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1)  LLFI3 Newtonian and non-Nowtonian fluids (~DWTRNZXTH B, skEICEX RS .

Fluids have been classified according to their viscous behavior in different ways. Wilkinson classifies them in
two groups as Newtonian and non-Newtonian. ‘

A fluid for which the dynamic viscosity p depends on temperature (and slightly on pressure) and is dependent of
the shear rate is called a Newtonian fluid. A graph relating shear stress and shear rate (velocity gradient) is a
straight line through the origin whose slope is the dynamic viscosity. This graph is often called the flow curve,
and is shown in Fig.1.

The non-Newtonian group has three sub-groups:

i) Fluids for which the shear stress depends only on the shear rate,
and although the relation between them is not linear it is
independent of the time of application of the shear stress,

ii) Fluids for which the shear stress depends not only on the shear
rate, but also on the time the fluid has been sheared or on its
previous history, and

iii) Viscoelastic fluids which exhibit characteristics of both elastic
solids and viscous fluids.

The Bingham fluid acts as a solid for shear stresses less than 1), Shear rate, du/dy
and as a Newtonian fluid for shear stresses greater than T, (Fig. 1). ‘Fig.l Viscous behavior of fluids, flow curves.
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