Free Surface Flows with Complex Interfaces

P. R. Mendes Junior and M. S. Carvalho

Department of Mechanical Engineering, Pontificia Universidade Catolica do Rio de Janeiro
(PUC-RI0), Rio de Janeiro, RJ, Brazil

ISCST-20180917PM-A-CF5

Presented at the 19" International Coating Science and Technology Symposium,
September 16-19, 2018, Long Beach, CA, USA'.

Abstract

Free surface flows, including those that occur in coating processes, have been extensively analyzed by
computer-aided theory. However, most work has been limited to pure interfaces, at which the surface
stress is isotropic and fully defined by the interfacial tension and interface curvature. When surface-active
molecules and particles collect at fluid-fluid interfaces, a complex microstructure may arise and render a
nonlinear mechanical response. Such complex interfaces may present viscous and elastic behavior
leading to a complex stress state that may change the dynamics of the interface deformation and
associated free surface flows. In this work, we extend the analysis of steady-state slot coating flows to
include the effect of interface rheology. We examine the effect of interface viscosity and elasticity on the

flow pattern and process limits.
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