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Nonlinear Dynamics of Levitated Droplet
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Abstract

It is expected to manufacture new materials with containerless processing by levitation technique. However, it is
indicated that the levitated droplet with levitation technique has nonlinear behavior. In this study, nonlinear dynamics of
the levitated droplet is experimentally and analytically investigated. The levitation experiments with electrostatic
levitator and the ultrasonic levitator are conducted under the normal gravity condition. Based on the experimental results,
theoretical and numerical analyses are conducted to clarify the nonlinear dynamics of the levitated droplet. Furthermore,
new technique to measure the viscosity in high viscosity region is proposed.
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Fig. 1 Electrostatic levitator.

Fig. 2 Diagram of oscillation and rotation of droplet.

Table 1 Physical properties of test fluids.

f: . .
Density Sur ?ce Viscosity
[kg/m?] fension [mPa-s]
plkgm o [mN/m] a
Propylene 1206 43 2.7
carbonate
Ethylene 1113 48 22.8
glycol
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Fig. 5 Effect of oscillation on frequency shift.
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Fig. 7 Effect of rotation on frequency shift.
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Table 2 Physical properties of viscosity fluids.

Density Surf?ce Viscosity
tension

plgmil | Ny | 7 Pas]
Propylene carbonate 1206 43 0.0027
Glycerol 1260 63 1.1
Glycerol + Glucose 30wt% 1320 65 3.3
Glycerol + Glucose 40wt% 1330 66 8.6
Glycerol + Glucose 50wt% 1350 66 10.8
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water droplet.
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ratio of heated droplet.
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Fig. 20 Time series of surface temperature of stable
solidified droplet.
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