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Abstract; For reducing the error in calculating shear stress of high volume concentration
magnetorheological fluids by applying standard isolated chain theoretical model, a new rheological
model was proposed to evaluate interaction of magnetic chains by distance weighted coefficients.
A Monte Carlo program was written for simulating position coordinates and direction of magnetic
moment of carbonyl iron particles in magnetorheological fluids system, with two distance-related
coefficients output. Comparing theoretical values of standard and distance weighted shear stress
model with four magnetorheological fluids’ testing data that measured by rheometer, results
indicated that distance model has higher computational accuracy at the whole experimental range of
magnetic field than that using standard isolated chain-based one, and it generally aligned with
rheological results, which proves interaction force between magnetic chains is one of impact
factors that can significantly affect rheological characteristic of magnetorheological fluids.
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Fig. 1 Shear force analysis diagram
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Fig. 2 Chains’ interaction effects in the direction
vertical to exterior magnetic field
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Table 1 Weighted factor of CIPs’ magnetization intensity
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Table 2 Typical properties parameters of MR fluids
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