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Abstract: This study aims to understand the mode characteristics of a droplet under a periodic forced
vibration. To predict the resonance frequency of a droplet, theoretical and experimental approaches were
employed. A high-speed camera was used to capture the various deformation characteristics of a droplet—
mode shape, detachment, separated secondary droplet, and skewed deformation. The comparison between the
theoretical and the experimental approaches shows a ~10% discrepancy in the prediction of the resonance
frequency, which appears to be caused by the effect of contact line friction, nonlinear wall adhesion, and
experimental uncertainty. Owing to contact-line pinning and smaller amplitude, the droplet shape becomes
symmetric and the size of each lobe at the resonance frequency exceeds that at the neighbor, which is out of
resonance.
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Fig. 1 Experimental setup for vibrating a droplet
placed on the flate plate
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Fig. 2 Magnitude of lobe against the excitation
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Fig. 3 (a) Temporal variation of a droplet deformation at 2.2V (a) with the changing mode
frequency (i.e., 2, 4, 6 and 8), (b) with the changing mode frequency, but with the
superimposing 20 images for identifying the pattern of mode shape (c) at the neighbor
frequency (i.e., between mode 2 and 4) showing the example of skewed shape
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Fig. 4 Pattern of droplet oscillation that are obtained

by superposing 20 images at 6.8V for
resonance frequencies
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Fig. 5 The shape of a droplet at each shape oscillation
modes
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