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Useful Guide to Solve Herschel-Bulkley Model in a Flow Mode Damper
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ABSTRACT

Electrorheological(ER) and magnetorheological(MR) fluid-based dampers are typically analyzed using Bingham-plastic
shear model under quasi-steady fully developed flow conditions. A Herschel-Bulkley constitutive shear flow relationship is
that the linear shear stress vs. strain rate behavior of Bingham model is replaced by a shear stress that is assumed to be
proportional to a power law of shear rate. This power is called the flow behavior index. Depending on the value of the
flow behavior index number, varying degrees of post-yield shear thickening or thinning behavior can be analyzed. But it is
not practical to analyze the damping force in a flow mode damper using Herschel-Bulkley model because it is needed to
solve a polynomial equation. A useful guide is suggested to analyze the damping force in a damper using the

Herschel-Bulkley model.
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