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LINEAR STABILITY ANALYSIS (1)
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LINEAR STABILITY ANALYSIS (2)
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LINEAR STABILITY ANALYSIS (3)
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LINEAR STABILITY ANALYSIS (4)
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growth rate s [1/s]

LINEAR STABILITY ANALYSIS (5)
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LINEAR STABILITY ANALYSIS (6)
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LINEAR STABILITY ANALYSIS (7) -leveling
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Report 5 Linear stability analysis of thin film dewetting

Consider a thin liquid film on a solid surface. The intermolecular force,
A/h3, acts between the air-liquid and solid-liquid interface, where A is
the Hamaker constant. The force is attractive and referred to as
conjoining force when A is positive. Ass the film thins, the force
increases and leads to spontaneous break-up of the liquid film. This
phenomena is called “de-wetting” and often results in serous defects
in industrial coating processes. Film profile equation is given by Eq.
(2). The first and second terms on the right side of Eq. (1) represent
the capillary force and conjoining force, respectively, where h(x)
denotes the local film thickness, t is the time.

3

@:_Q{L(Ghsg}ém} "

ot oX| 3u dx 4 hdx
Use linear stability analysis to derive a critical condition of dewetting
under constant surface tension, o, and the viscosity, u. The
gravitational force is assumed to be negligible because the film is
sufficiently thin.
Q1. Suppose an infinitely-small sinusoidal fluctuation in film thickness
with the amplitude g,. The local thickness with the mean thickness h is
expressed as Eq. (2) where A represents the wavelength of the
fluctuation. Derive Eq. (3) that expressed the growth rate of the
fluctuation by substituting Eq. (2) into Eq. (1) and assuminge¢,” ~0 and
1/h=1/h .
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Q2. Derive the expression for the critical wavelength, A, , at which the
growth rate shows a maximum.
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