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ABSTRACT

This work presents a comparative work on the ride comfort of a quarter car suspension system

between two different magneto-rheological (MR) dampers; one is conventional type without bypass

hole and the other is featured by several bypass holes in the piston. As a first step, two different

MR dampers are designed on the basis of the governing equation and manufactured with same geo-

metric dimensions except the bypass holes. After investigating the field-dependent damping properties,

two dampers are installed to the quarter car suspension system. The suspension model is then de-

rived and a sky-hook controller is implemented to identify vibration control performance under ran-

dom road. It is shown that the suspension system with MR damper featured by the bypass holes can

provide much better ride quality than the case without the bypass holes. This is validated via ex-

perimental implementation.
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Fig. 3 Magnetic flux analysis result using FEM
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Fig. 4 Photograph of the manufactured MR damper
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Table 1 Parameters of MR dampers
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Table 2 Control parameter

Parameter Symbol Value

Sprung mass of 1/4 vehicle my 315kg
of 14 vehicle mo | 4lSke
Damping coefficient Cs 1.8 kNs/m
Spring stiffness ks 22 kN/m
Tire stiffness ke 210 kN/m

01|

I MR Controller Exciter

Cnmputr Hydraulic Servo System

Fig. 8 Apparatus for quarter suspension model
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