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Fig. 1 Test bed of gas bearing-rotor system
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Fig. 2 Test rotor supported on gas bearings
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Tab.1 Geometric parameters of high speed bearing-rotor test rig
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53 EH A%/ mm 50
K/ mm 698
1 HE# H A%/ mm 90
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Fig. 3 Sketch of hybrid gas bearing structure
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Tab. 2 Characteristics of hybrid radial gas bearings
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$& B /mm 60
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A% 1] [A] Bt / mm 0.04
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Tab.3 Results of experimental modal analysis

R AL S - gh 4 HE B 4T 1 s i
JE 1 /MPa % /Hz % /Hz $i %/ Hz
0.3 114. 658 169. 490 547.949
0.4 125. 785 188.772 552.172
0.5 134. 789 207. 845 554,959
0.6 140. 393 210. 334 556. 676

2.2 THHIRMSIE ST E BTN

2.2.1 0.4 MPa #hRBEAE AT 80 R

Bl 4 fiiik T 0. 4 MPa il R A0 I T 55 5 4
7 3D T2 T[RRI AR R AR R G (R
I TER ) AR

S MRYE 5 & A AE 30 600 r/min(510 Hz) .1 By
BESIRYGEJ 110 Hz B3 L 0. 216, 2 B
B IRGR N 217, 50 Hz, 8 3hHJy 0. 426, 15 4

x4 0.4 MPa TRIHREH M 5L
Tab. 4 Responses for 0. 4 MPa supply pressure

el f/Hz  WE{E/pm W3
1 SR 110. 00 24.63 0.216
2 BrREIRG 217.50 2.73 0.426
T4 510. 00 5.86 1
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Fig. 4  Frequency coupling 3-D (time-frequency-ampli-
tude) plot at the horizontal eddy sensor for

0.4 MPa feed pressure
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Fig.5 Journal orbits for feed pressure 0. 4 MPa when

gas film whip occurs
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0 4 8 12 16 20
PRBNIEME / pm

B 10 58 398 r/min B 0 Bl
Fig. 10 Rotor journal orbits at 58 398 r/min for varying

feed pressures

2.3 IfEbotR

MR SE T 0.3 MPa B 0. 4 MPa 7“2 4k
7Sl R R R ) O B Al AR B SR R T A B
19 080 r/min = 30 600 r/min 34 N | 46 500 r/
min, SR W BE 1Y 5 0 AR A% Ok im A R 0 1
[ B R FH AR il A L O ) O 58, 2 BRSO T
201 BB IR g 1) AR W A LA

3.8 i

D RS #EIR A AR ORI 1 &R
gt IR K5 RGN B A foé;':EA LIS
A FRIE B Ry 50 pm 5 75ty 10 kg, il 3 428 1]
T 3R B RE 8 F] Ik 60 kr/min,

2) BB AT [F AR LSRR Y
fﬁ?&i%ﬁaﬁﬁﬁﬂtﬁﬂﬂﬁ(*%?%%%Iﬁ%ﬁ,ﬁﬁﬂﬁ
AT AR IR T B4 i 8 R3S R AR A
ORI R S Wk o N L = e
JE L Rt F-2l VHES R 1B 2 [ A A 8 B Al R it
WAL R I DI

3) XTSRRI Ir % ?Fi??él’ﬂﬂ‘ U]

N7 C [ B AR AR M 17 ) 2 B 1 AS (] 19 8l ) 24 R AE . Bl
FRAM RS T R 2 BB IR G B B

H 1 BB iR 3 4 238 X6 07 14 B 1 9 /)
A BE HE A B G . St A
DR B L o 0. 14~0. 16,

4) BRI, R A FL A SR IL R &
B EIR A AR K- R R AR 18 A @JEmE’J%
R IB AT iR

[F] B 2R A e
b R

z % X ik

[1] Yang Jinfu, Chen Ce,
lytic model of oil-film force on hydrodynamic journal
bearing of finite length[C]// ASME Turbo Expo 2008
Power for Land, Sea, and Air. USA: American Socie-
ty of Mechanical Engineers, 2008:947-952.

(2] XUSZB#, BRATIE. AR A% S 5040 T #0200 1) /L <Al
AR R S I B o2 L)L ARIR 5 450, 2002,20(1) < 7-9.

Liu Ligiang., Chen Chunzheng. The experimental study

Yang Shengbo. et al. An Ana-

on dynamic performance of a new type of bearing with
holes of tangential supply in the cryogenic environment
[J]. Low Temperature and Specialty Gases, 2002, 20
(1):7-9. (in Chinese)
[3] SRT.RY. FEr- Wbk ZEWREE
TR, 1995,31(2) :57-62.
Zhang Wei, Zhu Jun. Stability margin of rotor-sliding

LT HLAK

bearing systems [ ]J]. Chinese Journal of Mechanical
Engineering, 1995,31(2):57-62. (in Chinese)

[4] Zheng Tiesheng,
haviors of a complex rotor-bearing system[ ] ]. Journal
of Applied Mechanics, 2000,67(3) :485-495.

[5] San Andre's L, Wilde D A. Finite element analysis of gas
bearings for oil-free turbomachinery[J]. Revue Europe’
enne des Ele'ments Finis, 2001,10(6-7):769-790.

[6] Osborne D A, San Andre's L. Experimental response of

Hasebe N. Nonlinear dynamic be-

simple gas hybrid bearings for oil-free turbomachinery[ J].
Transactions of the ASME, 2006,128.626-633.

[7] Schiffmann J, Spakovszky Z S. Foil bearing design
guidelines for improved stability[J]. Journal of Tribol-
ogy, 2013,135(1):1-11.

[8] Nicoletti R. Optimization of journal bearing profile for
higher dynamic stability limits[J]. Journal of Tribolo-
gy, 2013,135(1);1-13.

[9] Muszynska A. Rotordynamics{ M]. New York: Talor
&. Francis, 2005;444-450.

F—EEBAAw A, . 1986 4 10
A4 BB R . FBEUR T AR
Wi R-F T RGER G, B RRCF
BR-5% 7 F SR ol R I S5 AF 5 ) (R
B TR 2012 4E45 27 54 6 ) %%
W,

E-mail : handongjiang(@iet. cn



1124 & .0 X 5 2 W %34 5




