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A Study on the MR Cylinder with Built-in alves

Joo-Young Song’, Kyoung-Kwan Ahn*

ABSTRACT

A new MR cylinder with built-in valves using MR fluid (MR valve) is suggested and fabricated for fluid control
systems. The MR fluid is a newly developed functional fluid whose obvious viscosity is controlled by the applied
magnetic field intensity. The MR cylinder is composed of cylinder with small clearance and piston with electromagnet.
The differential pres‘sure is controlled by the applied magnetic field intensity. It has the characteristics of simple,
compact and reliable structure. The size of MR cylinder and piston has ¢30mmx300mm and ¢28.5mmx120mm in face
size, respectively and 0.8mm in gap length. Through experiments, it was found that the differential pressure is controlled
by the applied magnetic field intensity under little influence of the flow rate, which corresponds to a pressure control
valve. The differential pressure of 0.47MPa was obtained with the input current of 1.5A. The rising time was 2.3s in step
response of a manipulator using the MR cylinder. The effectiveness of the MR cylinder was also demonstrated through
the position control.

Key Words: MR Fluid(MR # ), MR cylinder(MR - #11), Static Characteristics(*3 5-4), Dynamic
Characteristics(‘5-54), Differential Pressure(%} 3 2})
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Fig. 1 Schematic of the MR cylinder
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Table 1 Design data for MR cylinder

Notation Design data
D (mm) 38.5
4, (Hm'") 47 x107
u, 2
k (kP/T) 41
B (T) 0.1
B,.B, (T) 0.55
h (mm) 0.7
o 2
d (mm) 0.23
I max (A) 2
a 0.7
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Fig. 3 Configuration of the MR cylinder
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Fig. 4 Experimental setup of the MR cylinder
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Fig. 7 Static characteristic of a MR cylinder
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