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Abstract

We have studied the vibration behavior of a water droplet vibrated on a superhydrophobic surface via a high-
speed camera. The resonance frequencies of the droplet satisfy the Rayleigh equation, suggesting that the droplet on a
superhydrophobic surface can be regarded as a free droplet. Its real oscillation frequency is half of the driving frequency
when it is vibrated at low frequencies(< 200 Hz). It shows large shape deformation from a compressed puddle to a
stretched spheroid. The three-phase contact line exhibits a stick-slip behavior. However, when the droplet is vibrated
at frequencies greater than 200 Hz, the three-phase contact line is pinned to the substrate and the droplet is vibrated at
the same frequencies as the external driving frequencies. It is found that the oscillation of the contact line and the large

shape deformation of the droplet are responsible for the distinct behavior at low frequency.

Keywords: superhydrophobic surface, forced vibration, resonance, contact line
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