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EFFECTS OF ELASTICITY OF SUBSTRATE ON DEWETTING PROCESS
OF EVAPORATING ULTRA-THIN LIQUID FILM Y

Li Zhen Hu Guohui Zhou Jijie Zhou Zhewei®
(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai Key Laboratory of Mechanics in Energy and
Environmental Engineering, Shanghai University, Shanghai 200072, China)

Abstract The effects of substrate elasticity on instability and dynamics of the horizontal evaporating ultra-
thin liquid film are investigated in the present study. The evolution equation for the thickness of liquid film is
derived based on long-wave approximation. The effects of substrate elasticity, Van der Waals forces and evap-
oration of liquid are examined by both linear stability analysis and numerical simulation. The results indicate
that increasing substrate elasticity or decreasing the surface tension of liquid can enhance the development of
perturbations7 change the wavelength of interfacial wave, and be helpful to the rupture of the liquid film. The

evaporation of liquid will promote the instability of film and accelerate the rupture process.

Key words liquid film, stability, evaporation, elastic substrate
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