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Control Performance Investigation of MR Fluid Damper
using Herschel-Bulkley Shear Model
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Dug-Young Lee and Woo-Seck Hwang

ABSTRACT

The control performance of a vehicle installed with an MR(magnetorheological) fluid-based damper
is investigated on the basis of Herschel-Bulkley shear model. Generally, most of MR fluid damper
has been analyzed based on a simple Bingham-plastic shear model. However, the Bingham-plastic
shear model can not well describe the behavior of the damper on the condition of high velocity and
high current field input. Therefore, in this study, the Herschel-Bulkley shear model in which the
constant post-yield plastic viscosity in Bingham model is replaced with a power law model
dependent on shear rate is used to assess control performance of a vehicle with MR fluid damper
suspension system. This study deals with a two-degree-of-freedom suspension using the MR fluid
damper for a quarter car model. The response for the bump input to identify the fastness of MR
fluid damper embedded skyhook controller and requested magnetic field are investigated.
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