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Determination of Conditions for Droplet Transportation by Substrate Vibration using Numerical Analysis
National Institute of Technology, Hakodate College Ryo FUIIWARA

Conditions for droplet transportation by substrate vibration is determined by numerical analysis. Technology for droplet transportation is demanded

in measuring quantity of medicine, coating and removing printing materials, micro-manipulation by capillary force, etc. Applying substrate vibration is

one of the methods for droplet transportation. To explain the mechanism, a “box model” consisting of a box and a substrate is proposed. A

spring-mass-damper system is introduced in the box, and it performs as the deformation of the droplet. Interaction between the box and the substrate

acts as the gripping force. Equation of motion of the box model is solved numerically by Runge-Kutta method. The result of numerical analysis

indicates dependencies on angular frequency and acceleration of the substrate, and clarifies conditions for droplet transportation.
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Fig.2 Model of the droplet
transportation.

Fig.1 Deformation of droplet.
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Fig.3 Screenshot of simulator ~ Fig.4 Dependence of critical angular

frequency @i on droplet volume V.
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Fig.7 Dependence of critical angular acceleration gt
on droplet volume V.
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