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Abstract

Dewetting of solid substrates by overlying thin liquid films, is an important phenom-
ena. Numerical simulations of 2 — D and 3 — D thin film equations were performed
for a variety of force fields to study the kinetics of spontaneous and nucleated dewet-
ting as well as that of true and pseudo dewetting. It is shown that it is not possible
to reach the theoreticaly predicted asymptotic constant rate of dewetting. Based on
simulations of simultaneous dewetting by mutiple holes it is shown that the fractional
dewetted area shows a sigmoidal growth in time. The rate increases in the beginning
as more and more dry spots (holes) open up and contribute to dewetting. The rate
decreases towards the end as holes starts slowing each other. The rate remains mostly
uniform in the middle region when all the holes are moving independently. The num-
ber of holes required to arrive at a statistically characteristic dewetting behavior is
found to be more than 10000 for a Inm thick film. No difference was found in the
kinetics of pseudo and true dewettings as long as films show dewetting through holes
as opposed to morphological phase separation into droplets and equilibrium film. It is
found that nucleated holes follow three stages of hole growth viz. (1) fast rearrange-
ment to get rid of signature of nucleation initial condition, (2) faster growth than
spontaneous dewetting and (3) slowing down to match the growth of spontaneous
dewetting. Also, the kinetics was found to be independent of gravitational attraction

for film thicknesses as high as 500 nm.
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