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A Semi-Active Suspension Using ER Fluids for a Commercial Vehicle Seat

°Jeong-Hwan Choi*, Moo-Ho Nam**, Seung-Bok Choi*** and Chae-Cheon Cheong***

ABSTRACT

This paper presents a new concept of a semi-active suspension system for a commercial vehicle seat.
The proposed suspension system features an ER(electro-rheological) damper which can produce
continuously tunable damping forces by control electric fields. A dynamic model of the ER damper is
first achieved by incorporating Bingham property of the ER fluid, followed by the formulation of
governing equations of motion for the suspension system. A sliding mode controller is then designed on
the basis of the hyper-plane sliding mode scheme. The effectiveness of the proposed control system is
evaluated by investigating control performance for vibration isolation.
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Fig. 1 Schematic diagram of the ER damper
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Table 1 Specifications of the ER damper
Unit : (m)

Radius of rod di 0.0055
Radius of piston az 0.018
Electrode length L 0.1
Radius of Inner cylinder d3 0.019
Gap size h 0.00075
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Table 2 Specifications of ER seat suspension

Seat frame mass (Kg) m, 49.72

Human body mass (Kg) m, 15

Seat suspension damping (Ns/m) < 728

Seat cushion damping (Ns/m) c, 150

Seat suspension stiffness (N/m) k] 4900

Seat cushion stiffness (N/m) k2 70000
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Table 3 Parameters of random road

Unit Asphalt Paved road
road
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factor () m 0.15 0.45
Covariance ( oy | mm? 9 300
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Fig. 3 Transmissibility of ER seat suspension system
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