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Table 1 Parameters of sealing elements (mm)
Parameter Inside diameter Outside diameter Width
Permanent magnet 132 172 7
Rotating axis 110 — —
Shell 180 190 —
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Table 3 Results of univariate linear regression

Parameter B R Cohen's f* p
Lg —0.98 0.960 24.00 <0.001
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Ly 0.94 0.880 7.33 0.042
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Structure and Finite Element Analysis of a New Type of Magnetic
Fluid Seal Pole Tooth Profile

WANG Meigiao, GAO Lei, GUO Changle, AN Qi
(School of Mechanical and Power Engineering, East China University of Science and
Technology, Shanghai 200237, China)

Abstract: This paper proposes a new type of magnetic fluid seal pole tooth profile structure. By moving the shaft
sleeve along the axial direction, the sealing gap can be adjusted, which facilitates the regulation of both the sealing gap
and sealing ability in practical applications. The pressure resistance formula for magnetic fluid seals was derived, and
finite element analysis was performed using Ansys Electronics Desktop software. The results show that the proposed
new pole tooth structure can effectively enhance the performance of magnetic fluid seals. Specific examples were used
to investigate the influences of various structural parameters on sealing performance, and relevant curves reflecting the
influence laws were obtained, followed by explanation and analysis. The research results indicate that within a certain
range, the smaller the tilt angle, the smaller the sealing gap, the narrower the tooth thickness, and the wider the tooth
slot width, the stronger the sealing ability. The position and tooth height of the permanent magnet have no significant
impact on the sealing effect. Through regression analysis, it is concluded that in practical engineering design, priority
should be given to optimizing the sealing gap and tooth thickness to achieve the optimal sealing effect.

Key words: magnetic fluid seal; new type of polar tooth profile; sealing performance; finite element analysis;

voltage theory
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