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A Micro-mechanic-hydrodynamic Model for Yield Stress of
Magnetorheological Fluids

PEN Xiao-giang YOU Wei-wei SHI Feng
College of Mechatronics Engineering and Automation National Univ. of Defense Technology Changshan 410073 China

Abstract A new micro-mechanic-hydrodynamic model MMH-Model to predict the yield stress of magnetorheological fluids has
been developed . The storage modulus of a MR fluid with a three-dimensional chain structure model and the apparent viscosity of a MR
fluid using the balance between the magnetic torque and hydrodynamic torque are determined. The magnetic interaction between the par-
ticles and the wall as well as the static coefficient of friction are considered. The predictions of the model are compared to preliminary
experimental data obtained in a controlled stress plate-plate rheometer and other theoretical predictions. It is found that the model gives
almost the correct yield stress for the MRFs in the magnetic fields lower than the saturation field but underestimates the experimental re-
sults obtained in the magnetic fields higher than the saturation field.
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Fig.3 The hydrodynamic model Fig.4 Schematic diagram of
of the magnetic particles chain parallel-plate controlled MRF rheometer
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Fig.5 Steady sheer stress vs the shear rate for the
Magnetorheological suspensions a suspensions A

b suspensions B. magnetic field is 0.4KOe
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Fig.6  Yield stress vs the friction coefficient of
the wall surface for suspensions A
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Fig.7 Static yield stress vs the varies magnetic fields friction coefficient of the wall surface is 0.4
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