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logical Flow Mode Dampers using Herschel-Bulkley Model
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ABSTRACT

Electrorheological(ER) and magnetorheoclogical(MR) fluids have a unique ability to
increase the dynamic yield stress of the fluid substantially when electric or magnetic

field

is applied ER and MR fluid-based dampers are typically analyzed using

Bingham-plastic shear flow analysis under quasi-steady fully developed flow conditions.
An alternative perspective, supported by measurements reported in the literature, is to
allow for post-yield shear thinning and shear thickening. To model these, the constant
post-yield plastic viscosity in Bingham model can be replaced with a power-law model
dependent on shear strain rate that is known as the Herschel-Bulkley fluid model. The
objective of this paper is to predict the damping forces analytically in a typical ER
bypass damper for v;u’iable electric field, or yield stress using Herschel-Bulkley analysis.
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