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A9 A/um C/um E/pm F/um  G/(°)  FHRFIEMR/Pa RS FHREE/C
1 550 350 300 225 3.7 122 564 0.011 75 28.7
2 650 350 100 225 3.7 123 339 0.011 68 27.9
3 650 400 300 225 3.7 121 310 0.011 84 27.6
4 600 375 200 250 4.6 121 128 0.011 88 28.7
5 600 425 200 250 4.0 118 344 0.012 11 28.7
6 500 375 200 250 4.0 121 998 0.011 84 28.7
7 600 375 200 250 4.0 120 608 0.011 92 28.7
8 650 400 100 225 43 119 368 0.012 01 28.7
9 600 375 200 300 4.0 120 195 0.011 95 29.0
10 550 400 100 225 3.7 120 286 0.011 96 28.7
11 650 350 300 275 3.7 120 363 0.011 93 28.9
12 550 350 100 275 3.7 122 157 0.011 81 28.7
13 600 375 0 250 4.0 120 377 0.011 94 28.8
14 600 325 200 250 4.0 122 248 0.011 80 28.7
15 700 375 200 250 4.0 119 183 0.012 01 28.7
16 550 350 300 275 43 122 615 0.011 77 29.7
17 600 375 400 250 4.0 120 494 0.011 93 28.9
18 650 350 300 225 43 121 057 0.011 88 28.9
19 550 400 100 275 43 120 146 0.011 96 29.3
20 600 375 200 250 3.4 120 188 0.011 96 28.7
21 550 400 300 225 43 120 826 0.011 92 29.7
22 600 375 200 250 4.0 120 608 0.011 92 28.7
23 550 350 100 225 43 122 290 0.011 80 28.4
24 600 375 200 200 4.0 120 678 0.011 93 28.2
25 650 400 300 275 43 119 349 0.012 01 28.7
26 650 400 100 275 3.7 118 339 0.012 09 29.0
27 600 375 200 250 4.0 120 608 0.011 92 28.7
28 600 375 200 250 4.0 120 608 0.011 92 28.7
29 600 375 200 250 4.0 120 608 0.011 92 28.7
30 600 375 200 250 4.0 120 608 0.011 92 28.7
31 550 400 300 275 3.7 120 089 0.011 97 28.0
32 650 350 100 275 43 121 266 0.011 85 28.7

MRPE 2 1 s, W Design-Expert LG
5 31 45 PR 2R 0 - 45 A 26 i | JEE 4 DR K0 AR S 2 9L
fkym o b PR TR R, AR SC R A AN E 4 B

) C 5 HoAb PR 2R P T 52 B A P I - 28 7 A R Y
M S5 4 1



- 226 - [T A S| o <= 5% 41 45
£
o o S 123170 o
5 1239 A £ 124170 £ £
- 1227 w 122776 w 122116 =
g oas % 121 382 % 121 062 %
1203 ;
g 129 £ 119988 = 120008 hoj
%\ 1179 & 118594 i 118954 Ry
2 3 500 B 117200 325 B 117900 B
B 215 00 200 375 20 0~
. ~ 375 o
C/um 425700 A\\’“\ E/um 400425 | W G/ (*) 488257 Fw
a)  C-AWiIRITE b)  C-E W A o) C-FWIRLEE 4 C-GHIpEE

K 4

I 4 R, 25 C FHAB R 2R e 7 € Jr )
R R R o AR H DA YR E 5 B AR R R
o7 pib T e AR AR T B L B C O AR 34 K 2R R
()5 M) B 40 25 AR 3 ad o EE At 45 P R PR 5
A FH S SF- Y5 7R 280 i 1 i 17 Y T e 28 M LTI 5
FRIE SO 4 7k 2 FR s ) 52 I FE BE R T R . C >
A >F > E > G, [RHLA] 75X B 48 DRI 52 i (R R
FWIFEH.C >A >F > E > G, X FEHREERY
NEFERIF R .F>A>6>E>C, MARE
MR LRI, UGS 2 YRR R, | FEE B
R, FPEERREE R, XTSI SE T mIH )5
TN -

