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Performance Evaluation of a Full Vehicle with Semi-Active MR Suspension
at Different Tire Pressure
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ABSTRACT

This paper presents the performance of a full vehicle MR suspension system at different tire pressure. The
pressure of tire is related to tire stiffness, which is significantly affects the performance of suspension
system. Therefore, in this research, the effectiveness of tire pressure on full vehicle MR suspension is
evaluated. As a first step, the characteristic of tire with respect to pressure is experimentally tested and
modeled. After that, the governing equation of MR damper and full vehicle MR suspension system are
derived. The skyhook controller is implemented and the vibration control performance of full vehicle MR
suspension is evaluated via simulation with respect to the tire pressure.
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Table 1 Design Parameters of the MR damper

Parameter ialue
Front Rear

Piston Head Length (L) 87.2mm 87.2mm

Piston Head Area (A,) 1661.90mm” | 1194.59mm*

Piston Head Area (A) 380.13mm” | 132.73mm”

Piston Head Width (b) 117.81mm | 99.90mm
Magnetic Pole Length (Lp) 11.74mm 10.32mm

Maximum stroke 164mm 187mm
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Figure 2 Field-dependent damping forces
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Figure 5 Bump road responses of the MR suspension
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