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Numerical A nalysis on Shear Yield Stress of
MagnetorheO10gical Fluids
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Abstract O In order to improve the accuracy of current models based on the single chainOa
multi-ehain model w as presented for the magnetorheological fluidsM RF Obased on the magnet—
ic interaction energy among the particles. Taking account of the influences of particles in the
same chain and the particles in al adjacent chainsCdmaking use of the variety of the magnetic
energy densityJa model was proposed to calculatethe relationship of shear stress versus shear
strain induced by the magnetic field Dand the shear yield stress of magnetorheological fluid was
identified asthe maximum shear stress as a function of strain. For the chain-Hke structureOdthe
influence of theratio of the distance between adjacent chains to the distance between adj acent
particles in a chain on the shear yield stress was quantitatively analyzed. For the columnar
structure Oafter the size of the columns and the distance between adjacent columns being deter —
minedOand the calculating model of BCT structures being proposed Othe yield stress of the
magnetor heologica fluid composed of columnar structures was analyzed. T he results show that
when the ratio is largerihe multi-ehain model is compatible with the single chain model Obut

when the ratio is smaller Othe error of the two model is significant and can not be neglected.
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The traditional single chain model has overrated the shear yield stress of magnetorhe0O10gical

fluids. W hen the particle volume fraction issmaller Othe shear yield stress of chain-Hke struc—

tureis higher than that of columnar structuredbut when the particle volume fraction is larger

the converse result can be obtained.

Key wordsl magnetor heological fluidsOshear yield stressOmagnetic dipole model
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Fig. 1 Sketch of cartesian coordinates
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