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Abstract }

This paper presents the development of a semi-active seat damper using MR fluids and the performance analysis of seat
suspension system with a MR seat damper. An annular orifice type MR seat damper is proposed for a seat suspension of a
commercial vehicle. After formulating the governing equation of motion, then an appropriate size of the seat damper is
designed and manufactured. Following the evaluation of field-dependant damping force characteristics, the controllability
of the damping force is experimentally demonstrated in time domain by adopting PID controller. A semi-active seat sus-
pension with the proposed MR damper is constructed and its dynamic model is established. Subsequently, vibration con-
trol capability of the semi-active suspension system is investigated by employing the sky-hook controller.
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Fig. 1 Phenomenological behavior of an MR fluid
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Fig. 2 Schematic diagram of the MR seat damper

Fig. 3 Photograph of the MR seat damper
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Fig. 4 Schematic diagram of the MR seat damper tester
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Fig. 5 Time history of damping force
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Fig. 6 Response of the MR seat damper to step input
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Fig. 7 Damping force control using PID controller
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Table 1 Parameters of the MR seat suspension system

Parameter Symbol Unit Value
seat frame mass m, kg 20
driver mass m, kg 50
suspension damping C, Ns/m 1080
cushion damping c, Ns/m 152.8
suspension stiffness k, N/m 7414.86
cushion stiffness k, N/m 8228.78
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Fig. 8 Model of MR seat suspension system
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Fig. 10 Time response of MR seat suspension system at 1.5Hz
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Fig. 11 R.M.S. transmissibility of MR seat suspension system
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Fig. 12 Time response of the MR seat suspension
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