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Influence of radial clearance and processing technology on

structural properties of gas foil bearing

FENG Kai, ZHANG Jun, WANG Fa-yi

(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha 410082, China)

Abstract: In order to analyze the static stiffness, structure stiffness and viscous damp-
ing of bearing under different factors, the experiment rigs for gas foil bearing (GFB) static
and dynamic characteristic experiment were established. By changing the size of the journal
of a same bearing. the influences of radial clearance on the static and dynamic properties of
experiment bearings were studied. Additionally, the different bump foils, foil materials,
ways of heat treatment and other factors affecting bearing elastic structure properties were
also investigated. Result shows that, with the decreasing radial clearance of the bearing, the
static stiffness and dynamic structure stiffness increase gradually and equivalent viscous
damping increases first and then decreases; different bump foils and foil materials play a ma-

jor role in GFBs’ structural properties.

Key words: gas foil bearing; radial clearance; processing technology; static stiffness;

structural stiffness; equivalent viscous damping
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Fig. 1 Static properties experiment rig
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Fig. 2 Dynamic properties experiment rig
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Fig. 3 Relative position of test shaft and bearing
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Table 1 Structural parameters of foil bearing
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Fig. 4 Hysteretic curve (unilateral) and static

stiffness for different radial clearances
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Fig.5 Structural stiffness and equivalent viscous

damping for different radial clearances
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Fig. 6 Static stiffness of bearing for

different foil materials

H 1 6 BT, 70 B K/ RN 454 T . R
EEARME Inconel X-750 A BHHIVE 976 R 7K, FL
B IR f KL 304 AR A9 (SUS304) 9 F il 7K 1)
WILBE YR =22, T 1 GH145 4Rk B Tl 7R 4 NI BE
/N, BEAR JInconel X-750 [k 22 B4 5 GH145
o AE X HFEAT 650 °C /4 h 1 I A5 44 kb BRI, 796 el
AR T S 5 000 D62 9 1 I B8 0 AR R 2201 5
BE T A5 L 56 R ARk B4 B 22 50 & /D S iR B
T I 20 3k #A 4k 3 IS LRI AT BE 25 AR KOR [l



#11 B AR ] [ B RO T T 2R AT i R R R 5 e 2t

S S B il R S W R A DD IR R L AT B2
W gl 7 25 A R T B LR BE

o3 Hr R Bl A R P S T LAAS A 7 R
{18l AR TE 9 R AR AN [a] i G 45 280386 1 B JE N s 25
25 Ry DI JBE A 7S AR KA i 46

5.0
sk —=—GH145
“F —a— [nconel X-750
_4or —e— SUS304
E35F
<30fF
a25F
201
E1sr
1.0 C
05p ._._**»—-4/
i L L i 1 L L L L L L L
0 40 80 120 160 200 240
% Hz
(a)
10
| —m— GHI45
z st —a&— [nconel X-750
5 —e— SUS304
2 ¢
= L
E—J 6
2 |
= 4
& |
e \‘M
i 1 L L L 1 L L i 1 L

0 40 80 120 160 200 240
Mz

(b)
Bl 7 ARG iRk A S5 A I RE 0 45 50 R BEL R
Fig. 7 Structural stiffness and equivalent viscous

damping for different foil materials
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Table 2 Different ways of heat treatment of bump foil
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Fig. 8 Static stiffness of bearing for

different ways of heat treatment
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Fig. 9 Structural stiffness and equivalent viscous

damping for different ways of heat treatment
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Fig. 10 Different elastic structures bump foil
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Fig. 11 Static stiffness of bearing for

different elastic structures
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Fig. 12 Structural stiffness and equivalent viscous

damping for different elastic structures
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