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Abstract: To solve the problem of pads floating state prediction of the fluid pivot tilting pad
journal bearing, a lubrication analysis model considering the coupling effects of inner
hydrodynamic film and outer hydrostatic film was proposed. The lubrication characteristics of
traditional fixed pad bearing, mechanical pivot tilting pad bearing and fluid pivot tilting pad
bearing under different working conditions were compared. The results show that static
characteristics of the fluid pivot tilting pad bearing, such as the film thickness, film pressure and
film temperature, are better than that of the traditional fixed pad and tilting pad bearings.
Moreover, the direct stiffness and damping are about an order of magnitude higher than the
traditional bearings. Therefore, fluid pivot tilting pad bearing can significantly improve the
bearing safety and the stability of rotor system. However, pads may suffer two equilibrium states
under certain working conditions, which will result in unstable working state and sudden change
of bearing performance. This work may provide reference for designing the fluid pivot tilting pad
journal bearings.

Keywords: fluid pivot tilting-pad bearing; lubrication theory; pressure coupling; floating state

Wk B . 2020-12-12,  AEFEWIAr: EBRL(1983) . 2, M TR 3t IR GRE/EF) . B AR L. EL&TWH: H
F B REL =S 4 P B H (51975456)
[0 £ R T] . 2021-02-10 W 4% HY B AE : http: // kns. enki. net/kems/detail/61. 1069, T. 20210210, 1413. 005. html



66 [ . ]

Ko

R

Eird i 55 4

HLARE #8 H ¥ 1) oy 2 28 7 ] & 8 A2 ) A i
FU AR DL AR 28 T R e P v A O A R G
PR RN L E TR I TR REN . A
1M1+ A% 48 P FC SR A7 AE DA R 45 Sl ik 01 O3 f S
Pt ASGE R B i AE R M T,
RS 5 77 LB I S 4 45 i e, 3 U R AR IR
BOBAL s QB AR BRI, T 5 19 22 2 25 ] K5 O Bl 7K
FELJE /DN, BRI B B R 23 5 ke 00068 2l o (H AT <
Wi 54 Il R Y R B BE D IR RS s D AR AE R HR
2%, H 7R [ B R 067 A7 A2 S L BL R BE B Y
I A JEE PR 52 0 X o 2 P SR

Ry v JIR A 8 AT ARG Al Y S R T AR SR L Ui A S
SR FU R DL FERH 2 R R BRI T R AR R A A2
BNz EwA I AE O 4 AL R AR L P R R
FH. 1977 4F Hollingsworth #& 4 T 1A 32 45 AT {6 B
HOR AL TRA M A T R B TAEPLEL, OF e
TR ML A S R I SR,
P A o Bl R 5T A AL A B B T A
AR TR B AR BRE T BEAR T Al K Y 2 R
FE Y. Messmer fli b T 3 44 S 8 AT 6 L il R b RO
PRTEAR AL+ RGETEZ 3 b R A5
A S A A R 0 DR P BEY . Desbordes %
XoF il FC I R AL 8 1 — 25 0 Ak R 0 A5 7
BT % TR0 U A Bl e R 9l R ) S 5 R A L 7 R4
W BLBR S JE R AR JE 35 B AR . Shin 45X 1L 43
BT T DA S5 AT 400 B Bl i 5 3 58 Al R 1k e 25 L 46
TR WITE — & 00 45 14 30 6 PN It 44K S 6 AT i il 7K
BERETH TR EMAE" . Hemmatian
S R 008 R Sk I T ] T A L A P Btk
AR ULEE B Bl U AE — & e RN 4 2830 [l oY AT g
A PRI R S B 58 4 0 SR A O e Il R 7R
PR OR S T B P BE 25 5 8 K'Y, Haugaard I
Santos FEMFFT I A 32 Bl R 00 T T RE R B R T
FLHR Y R PEARIE L O X BB 00 R AR B AT T B
B Deckler 45 X Ui 4 3¢ it AT BL %l 7K (14 3
AT RS BB AILR SEAT T W I, S BT Al B 0 e A
B B A5 I R A5 B9 7 ¥ 30k 1 B A A
M IEBRE . Mikula 8843 A7 1 U8 TF A A7 &
Xof Bty A S A M R Y S ) L A 5 3R IO R B A6 A
KNG WSS R R T LSS T
X C N A K (T PR R TS S L B Y % N
AT Sl AR S IS 1 T B ML B 3 o R 0L A
T8 E R B I R UE T AR A 3 T 2R R
B IT R T — 3028 3 T RG il R AR R

