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Abstract — Rheological characterization was examined for two different types of magenetic particle (rod-like y-Fe,03, CrO;)
suspension in this study. The measured suspension viscosity (viscosity vs. concentration or shear rate) is used to obtain the
dependence of viscous energy dissipation on the microstructural states of magnetic particle dispersions as well as the
microstructural shape effects which are related to magnetic particle orientation. The empirical formulas from mean field
theory and the Mooney equation are used to relate suspension viscosity to particle concentration. Intrinsic viscosities of these
two different types of rod-like magnetic particle suspensions are found to exceed the prediction of hydrodynamic theory for
dilute suspensions and support the existence of flocs containing significant amounts of immobilized suspending medium due
to native attraction forces among particles in the microstructures.
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Table 1. Characteristics of Magnetic Particles Used in This Study

Y-Fe,03 Cr0,

Maker Magnox HR-350 Dupont V-550-1
Particle size (Lm) 0.5 0.46
Aspect ratio 6-7 11-12
Density (g/cm3) 4.7 5.39

a) Taken from the manufacturer's information

(@)

0.1um

(b)

0.1pm

Fig. 1. Transmission electron micrographes of magnetic particles (a)
individual y-Fe,O3 particles (b) individual CrO, particles;
X20,000. ‘
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Fig. 2. Typical dependence of measured viscosity on shear rate for
CrO, particle suspensions.
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Fig. 3. Typical dependence of measured viscosity on shear rate for
Y-Fe,0; particle suspensions.
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Fig. 6. Measured viscosity dependence on particle volume fraction
for CrO, particle suspensions.
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