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Optimized design of a new structure for a large diameter
magnetic fluid seal

YANG Sheng'” LI DeCai’* ZHAO YunXiang'*

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

Abstract: When a magnetic fluid seal with a large shaft diameter is employed, the ring permanent magnet—as the
magnetic source structure of the magnetic fluid seal—suffers from the problem of uneven magnetization. This is due
to its diameter too large, which leads to the reduction of seal pressure resistance. In order to solve this problem, a
magnetic fluid-sealing device with a ring permanent magnet on the shaft has been designed. Compared with tradi-
tional magnetic fluid sealing, the diameter of the ring permanent magnet is reduced, and the overall axial size of the
device is also reduced. This results in the device having a more compact structure. The geometric parameters of the
ring permanent magnet have been optimized, and the difference in the pressure resistance between the new device
with the pole teeth on the pole shoe and the new device with the pole teeth on the ring permanent magnet has been
compared. The distribution and size of the magnetic flux density of the new sealing structure on the pole teeth have
been simulated, and the theoretical pressure resistance capacity has been calculated. Analysis of the simulations
proves the rationality of the new sealing structure.

Key words: magnetic fluid; large diameter seal ; permanent magnet ring on shaft; finite element simulation
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