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Sliding Mode Control for Improving Performance of Mount
with MR(Magneto-Rheological) Fluid
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Abstract: This paper deals with vibration control of a small mount with MR(Magneto-Rheological) fluid
as a functional fluid mount for precision equipment of automobiles. Damping and stiffness coefficients
of the mount with MR fluid are changed by variations of the applied magnetic field strength. We
present the robust control scheme, based on a conventional sliding mode control theory, for the design
of a stable controller that is capable of vibration control due to various disturbances such as impact and
periodic excitations, and is insensitive to dynamic properties of the mount. We got stable controller by
using Lyapunov stability theory. The controller is then realized by using a semi-active control condition
in simulations. Chattering problem of the sliding mode control is eliminated by saturation function
instead of signum function. The sliding mode control with Lyapunov stability theory is superior to

passive and Sky-Hook control in performance.

Key Words : Sliding Mode Control, Magneto-Rheological Fluid, Lyapunov Function Candidate, Vibration
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Table 1 Parameters of controlled system

m 2 kg )2 0.1
ky 40 N/m Mo 0.2
k> 120 N/m v 0.003 m
A 2 D 0.002 m
P 0.1 min(cy) 1 N/ms
A
E 15 max(c,)
2
g
2
3
o 14 min(c, )
Current [mA] -

Fig. 3 Damping coefficient vs. electric current
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