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Gain-scheduled control of semi-active suspention using MR damper
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This paper proposes a design method for vibration isolation control of a semi-active suspension using MR damper.
By using nonlinear functions we formulated the linear-parameter-varying system taking account of mechanical
constraints such as valve stroke of the semi-active damper and the damping coefficient restriction. The gain-
scheduled controller based on the linear matrix inequalities is obtained so that the closed-loop system is stable and
has good performance even if saturation of the valve stroke occurs. By simulations it is verified that the semi-active
damper system designed is effective in comparison with a passive damper. We then made a experimental setup
which has an MR damper and investigated characteristics of the MR damper. Furthermore, we proposed the control
method of the MR damper using the relation between input current and the damping coefficient.
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(b) 1/4 model
Fig. 1 Suspention model

(a) Experimental setup

Table 1  Parameters of experimental model

[ Parameter | 1/4 model | Exp.” | Unit ]
M, 375 | 91.0 | kg
M., 38 | 11.8| kg
K,
K

21560 5520 | N/m
240000 | 62980 | N/m

* Exp.: Experimental setup
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Fig. 2 Frequency responces of suspention model
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Fig. 6 Frequency responses of LPV model
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Fig. 10  Time history responses by sinusoidal inputs
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Fig. 12 Characteristics of MR damper
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