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Performance Evaluation of 6WD Military Vehicle Featuring MR Damper
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ABSTRACT

This paper proposes a new type of MR (magentorheological) fluid based suspension system and applies it to military
vehicle for vibration control. The suspension system consists of gas spring and MR damper. The nonlinear behavior of spring
characteristics is evaluated with respect to the wheel travel and damping force model! due to viscosity and yield stress of MR
fluid is derived. Subsequently, a military vehicle of 6WD is adopted for the integration of the MR suspension system and its
nonlinear dynamic model is establishes by considering vertical, pitch and roll motion. Then, a sky-hook controller associated
with semi-active actuating condition is designed to reduce the vibration. In order to demonstrate the effectiveness of the
proposed MR suspension system, computer simulation is undertaken showing vibration control performance such as roll angle

and pitch angle evaluated under bump and random road profiles.
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Fig. 3 Coordinate system of 6X6 vehicle
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Table 1 Parameters of military vehicle

Parameter Variable Values
Vehicle mass M 5000 kg
Unsprung mass m, 190 kg
Moment of inertia (X Axis) I 3619.5 kgm®
Moment of inertia (Y Axis) 7 y 12306.5 kgm2
Morment of inertia (Z Axis) I - 14478 kgm2
Distance from ¢.g. to front lf 18m
axle
Distance from ¢.g. to middle I 02m
axle m
Distance from ¢.g. to rear axle l, 22m
Distance from c.g. to round ]’lcg 1.25m
Track width d im
Spring coefﬁc%ent of the k 89266 N/ m
suspension
Damping coefficient of the
suspension b 17625 Ns/m
Spring caefficient of the tire K, 682960 N/ m
Roll bar stiffness K, 2566 Nm/rad
Rotating wheel inertia I, 6.25 kgm2
Tire radius R, 05m
Friction coefficient H 0.6
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