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Squeeze Flow of a Power Law Fluid Between Two
Rigid Spheres With Wall Slip

.1 1 . 2 1
HUANG Wen_bin, XUyong, LIAN Guo_ping, LI Hongyan
(1. Department of Engineering Sciences, China Agricultural
University, Beijing 100083, P R China;
2 Unilever Research Colworth Laboratory, Sharnbrook, Bedford MK44 1LQ, UK)

Abstract: The effect of wall slip on the squeeze flow of a power_law fluid between two rigid spherica
particles has been examined based on the Reynolds lubrication theory. It is shown that the viscous
force arising from the squeeze flow with wall slip may be resolved to the noslip solution by
introducing a slip correction coefficient. An expression for the slip correction coefficient of force is
derived which is related to the slip parameter, the flow index and the upper limit of integration.
Generally, wall slip results in a reduction in the viscous force. The reduction in the viscous force
inaeases as the flow index increases, suggesting that wall slip has a more profound effe¢ on shear
thickening material. However, such reduction decreases as the upper limit of integration increases
from finite liquid bridges to fully immersed systems. The reduction in the viscous force also increases

as the slip parameter increases, which is the expected behaviour.

Key words: lubrication; power law fluid, squeeze flow; viscous force; wall slip



