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Application of a Hydrophilic Fe-Co Magnetic Fluid
to the Oil Seal of a Rotary Shaft
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Abstract

Existing oil seals of rotary shafts are made of rubber or ceramic goods(rubber



retainer or mechanical seal). Thus if they are used for a long time, lubricant's
leakage is induced from the gap between the shaft and bearings because of stiffening
and abrading on the quality of seals due to the friction between rotating shaft and oil
seal. Therefore the oil seals is restricted to durability limits and caused to require a
quick change of the seal parts and to require significant man-powers for the
complicated fabrication of seals. This study is established from the idea for working
out these praoblems. This seal is composed of magnetic fluid to stop up ail in seals.
As magnetic fluid between shaft and oil seal stops up oil in seals during rotating
shaft, there is a friction but isn't an abrasion between shaft and oil seal so that there
is no problem of the durability limits. In this study, with Fe-Co magnetic fluid is
produced by hydrophilic ethylene glycol medium , Fe-Co(30 % : Co) powder , ring
structure's Nd-permanent magnet of magnetic field strength 3300 Gauss and
pole- piece(thickness : 1 mm, mild steel plate). With this arrangement the performance
is such that the maximum resisting pressure of the oil seal apparatus was measured
to be 25 kg/  at the shaft speed 1800 rpm. It is believed that this magnetic fluid of
Fe-Co powder used at the oil seal apparatus is the highest value among magnetic
fluids in use until now. In an innovation this can give the advantages of lower noise
, longer durability , and airtight of sealing as the contact of shaft(solid) to be friction
and magnetic fluid(liquid) to seal. For that reason, this magnetic fluid of Fe-Co
powder not only has enough specificity about the oil seal of rotary shaft but also
shows enough quality as resisting pressure seal apparatus. Applications of this seal
include all kinds of pump like high damping seal. This seal apparatus is economical
and has an excellent sealing efficiency which can not be established by the way that
the solid come upon sealing like a former apparatus.
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4 Dispersion model of magnetic fluid.

3 Properties of magnetic fluid medium
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7 Relationship between magnetization
and specific gravity of Fe- Co-ethylene
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8 Magnetization curve of Silica
coated Fe-Co magnetic fluid

glycal base hydrophilic magnetic fluid. (Fe-Co : 15 %).
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9 A experimental apparatus to the ail
seal of rotary shaft
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D. Shaft E. Sealing part F. Housing
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10 Pole-piece and permanent
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A. pole-piece, B. Permanent magnet.
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11 Effect of the number of Nd-permanent magnet

on the seal capacity.
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