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Fig.1 Schematic diagram of foil gas bearing
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Tab.1 Structure parameters of foil gas bearing
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Fig.2 The independence verification of fluid domain mesh
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(a) Fluid domain mesh
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Fig.3 Mesh division
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(b) Solid domain mesh

2.2 BR&EH

BRE AT G S PR B0 B 21 5 A% Xk A S A 52 B
] R Ui L EE B . R AR B E
JERE IR i ALb Y BB AR B0 AL A ) 6 2R 2L R AR O 4 1
D7 REAE o BEX AR SO SR R SRR R 2% 0 B AR
PRI BEEWT

(1) U P 2 ThT BRIV 5 A1 3 T 5 8 O g e BE
FHRAE A SL T R e 5% 12 5)

(2) SUBESN 2 T i B O TG A% BE T, 59 A
V149 PA 25 T A Jo8C O 5T A 15 5 5 T o

(3) 0 P s T — g 150 O T 0 A H i B AR
I3 — i LB R 0 BRI BUE R/N
KRR

2.3 HEHBHEHE

R S A BRI R AR R TR R E 1Y
IBAT SRS S HORAE T 3l I R SR i 5% 07 B
SK A BT 18] B PN 9 A4S TR 0 40 A, 6T A5 2 Bl AR 1Y
ST LR B . R B A R T AR R
w4 B, Hod Fluent G AR K A 2% 9 3l 9 A%
AL LK 5 R v kAR AR TR Y A R AT EE A £
His o1 it Iy 2R R AE B R KT T A PR 22 40 R A TR
T VA AR ME I 23X Fl 45 44 5 38 IR Bk System Coupling
(SC) AT PAEE I Fluent 5 Transient Structural ( [E 443K
fift gt ) [ ) KO A% 38« Fluent S 4K 95 158 22 G 10 11 At
Y SRR VR 5 0 A A SRR AT 0 LR
fiff KA B SRR g 43 A 5 EUE RNl it SC A% i 45
Transient Structural /f 4 45 ¥4 43 M7 ) #8 Anf , 7 Tran-
sient Structural ¥ 96 Jr #9242 8 45 1SR 1, R U0E o
SC B¢ 4544 1 AL B A 38 25 Fluent, V58 S A4 5808T 1)
JURPI 5 it s A2 kAR, RG22 538 st

B 65 6DOF 3 52 )% , 6DOF i & X %
T 6 H HEE, B =0 ) e A R RS
FHBE s T ge R T kb R ST T e Y
FRis B M, y J5 I 1Y Jié i iz g, R 6DOF 2 7

AL 5SN

] - |

i |Wm|?i§izw|i i|ﬁﬂﬁi‘4_‘3mﬁ| i

] ()
@ ﬂu?ﬁzDOF I i Eﬁi%ﬂ*&ﬁ%ﬁ @

| EAFRGPE | | Biusak | |

e | fonrmea)

R

S ——

System
Coupling
|

4 HoR ) SRS AR 1A
Fig.4 Flowchart of calculation of bearing dynamic

characteristics
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bearing dynamic characteristic coefficients
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Dynamic characteristic analysis of foil gas bearings based on

fluid-structure coupling

JIA Chen-hui, LIU Shu=ming, LIU Heng, MA Wen-suo, LI Dong-dong, ZHANG Fei
(School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract: Based on the finite element software ANSYS Workbench, the finite element model of the foil gas bearing movement in
compressible fluid medium is established, and the fluid-structure coupling numerical simulation of the bearing movement state is
carried out by using the 6DOF dynamic grid calculation method. The influence of different speed and wave foil structure parameters
(length ratio, height and thickness of wave foil) on dynamic characteristics of bearing is discussed. The simulation results show
that with the increase of rotational speed, the bearing capacity increases, but the stability decreases, and the instability phenome-
non is more likely to occur. When the length ratio is between 1~1.5 and the thickness is 0.16 mm, it can not only ensure the high
stiffness of the bearing, but also obtain large damping. The height of wave foil is inversely proportional to the dynamic characteris-
tics of bearing. The simulation results are compared with the experimental results to verify the correctness and effectiveness of the
simulation calculation method. Meanwhile, the research of this paper provides a theoretical basis for optimizing the wave foil struc-

ture, improving the dynamic characteristics of bearings and improving the stability.

Key words: foil gas bearing; fluid-structure coupling; structural parameters of wave foil;dynamic characteristic ; simulation
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