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Fig.3 Two dimensional simulation of the thin film interface with a random noise as initial condition
when ¢ = 0.3 ( the calculation is turned off at the dimensionless time ¢ = 915;

the graph doesn’ t experience any significant changes thereafter)
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Fig.4  Another set of simulations of the thin film evolution for ¢ = 0.6 when the
EHD effect is weaker than the previous set due to a larger air gap above the

polymer film ( it has the same initial condition as the last case)
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Fig.5 The last set of two dimensional simulations for the value of ¢ = 1 ( the EHD

is the weakest among the three sets; it produces the least distinguishable features;

the amplitudes are smallest though some regularity still exists)
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Thin Liquid Film Morphology Driven by
Electro-Static Field

Emily M. Tian  Thomas P.Svobodny  Jason D. Phillips
( Department of Mathematics and Statistics Wright State University
Dayton OH 45435 USA)

Abstract: The development of stationary patterns on a thin polymer surface subject to an elec—
tric field was studied by means of a hexagonal-planform weakly nonlinear stability analysis and
numerical simulations. The time evolution of the interface between air and polymer film on the
unbounded spatial domain was described by the thin film equation incorporating the electric
driving force and the surface diffusion. The nonlinear interfacial growth includes the amplitude
equations and superposition of one-dimensional structures at regular orientations. The pattern
selection is driven by the subecritical instability mechanism in which the relative thickness of the

polymer film plays a critical role.
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