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This paper provides a MR fluid seal for a rotating shaft. The seal consists of permanent

magnet and stainless steel shaft., in which the shaft is inserted in ring magnets with an

- appropriate air gap. In this seal, when an air gap is large, seal pressure is small, but when

the air gap is small, frozen MR fluid due to the magnets damages the shaft. The seal

pressure, torque loss, and surface roughness for the shaft under the seal is investigated,
and the appropriate air gap is presented.
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Fig. 3 Magnetic flux density distribution when
two magnets are pasted (without spacer).
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Fig. 4 Magnetic flux density distribution when
the spacer thickness is 3mm.
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Table 1  Dimensions of shaft and magnet.
A B C

Inner radius of
cylinder [mm] 30 30 30
Shaft radius[mm] 28 29 29.5
Air gap [mm)] 1 0.5 0.25
Inner radius of
magnet [mm] 30 30 30
Outer  radius  of
magnet [mm] 38 38 38
Magnetization
strength [T} 0.8 0.8 0.8
(1) Spacer [mm] 0 0 0
(2) Spacer [mm] 1 1 1
(3)Spacer [mm] 3 3 3
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