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Fig.1 Schematic diagram of the magnetic fluid
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sealing principle
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Fig.2 Schematic diagram of a magnetic fluid seal
with an asymmetric polar teeth structure
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Fig.3 Schematic diagram of the structural parameters

of rectangular polar teeth
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Fig.4 Geometric model of a magnetic fluid seal with

an asymmelric polar teeth structure
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Table 1 Number distribution information for polar
teeth on different sealing structures
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Fig.5 Magnetic induction intensity distributions of the sym-
metric polar teeth and asymmetric polar teeth struc-

tures
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Fig.6  Distribution of the magnetic field lines of symmetric
and asymmetric polar teeth structures
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Fig.9 Variation curve of pressure resistance with the differ-

ence in the number of polar teeth on both sides of the

magnetic source
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seal clearance for symmetrical and asymmetric po-
lar teeth structures
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Fig. 11 Relationship between the axial diameter and sealing
pressure resistance for symmetric and asymmetric

polar teeth structures
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Fig. 12 Magnetic leakage intensity distribution for symmetric

and asymmetric polar teeth structures
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Pressure resistance of magnetic fluid seal with
asymmetric polar teeth

ZHAO YunXiang' YANG Sheng' TAN Jing' LI DeCai’”

(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. State Key Laboratory of Tribology, Tsinghua University, Beijing 100084, China)

Abstract: The pressure resistance of magnetic fluid seals with different structural forms has become an important
research topic. We have studied magnetic fluid seals with asymmetric polar teeth structures by means of simulation
and calculated the sealing pressure resistance for different shaft diameters and different sealing gap structures. We
also discussed the factors influencing the leakage magnetic field distribution at the shaft end of an asymmetric polar
teeth structure according to the demand difference of the leakage magnetic field at the two shaft ends of the magnetic
fluid seal device in different applications. The results show that the sealing pressure of an asymmetric polar teeth
structure decreases as the difference in the number of polar teeth on the two sides of the magnetic source increases,
and the minimum sealing pressure value is 70. 1% of that of a symmetric polar teeth structure. The influence of seal
shaft diameter and seal clearance on the sealing pressure resistance of asymmetric polar teeth structures is the same
as that for symmetric polar teeth structures. When the seal shaft diameter is less than a critical value, the seal pres-
sure decreases with increasing shaft diameter. The seal pressure remains unchanged when the seal shaft diameter
exceeds this critical value. The leakage magnetic field of asymmetric polar teeth structures is mainly concentrated at
the shaft end on the side with fewer polar teeth, whilst the leakage magnetic field at the other shaft end is smaller
than that for a symmetric polar teeth structure. This feature of the leakage magnetic field can be used to adjust and
control the leakage magnetic field at the different shaft ends by changing the difference in the number of polar teeth
on the two sides of the magnetic source.

Key words: magnetic fluid; magnetic fluid seal ; asymmetric polar teeth structure ; magnetic flux leakage ; numeri-

cal analysis
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