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Performance Investigation of a Continuously Variable
ER Damper for Passenger Vehicles
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ABSTRACT

This paper presents performance investigation of a continuously variable ER (Electro-Rheologi-
cal) damper for passenger vehicles. A dynamic model of the damper 1s formulated by incorporat-
ing electric field-dependent Bingham properties of the ER fluid. The Bingham properties are
experimentally obtained through Couette type electroviscous measurement with respect to two dif-
ferent particle concentrations. The governing equation of the hydraulic model treating three com-
ponents of fluid resistances;electrode duct flow, check valve flow and piston gap flow, is achieved
via the bond graph method. A prototype ER damper 1s then designed and manufactured on the
basis of parameter analysis. The damping forces of the system are experimentally evaluated by
changing the intensity of the electric field, the particle concentration and the electrode gap.
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