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Design of Compact Magneto-Rheological Fluid Damper for Artificial Low-Limb
Prosthesis

Soyoung Sung+, S.J.Kang+, |.H.Moon*, M.S.Moon+, S.M.Jang+
*Korea Orthopedics & Rehabilitation Research Center, ++Dept. of Electric Eng. CNU.

Abstract - Magneto-Rheological (MR) fluid is suspension
of fine magnetic particles in a liquid carrier such as silicon
oil or water. MR fluid exhibits solid-like mechanical
behavior into chain or clusters with high yield stress when
magnetic field is applied to the particles. The response of
MR fluids is very quick and reversible after removal of the
field. MR Fluids have high yield stress (up to SkPs) and
operate in low voltage power supply. Recently, MR damper
using MR fluids was open used in vibration control system
such as structural devices, seat vibration controllers and
helicopter rotor systems, but it is too big in size and
heavy. Therefore, it is not appreciate to rehabilitation
devices such as prosthetic limbs.
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2.1 System Description
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Fig. 1 Normal Gait cycle
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Fig. 2 Knee angle and Moment at Normal Gait Cycle
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Fig. 3. Sectional view of designed MRF damper
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Fig. 5 Equivalent electro-magnet model and circuit
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Fig. 6 Mesh Plot of designed MRF Damper
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Fig. 7 Flux flow of designed MRF damper
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Fig. 8 Flux density of designed MRF Damper
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Fig. 9 Flux desity of MRT Damper against coil current
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Fig. 10 Flux density of 3D FEA
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Fig. 3 Stvess and velouity protiles thiough an amaedar duct
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Fig 10. Stress and velocity profile though annular duct
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