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Fig. 1 Dependence of the viscosity on the magnetic
field strength

Orientational Characteristics and Transport Coefficients of Oblate Hematite Particles in a Simple Shear
Flow (For an External Magnetic Field Applied in the Shear Flow Direction)
A.SATOH , H. YOKOYAMA (Akita Prefectural Univ., asatoh@akita-pu.ac.jp)

We discuss the orientational properties of an oblate spheroidal hematite particle and also its influence on the rheological
characteristics of a dilute suspension of these magnetic particles. The basic equation of the orientational distribution function
has been numerically solved. If the magnetic field is more dominant, the particle inclines such that the oblate surface is
parallel to the magnetic field direction. If the Peclet number increases, the particle shows a sharper peak of the orientational
distribution in the shear flow direction. The viscosity due to the magnetic torque increases and finally converges to a constant
value as the magnetic field increases. Moreover, the viscosity increases more significantly for a larger aspect ratio or for a
more oblate hematite particle. In a sedimentation process under the gravitational field, the translational diffusion coefficient
decreases with increasing magnetic field strength in the present case of the magnetic field direction.



