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Synopsis

Microgel pastes and concentrated emulsions are shown to exhibit a generic slip behavior at low
stresses when sheared near smooth surfaces. The magnitude of slip depends on the applied stress.
Well above the yield stress, slip is negligible compared to the bulk flow. Just above the yield stress,
slip becomes significant and the total deformation results from a combination of bulk flow and slip.
At and below the yield stress, the bulk flow is negligible and the apparent motion is entirely due to
wall slip. By directly imaging the deformation of pastes and from rheological measurements, we
show that slip is characterized by universal scaling properties, which depend on solvent viscosity,
bulk shear modulus, and particle size. A model based on elastohydrodynamic lubrication between
the squeezed particles and the shearing surface explains these properties quantitatively. ©2004
The Society of Rheology.@DOI: 10.1122/1.1795171#

I. INTRODUCTION

Many industrial products exhibit a complex flow behavior, common examples being
cosmetics, food products, ceramics, and coatings. Control of their flow properties is
central to their processing and application. However, often it is not just the bulk flow
properties of such materials that are important. Their interaction with confining
surfaces—whether the material sticks or slips—can have profound effects. A classic
example is the slipping of polymer melts, which may result in surface defects during
extrusion@Piau and Agassant~1996!#. Another important class of complex fluids prone to
wall slip are dispersed systems, such as colloidal suspensions and emulsions, which
adhere weakly or not at all to the shearing surfaces@Barnes~1995!#. In this case, slip is
believed to arise from a depletion of particles adjacent to the shearing surfaces, resulting
in local shear rates that can be much greater than that in the bulk fluid, i.e., an ‘‘apparent’’
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