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Oil Film Force Model of Tilting Pad Bearing and Its
Characteristic Analysis
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Shanghai 200240, China )

Abstract : A method to model the oil film force of tilting pad bearing and the torque of the pads was proposed. Influence
of the pre-load, the covering angle and the swinging angle of the pad on the oil film force was analyzed with this model. The
difference between the oil film forces of the ordinary sliding bearing and the tilting pad bearing was analyzed. Finally, the

vibration characteristic of the tilting pad was studied by applying the model to the Jeffcott rotor with the use of the Runge -

Kutta method. The result shows that this model is effective for analyzing the characteristic of the tilting pad bearing.

Key words : vibration and wave ; tilting pad bearing ; oil film force ; Reynolds equation.

B A AR R S b Az 7 5 B S T, mT i BL
HAR-Fe T R ARLNES) ST H SRz
R T L 7R A AR Ze M I T 2 e 1 R G2k
PEAT 0 ) R, FORARRG B JUE T X T R4
RLAEAT D I M FVEERRE S o AR BRI ) Sk 7
TEREY PR — 247 BT (FEM) A7 BRZE 70 ¥
(FDM), 2285050 7 AL i 40 % gl n] 3k 1) 21 AERG
JEE, (H AR 3 1) T B B0 SR AR, TR IR, A

Wk BER: 2012-12-13; {524 HEA:2012-12-30

TR E S F 5 E AT R R 973 T kI A
(2011CB706502)

FEE T T XIDEAL(1987-), B, VLR KFE N, LA, &
BT 0 R 13 g, R A R, ARZR MR
.
E-mail: Ixxjsdf@126.com

T AR AT, 2 BN TR RS 83 T
Rtk R AR AR s — A LB 3 Arik, B A Tt b 7 A
KA AL AL 2, B AT A SUEE TV A
B L &5 SR A, L5 52 B ol AR R AT AR K I ZE B
EAESR, 10T Sl A A AE ekt I T o0 A, Ak 22 B
WEN BR TV 2 e wAT 5%, i E 3Ok H
W] OB R AR ek i T 5t P U i e A% TR R
HEeRy 5 il R A N = 2 R IR ) Hdle 12 Sl A
SRIEARLENE MR 7 o (H 75 245 152, L Jacobi A1
BT 5 5 12 7 3k i R AELAS 21 (¥ 3eh i 7 REA4T i
IBS, FORS FEAEATAE LA 2 GRAIE . SCRR B SR AR
Sy b A1 [ 7 20 AT IR X el UVl 17 0 0 1 s g
AR T I L AR B BCR AT AR 73 T vk 2tk T
R Rl AR L, #E 345 21 7 i A Rk
2 AT LA S Jds BB 7 2R Ak 5 1



60 AT BL Ak A 1R T AR K FLRR PR A

20134E8 H

TR SR 7 BE AR . BARZ TR T Ak 3
TR RS AR A B MR A _EHEBR AN 0 25038 3)
LR AR w2 . e F 595 HANA
R AT VE AT BV T N AR AR A
AR,

AHE TR AR ERIETEALSET
Capone’ s 1712, TEANHES: T ] {1 BC S A& il 5
(1) 53 A, HoA MR S F e 2848 SR S 21E
SiE5 A3 AT T AT ARGl R PR SRR AT B A L AR AR
A T I g, IEE— PR T Jeffeott 7 1R 1%
T BLER AR B R

1 A ELE R GH AR 1 R HREY

U 1 BT, AN bR 4 BRI BC S B A K
B P FLAS H Ak T SRR LR SRR BB AT BLSE
SC R E A B EE S . ARAR R XO Y I £ 75 W] fi
FOHE Bl A& A Ly, OO O3 S A L |
b poC RS G B PLERIN IR e @ D PLERARBR AR T
FEAS FLERI A bR, & N REA LR IS AL B A
NS FLH LS BRI 42 41 . R Bl ~r42,
R A HAREAR, R o PLBR A B FLER S R
R, PLH N R AR, R A L2 LS R
KL, ) e R e o SEESRAT AT {8 BL Ak 7K ) i
TIZBSERATREAS BLBR R 7 5 JU) A Al 7 P
T30 BT A B B R g (0 A

L nl B Bl LA A 7R
Fig. 1 Sketch of tilting pad journal bearing
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Fig. 2 Geometric relationship of the pad
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Fig. 3 Oil film force comparison of plain bearing and tilting

pad bearing with same parameters
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Fig. 4 Oil film force in 4 conjoint parts of plain bearing (a) and
oil film force of different pad of tilting pad bearing (b)
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Fig. 5 Pad preload effect on the oil film force of
tilting pad bearing
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Fig. 6 Pad arc effect on the oil film force of tilting pad bearing
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Fig. 8 Wave diagram and FFT spectrum of tilting pad
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