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Ride Comfort Investigation
of 1/4 MR Damper Vehicle under Different Tire Pressure
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ABSTRACT

This paper presents ride comfort characteristics of a quarter-vehicle magneto-rheological(MR) sus-

pension system with respect to different tire pressure. As a first step, controllable MR damper is de-

signed and modeled based on both the optimized damping force levels and mechanical dimensions

required for a commercial full-size passenger vehicle. Then, a quarter-vehicle suspension system con-

sisting of sprung mass, spring, tire and the MR damper is constructed. After deriving the equations

of the motion for the proposed quarter-vehicle MR suspension system, vertical tire stiffness with re-

spect to different tire pressure is experimentally identified. The skyhook controller is then im-

plemented for the realization of the quarter-vehicle MR suspension system. Finally, the ride comfort

analysis with respect to different tire pressure is undertaken in time domain. In addition, a com-

parative

displacement.
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Fig. 2 Field-dependent damping forces of the MR
damper

Table 1 Design parameters of the MR damper

Parameter Value
Piston head length(L) 87.2 mm
Piston area(A,) 1661.90 mm’
Piston rod area(A,) 380.13 mm’
Inner core circumference(b) 117.81 mm
Magnetic pole length(L;) 11.74 mm
Maximum stroke 164 mm
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