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Abstract

This paper presents an electromagnetic design for the magneto-rheological fluid valve. The MR valve can
control high-level fluid power without moving parts, due to the apparent viscosity controllability of the MR
fluid in magnetic fields. In order to improve the static characteristic of the MR valve, the length of the flux
path is decreased by removing the unnecessary bulk of the yoke. Then, in order to improve the dynamic and
hysteretic characteristics, the magnetic reluctance of the ferromagnetic material is increased by minimizing
the cross sectional area through which the flux passes. Two MR valves, one is a conventional type valve and
the other is the proposed one, were fabricated and performance evaluation is experimentally achieved through

the comparison study using by-pass damper system.
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Fig. 1 Schematic of the MR valve
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Fig. 2 Design parameters of the MR valve

Fig. 3 Photograph of the MR valve parts

Fig. 4 External appearance of MR valve
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Table 2 Design parameters of the MR valve

Parameters

Symbol| Value

Desired Pressure Drop

Pu. |1500[kPa]

Gap between the Piston and the Casing| h 1.0[mm]
Shaft Radius I 5.0[mm]

Bush Radius 5 2.0[mm]

Piston Head Radius r, |[21.0[mm]

Inner Radius of the Casing T 22.0[mm]

Outer Radius of the Casing

T, 26.4[mm]

Core Radius

r. 32.4[mm]

Magnetic Pole Length 10.0[mm]
Throat Length I 6.6[mm]
Core Length . 10.0[mm]
Washer Thickness Iy 3.0[mm]
Coil Diameter Aot | 0.5[mm]
Available Coil Current lmay 5[A]
Number of Coil Turn N 80[turn]

MR Lord Corporation
MRF-132DG , Yoke Casing
SS41 )
Yoke Brush Washer
Acetal
85% MR
, Table 1
Core , Casing
, Flange
2 Sc
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Fig. 5 Experimental setup for performance tests
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