511
—+—50 513 —4—50 513
—v—60 509 —¥—60 509
-0.5 1 1
0 5 10 15
r

Fig. 2 Effect of the cutoff radius on normal and
transverse pressure distributions.
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Fig. 3 Comparison of surface tension between

simulation results and theoretical values.
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Fig. 4 Effect of system temperature on surface tension.
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