Sh 457l 5358 = Al 19 7 Al 113, pp. 1110~1118, 2009.
- - o =
MR @51e] HAAA ;o2 P u gkl

Optimal Design of MR Damper :

Analytical Method

and Finite Element Method

3 4

Sk A m] ARk gL 9 Tk x] &= HF

Sung Hoon Ha, Min-Sang Seong, Quoc-Nguyen Heung and Seung-Bok Choi

(20094 39 179 A5 ; 20099 99 239 AAbeE)

Key Words : Magnetorheological Fluid(A}7]
Element Method(#-3F2.4H),
Objective Function(%-2] gF4~)

H5-A]), Magnetic Field(A171%), MR Damper(MR $#), Finite
Optimal Design(Z

24 A), Analytical Analysis(©]=% 3]4),

ABSTRACT

This paper presents an optimal design of magnetorheological(MR) damper based on analytical

methodology and finite element analysis.

The proposed MR damper consists of MR valve and gas

chamber. The MR valve is constrained in a specific volume and the optimization problem identifies

geometric dimensions of the valve structure that maximize the pressure drop of the MR valve or damping

force of the MR damper. In this work, the single-coil annular MR valve structure is considered. After

describing the schematic configuration and operating principle of MR valve and damper, a quasi-static

model is derived based on Bingham model of MR fluid. The magnetic circuit of the valve and damper is

then analyzed by applying the Kirchoff’s law and magnetic flux conservation rule.

Based on the

quasi-static modeling and the magnetic circuit analysis, the optimization problem of the MR valve and

damper is built. The optimal solution of the optimization problem of the MR valve structure constrained in

a specific volume is then obtained and compared with the solution obtained from finite element method.
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