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Analysis of the Multileaf Foil Journal Bearings
with Large Preload Effect
GENG Hai—peng, QI She-miao, YU Lie
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Xidn Jiaotong University; Xi‘an 710049, China)

Abstract: According to the structure characteristics of the multileaf foil journal bearing

with large preload effect, the nonlinear Finite Element contact model of the foil bearings was

established through introducing the assistant parts. The performance of the foil bearings

were investigated-using Finite Element Method. T he assistant parts were used to help form

the last contact relationship of foil bearings in the numerical simulation process. T hese

assistant parts were dealt with as rigid bodies without strain. T hrough modifying the moving

contact relationship between the foil bearing parts, the large preload effect of foil bearing was

dealt with using the nonlinear contact Finite Element analysis between rigid bodies and

flexible bodies. Solution of the governing hydrodynamic equation dealing with com pressible

fluid was coupled with the structure resiliency of the foil bearing surfaces. In this paper, a

typical five leaves foil bearing with large preload effect was analyzed as a successful case to

prove the analysis feasibility and accuracy.

Key words: aerospace propulsion system; multileaf foil bearing; Reynolds equation;

contact finite element; large preload
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5 Table | Parameters of the multileaf foil journal
bearing top foil
8
w/ mm 60
Ri/mm 50
R>/mm 50
(T 0.017 453
/(5 0.2
r/ mm 25
R /mm 25.8
N hb: 0. 28 mm, Rlsz 50
mm, b=2.0mm wyr= 2.0
3
Fig-3 Contact relationship change flowchart of-foil
bearing in the different analysis step
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; Fig- 4 The profile of five leaves foil bearings

(6) (4 (95 " after assembly
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s C 20 Hm, n
= 60000 ¢/ min 4
4 @ 2 60 000 v/ min

2 60000 r/min

’ Table 2 Relationship between the eccentricity ratio
and load capacity, eccentricity angle
s (Shatf rotational speed n= 60 000 r/ min)

€ WIN (7

’ . 0.1 35.6194.57 57. 2746 80
LA , I
LAl e 0.2 30,8986 30 41,7412 83
2 \v’:v;;;f/////}/';;éz?,fhz‘:\\\
o % 't’r;,;'.";;((_/ﬁ? 0.3 58.9625 42 36. 1679 96
s
0 : . 6 0.4 90. 1354 44 32.6807 78
¢ 0.5 126. 621 89 29. 8742 42
< 29
0.6 171. 610 10 27.3390 75
0.7 230. 504 26 24. 9468 01
0.8 313. 98548 22. 6711 65
0.9 448. 609 43 20. 5251 69
5
(b) ¥ £=0.8
5 (e=0.3 & 0.8)
Fig. 5 Gas pressure distribution
(e 0.3 and & 0.8)
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