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Propose, Design and Control of a New Actuator Using MR Fluid
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ABSTRACT )

A new MR cylinder with built-in valves using Magneto - Rheological fluid (MR valve) is proposed for fluid
power control systems. The MR fluid is a newly developed functional fluid whose obvious viscosity is controlled by
the applied magnetic field intensity. This MR cylinder, which is composed of cylinder with small clearance and
piston with electromagnet, has the characteristics of simple, compact and reliable structure.

This paper presents a method to control the pressure of MR cylinder by using Generalized Predictive Control
(GPC) algorithm. The differential pressure is controlled by applying magnetic field intensity to MR fluid. The use of
GPC controller is to generate a control sequence by minimizing a cost function in such a way that the future system
output is driven close to reference over finite prediction horizons. Experimental results from real time control using
GPC method compared with conventional PID control method are also shown in this paper.
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Fig. | Fabrication and experimental setup of the MR
cylinder
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Fig. 2 Schematic diagram of predictive controller
applied to MR cylinder system
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Fig. 3 Input-output relation obtained from open - loop
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