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Instabilities of manometric fluid films on a thermally conductive
substrate1 LOU KONDIC, NANYI DONG, NJIT — We consider thin fluid films
placed on thermally conductive substrates and exposed to time-dependent spatially
uniform heat source. The evolution of the films is considered within the long-wave
framework in the regime such that both fluid/substrate interaction, modeled via dis-
joining pressure, and Marangoni forces, are relevant. The main finding is that when
self-consistent computation of the temperature field is carried out, a complex inter-
play of different instability mechanisms results. This includes either monotonous or
oscillatory dynamics of the free surface. In particular, we find that the oscillatory
behavior is absent if the film temperature is assumed to be slaved to the current
value of the film thickness. The results are discussed within the context of liquid
metal films, but are of relevance to dynamics of any thin film involving variable
temperature of the free surface, such that the temperature and the film interface
itself evolve on comparable time scales.
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