Harangozo 2§

http: // zkxb. xjtu. edu. cn

i 3 7E 2B R A R G R EAT T — R A0
B SR TR B I AT . Lou A E o BLE
FR BB T 2 77 SRS T R (0 98 98 P AR

BRI A SR AT LA R B 28 BAT 40 ZAR Y
I s AH R T e R T AE AL 3 R IO SR
SEYEONE Z . S BOLHIE U S HE R 7% )5 Tk
B WS A AR o B SCHK 32 B AR P 7R I A S
AT BC ol AR A A T L AR JUEE K T 5 A R T
i i 709 DR AR 1 B S D7 T X T I PR S AT B
R BB PR RE | U BRE Sl B A D5 T B I 5T
B AT HRIE o AR SCEF X IR A S AT B il R B R 25 )
RERFEMER MG IELMmE kA hES
S5 AT AL 45 S U AR S RTBTRL Bl R s B Kl T
TESNARZS B Mk i R 57 T B M A AL SR AT
PRI B 7 i R SLSR A 1 e 0 R VARV T R il A
7 RS AT BT U A S AT EC b 7 B4 i Sl R X
P T LR T 0T AL AR S R B RL A R 5 AR S E B
b R BIUBR S T MR Bl R B P RE2E S BT T3 Rl
Tyl 7R B0 1 BB 2 AR e S B8 A T AR AL L R R T
HOE I AT 4R T R AT E AR

1 M

1.1 T{EME

AR S T B R T AE R BN 1 TR L AE
Bl B P B £ 22 ) 25 08 8 Bl He il R 5 0t [R]
T Y 3 2 il R e g /N AL R A B Rl R A A R e
PIE W0 25 i v, O 7 Bl B0 A1 3R T 5 il R e AR 22 T
T i i REE . H T Ak 2T A BC P 00 1) 3 s 2800 DA
Ko FLHe v Je i /N L Bl BC 7 00 79 B A R R 2 A T
A L AL TR B R A . A Rl R 0 LA S ek
BATSEMUE LB IT SRS SR B R
A= AR AR B2 il BU 23 E 3 7 Vi RN 3 s v R ) 2 28
S o E R IR B AR A

DL AR S sk RTABEBL R ) Bl B AE TR A AR AT g
FEAE ST A fil 58 2277 8 L I 8l 3 FhAS R 1) 7 3
RN 2 s o 6T 58 A 45 RS s il G JE

o gt AL
L 3R S T L A R T S R
Fig. 1 Working principle of fluid pivot tilting pad bearing
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Fig. 2 Floating state of fluid pivot tilting pad bearing
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Fig. 3 Flow chart of the proposed model
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Table 1 Geometric parameters of the bearing and working

conditions
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Al 7K (8] Bl / mm 0. 084
7R I i L 0.001 4
T 671 167 25 4K 0. 30
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Fig. 4 Film pressure distribution of fixed pad bearing
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Fig. 5 Film pressure distribution of mechanical pivot tilting

pad bearing
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bearing
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Table 2 Comparison of static and dynamic characteristic

parameters of three kinds of bearings
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ke /(10° N+m ") 109 496 705
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d,/(10° N+s+m 1) 2.45 1.19 93.9
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Fig. 11 Comparison of minimum oil film thickness with load
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Fig. 12 Variation of maximum oil film pressure with load
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