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Rheology Measurement of Complex Fluids — Two Novel Methods —
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The dynamic aspect of the Brownian motion and the viscosity, as well as the thermal

conduction, is described as the process of diffusion, of which temporal evolution is characterized

by a diffusion constant.

In this article, we introduce our recent studies on the field of rheology.

One is the measurement of the local rheology in the vicinity of the solid boundary through the

observation of the dynamic light scattering with the evanescent light source, and the other is

the development of the Elecro-Magnetically Spinning (EMS) viscometer.

In the former, we

show the evidence of the anisotropic Brownian motion near the solid wall, and in the the latter,

an idea for the ultra high viscosity measurement is also proposed.

Keywords: Rheology, Brownian motion, Dynamic light scattering, Evanescent light, Viscosity

measurement, Electro-Magnetic Spinning Viscometer
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Fig.1 Block diagram of the experimental system.
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Fig.2 Normalized autocorrelation function of the
scattered light intensity observed for the
polystyrene latex with a particle diameter of 2a =
0.097 um. The dashed line shows the behavior
of the correlation function expected for the
diffusion in the bulk state.
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Fig.3 Temporal decay constant plotted against the

scattering wave number k, obtained for the
particle diameters of 0.097 um (circles), and
0.813 um (squares).
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Fig.4 Anisotropic diffusion constants of sphere particles
near the liquid-solid interfaces calculated with
the hydrodynamic theory.
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Fig.5 A schematic view of the measurement principle
(a) and the photograph of the experimental system

(b).
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Fig.6 Relation between the revolutional velocity of
sphere Qg and the ratio (Qp—€,)/Q, obtained
for various viscosities, which represents the torque
applied to the sphere. The solid line shows the

linear relation between (2 — €2,)/Q and viscosity.
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Fig.7 Relation between rotation of the probe metal

sphere and the torque observed for confined
and free spheres, where AR represents the gap

between the sphere and the cell wall.
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Fig.8 Revolution time of EMS system observed for

standard viscous sample of 1000 Pas.
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Fig.9 Temperature dependence of the shear viscosity
of epoxy polymer.
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