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ABSTRACT
In this paper, a sliding mode controller of a fluid engine mount using MR (Magneto-Rheological) fluid was discussed. When the MR fluid is applied to a
fluid moun, resistance of MR fluid can be controlled by electro-magnetic valve installed in the inertia track. Since the theological property of the MR fluid
shows a function of shear rate, the damping characteristics of the mount will be change according to the frequency. Changing an applied magnetic field to

the valve changes the property of the mount, such as the resistance of the MR fluid, the notch and the resonant frequencies due to the fluid passing, quantity

of the fluid passing, the effective piston area of the volumetric damping and stiffness. Therefore, the fluid mount using MR fluid can be regarded as a

variable structure system. The sliding mode control known well as a particular type of variable structure control was introduced in this study. The sliding

mode control, which has inherent robustness, is also expected to improve the control performance in the engine mount, The sliding mode controller for the

mount formatted by taking into account the response property with a time constant to MR fluid and the variable mount property. The motion equations of

the fluid mount are derived from Newton’s law of motion and used in numerical simulation. Numerical simulations illustrate the effectiveness of the sliding

mode controlier.
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Fig. 1 Mechanism of MR effect in MR fluid
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Fig. 2 Schematic diagram of an engine mount using MR
fluid valve
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Fig. 3 Fluid/Mechanical mode! of an engine mount using
MR fluid valve

Fig. 4 Mechanical model of an engine mount using MR
fluid valve
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Table 1 MR mount parameters for numerical simulation

Symbol Description Value
Ap Piston area 0.01678m’
’ Inertia track area 7.1x10°m?
C,zx | Fluid resistance 9.26x10° N-s/m’
R, Elastomeric damping | 17.5 N-s/m
R, Volumetric damping | 1.052x10° N-s/m’
K, | Elastomeric stiffness | 5.78x107 N/m
K, | Volumetric stiffness | 5.685x10"" N/m’
L Inertia track length 0.18m
p Fluid density 3.42x10° kgim”®
M, Sprung mass 1.22x10%kg
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