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Lubrication Performance Analysis of Sector Tilting Pad Sliding
Thrust Bearing for MLX Reducer

WEI Jun-wei,SHEN Qiang, Al Hong-xu,TIAN Hao
(No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078)

Abstract; The sector tilting pad sliding thrust bearing for MLX series reducer was taken as the research
object, and the finite element simulation analysis model based on computational fluid dynamics ( CFD)
and mumerical simulation model based on numerical analysis method were established. The lubrication
performance of fluid was analyzed, and the distribution of the pressure field and temperature field of the
lubricating oil film in the bearing and its variation with the bearing speed and lubricating oil viscosity were
studied by using the finite element analysis model. The oil film thickness model of bearing was built by
numerical analysis method, and the effect of the variation of sector tilting pad on bearing lubrication per-
formance was analyzed. Results show that with the increase of the bearing speed and lubricating oil vis-
cosity , the maximum pressure and temperature of the oil film continue to increase linearly; the circumfer-
ential and radial inclination angles of the sector tilting pad have an impact on the oil film pressure and
thickness of the bearing, and the radial inclination angle has a greater impact.

Key words: reducer, tilting pad, bearing, lubrication

WA E #2022 -08 - 15; f&iTH#H:2022 -10 - 19
EEE I B (1997 -) 5, PEMHAE A IR R - O =#re et Lok /.



59 1]

FAEM, 45 MLX R BBl H ML B Al 45 FC 1 sl b 7R 9 1 RE A 39

51

i3

Ry BB 75 7 [ 8l 2 14 400 k2 )
FREEMIEM . SR ML ML A AT 5 B H 3h
I SRR AR 32 ST S B £ F AR i) T 2 mr )
SAETRA A B e B A S U AL
FAENUE= R BRI AT . NI, 41X Bk
ST BB HLES R AN T S B TR A H A )
JE 8 Bl 7 SR e R b S i v P RERIF I 10
DA 38

Hamrock % A\ 38 1 4 BR 22 20 6 HE4T 23 7oK
fift, o8 FHABAEL ) T BIR 536 48 7 S 7R AR AU A T 40 A7 o X1
B ST UMb o xof 37 28 WL HL N W
SR T T VEAN A BT T 5, X6 R AR A
FIRRIEAT T AR TR A5 A BIF ST XL 3 1 R
A XA 7 S A v R B B I T R AR
R BB 43 M. Hagemann 28 A BF5 5
S0 BT BU A AR AT S B2 0] A 3 2 B 4 L R
FLIX 22 123 (] (500 - Zhang %5 A0 Sof il 7 o il st
AR IR R A A T DL A TR B T, 430 & B0, mT LAl i
AR Sl 75 18 2544 S OR8] AU EC M sh At T R i)
Pefig, Wasilezuk 2 A" 32 FI 8 AR ) 2 RO BE %
CFD F3 M 4 A4 X Vb 20y il 7 %) ) i 9ok 0t £ 05 L 4
Bro BT AT R N-S HETE T H R K& R
iR I 1R AN AT AR T, % BRI A 2 e
Wi i L 2R RV 2 SR P 348 o i 484 o, 4 D B 2 o
SR INTT /N A i 2 AT T i S L R Bl
124 (EHD) (i 22 A] {0 FLA% [6) b AR B 2 A5 8 o0 b 1
R A GRS REIE , S B4R 38 IR T X6 Vi ek i Y
MR TR TE

Xt MLX 2 81 57 2 #LU HIL T Bt T T fi
FLY B HE 7 SR 1k RE R A TR 5T ST, A5 2 il
T VR B R A A A A X i R R R
JEE RV JEE 85 7= A B T (14 1 R 42, TT LA 503l i R
TR BETTAS 24 5 SO AL A 2 J A ] S
REATE, T M HE 1 AR TR IR

1 AR E

P 1 AT BT 209 3 AR 18 B AR 45 A B T T D
A 1 B o B S S iR 32 d R Y

bR A (B M a5 4 ) ) AR AT B4R — i A R Y B
FE FCHRZH B, (5064 B 12 U R ALK P B B 7 A 2 7]
F 1T T LA A 3 A B R ORE FBE TR B
FERLHA SR 1 ANl i, Bl R AR, o n]
PAGE S miBEle — € (1 B, LB B 8] B A JE
ARFIRN DTG A2 10 T ok 4 V2 8 i B 7 v 221 £
FeF e TARIRES

e BERER I 1)

| ) s

B 1 EAREMEEEEREE

Fig. 1 Basic structure and lubrication principle
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Fig. 2 Dimension diagram of sector tilting pad
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Tab. 1 Dimension and working condition parameters

of sector tilting pad

z o
D, mm 1 600
D,/mm 1 040
/(%) 26
0,/(%) 14.9
r,/mm 702
34/ v min 7! 40
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Fig. 3 Three-dimensional model of sector oil film
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Fig. 4 Grid model of oil film fluid domain
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Fig. 5 Boundary condition setting

2. 1.4 HABSBULE LORETH

BB B R 2 g PERE S RO T
JFHIE A 3h SRS A 0..032,0. 048 ,0. 068 1 0. 1
Pa-s 2 T BN [ (9 10 i 2 808 23 Fr i 9 il
Bl R EE X T PR RE AR

B34 m] >R BRI B AR 5t 305, S sk 22
(9 AE A , 5 B 2 (RS R RS ANFEAR , ] AT 5 30/
Fst P T ARSI B SRR P AT B
ARIER LIRS o DOIZBI IR fE A I B G R B R
itk B WACSIOHE 2, i U B R R AR B 500 Rt A7
B, TR AR ZE WA 6 Pron. kAU R
250 A8 S .

1

0.1F

0.01 -

0.001 |-

1E-4

B ITKEEE/Pa + s

1E-5

1E-6 |

1E-7

(I) 50 l(l)O 1;0 260 2I50
AR
B6 HHEEE

Fig. 6 Calculation residual diagram
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Fig. 7 Oil film pressure field
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Fig. 8 Distribution of oil film temperature field
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Fig. 9 Schematic diagram of oil film composition of

sector tilting pad sliding thrust bearing
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Fig. 10 Flow chart of solution program
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Fig. 11 Results of calculation cloud chart
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Tab.2 Comparison of analysis results
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Fig. 12 Effect of rotational speed on bearing performance
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Fig. 13 Effect of lubricant viscosity on bearing performance
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Fig. 14 Cross section data analysis of the effect

of circumferential inclination angle

on oil film pressure
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Fig. 15 Cross section data analysis of the effect of
circumferential inclination angle on

oil film temperature
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Fig. 16 Cross section data analysis of the
effect of radial inclination angle

on oil film pressure
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Fig. 17 Cross section data analysis of the effect of

radial inclination angle on oil film temperature
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