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Abstract
In this paper, the JFO cavitation model with high accuracy is used to establish the pressure distri-
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bution model of liquid film by solving the boundary conditions and numerical solutions of Rey-
nolds equation. Then, the influence of different surface topography on the lubrication state and
leakage is studied, and the existence of the end taper will increase the leakage, and the positive
taper has a greater impact. Both wave amplitude and wave number can cause leakage, which can
increase the pressure and bearing capacity of liquid film at the same time. Therefore, the wave
amplitude and wave number can be appropriately increased on the premise of guaranteeing the
leakage rate. When the surface roughness is too large, it will lead to the difficulty of producing
large flow pressure. Finally, the operating parameters are studied, and the results show that: in-
creasing the pressure difference of the medium will lead to poor lubrication conditions, thus in-
creasing the leakage amount; increasing the viscosity of the medium and the rotation speed of the
medium and the rotating shaft can improve the bearing capacity of the liquid film, which is condu-
cive to lubrication and reduce the leakage.
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Figure 1. Physical drawing of expansion ring
parts and its sealing diagram

B 1. BT S E R B R
2. FREGRBRAS SR

PRI 1T LA A S IR R AN . R P S A T AR R AR
Jos FESEATAMIERE T, RAREAM0RED: TERARIPRE T, k&R 5
™ A ORISR AR AR 4]

WP 2 R, pe S BRI RIE ST, 3G R ROBE BTN Fy AR FITE AB T LA B po ™ R £

71 Fup NWAE T, TAERAE CD 1 b HET Sl 19 /1 2015 70, e BRI RITTIE 71 Fo MR
RMEHITT IR 7T Fror AERRSHITEIL T L 2K

Fop—F, =F,+F, )
Py
A D
LI I ?,
P, . -
[ W P,
B C
P,

Figure 2. Stress diagram of expansion ring
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Figure 3. Finite difference mesh generation
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Figure 4. Programming flow chart
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Figure 6. Relationship between liquid film pressure and taper
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