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Numerical Study on the Magnetic Flux Distribution
of a Magnetic Fluid Seal

Chung Kyun Kim, Baeg-Soon Cha, Jin-Ki Min* and Sung-Cheon Jung*

Tribology Research Center, Hongik University
*R & D Center, Samsung Electro-Mechanics Co.

Abstracts—This paper presents the magnetic flux distributions of a ferrofluid seal at the sealing
gap between the pole pieces and the rotating shaft. The optimized shape of pole pieces has been
determined by using the computer simulations. The computed results indicate that the sloped pole
piece of 27" shows good flux distributions compared with that of the conventional flat pole pieces
and may reduce frictional heats due to a reduced surface contact areas of magnetic fluids.

Key words—magnetic fluid, magnetic fluid seal, sealing gap, pole piece, relative permeability.
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(a) Flat pole piece at the sealing gap (b) Inclined pole piece at the sealing gap
Fig. 1. Typical configuration of magnetic fluid sealing
mechanism.
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Fig. 2. Magnetic flux distributions of vector potentials for a model Fig. 1(a).
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Fig. 3. Magnetic flux distributions of vector potentials for a model Fig. 1(b).

Aok Al4do] waE et

3-2. IWO| A &7

A A Ao T gake A A
S Aol AR L T ool v o
ol 4= Fig. 4ollA] A A1&
Aol] halo] ALUE FEEE 5

Fig. 4ell4] 1] o4k At =1 9]
Wb A ) Qg b S gl
L opdg oi:,Lx}/HJ,]_ 153 o}
& 2me Qlovt, A4 g As 8H1% Aol
qo Eataol st ape) Aish THe)

2 f=

B
>
o
b4t
A

g

s

o] £45)3= EA1] glch.
d 94 B BE 29 A9 FAHE Batel]
sstel Sale] AP-E
el A by edF 9wl
AE A5 o ARt 42 9
Fe] A5 e

FAGE 2 vk 84 1w

Al
)
of

Aztow Ao dabe A4

ol A42] A7) el fele e e
ot FPAMe] 34t g FEo2 AT A
Ao} AA4 ] FAHE 25 oleh A el 4
dx At o] AEE g0 R QI EAHT

N
L
Kl

el BE HHS SHE AR S W] 23 &
A& Eﬂéﬁ}ﬂ 2|5t vl Do} B A=) 4
3t HAE S9-E 90°E Agsty, FHE %

Journal of the KSTLE

() o))

® ") @

Fig. 4. Typical types of pole piece model.
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