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Effects of Droplet on the Deformation of Elastic
Gradient Thin Substrate
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Abstract: The phenomenon of droplet wetting has potential significance in cell deformation research and de-
sign as well as fabrication of soft devices. In view of the linear tension at the 3-phase contact lines, the gradient
thin substrate deformation caused by liquid droplets was studied. Firstly, the constitutive equations of the sub-
strate deformation were solved with the integral transformation method, and the normal displacement expres-
sion of the deformation was given. Secondly, the substrate deformation was discussed with different types of e-
lastic moduli of no gradient, the exponential gradient and the power gradient. Finally, the variations of the sub-
strate displacement with the droplet size, the elastic modulus, the linear tension and the gradient index were
given. The numerical results show that, with the increases of the elastic modulus and the gradient index, the
wetting ridge will go higher and the deformation larger. The smaller the linear tension and the characteristic
depth are, the higher the peak displacement value and the larger the deformation will be. When the droplet radi-
us is smaller, the symmetry of the wetting ridge will be better.
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