R, = 148 952 + 93.329 42 A - 90.816 78C -
48.847 T3E - 43.673 14F - 8 453.918 75G +
0.031 058AC - 0.018 110AE — 0.239 97AF -
12.884 21AG + 0.147 26CE - 0.102 01CF +
7.163 08CG + 0.000 866 25EF + 1.195 02EG +
53.232 58FG (11)

R, =8.01546 x 107 - 6.978 12 x 107°4 +
1.051 12 x 107°C + 3.123 09 x 10™°E +
7.524 06 x 10°°F + 9.351 85 x 107G -
4.556 55 x 107°AC + 1.949 64 x 10 °AE +
1.912 54 x 10"*AF + 1.021 26 x 10 °AG -
1.194 07 x 10"CE + 4.140 70 x 107°CF -
8.094 92 x 107'CG + 9.095 25 x 10" "°EF -
1.966 87 x 107 EG — 4.942 49 x 10°°FG

R, =28.289 12 — 0.064 1804 + 0.046 935C +
0.015 503E + 0.034 549F + 2.093 416G +
6.776 25 x 107°AC - 3.973 74 x 107°AE +
1.673 50 x 10 °AF + 0.010 994G -

5.269 28 x 107°CE + 7.519 0 x 10°°CF -
0.019 882CG + 1.367 47 x 10°EF +
6.296 60 X 107°EG - 8.587 08 x 107°FG

(12)

(13)

A [ PR 206 - 249 70 A T 5 4 ) o TR

3 MEAMSFESEMRKREEIE
3.1 RWEMBFESHERL
k(e G URE i v A R T R P B AT A 8 00 K
FE | DSR4 7R 380 i e K B 48 TR B /N T3
T B e AR B Rk, LA S HOK I BN A R 4%
P, ST A AR R R

min F(P) = [ = f,(P) ,fo(P) ,.f{(P)]"
P=1{P, PP, P, P,
500 < P, < 700
325 < P, < 425
s.t. (14)

0 < P, < 400
200 < P, < 300
3.4 < P, < 4.6
KA £1(P) L (P)Lf(P) 53 3 R il R ) S 25 7 3%
JEIR /Pa | BEAE KECR- YR B /°C 5P, P, Py, Py,
Py S RHESE A, CEF G,

FRE L IRECA LR AL N H Design-Expert 4K
PR A SR 7 (CCD) i e A A e Xt e e
MERFHESBGHE TR, B A58 B R AR IE S 8K
FHRI#E A A =685 pm,C =328 pm,E =207 pm, F =
201 wm,G = 3.43°,

32 ZrEAFERAEASREIE

ST R LS B U 1 i Bl P R RS A | -
XA AR B AR DG BB AT 15 L 53 A, S5 24 Tl AR
TR R SR A  B BY YN 153 A 2 B RN B o A
=N 5 R,




1 TFhdE 55 RIS 22 AL Sl R R 1 o M B AR 1k - 227 -
x10°
4 31
mf 3 £ 29
= 2 . 125
- ] Z 100 2 2
o R 75 = 25
# g g
b 18 ® 25
0 \&@ 0
36018 180 oA
o/ () o/ () o/ ()
a) REEBHMAH=E b)  BYINAHEE o WESHEE

K5 ittt Rm e RE A 2z 14

WLZEPEL 5 AL e TR Ak v s DX JBl R 33 1
BEARGURE BlR fg Fs DXRA™ R AE f UR X3 5 1
TR TR | 16 sl 2R X SR AR 4
DI T R BE— 28 T 345 2 Bl R F) - 34 7R 3 3
JEE 5 DR RO LA BT B4 B 4 L T i v iy — il
5 REC(11) ~ (13) 20) BB | B AR Sz R A
PR (FK 1 5 26 4B SH0) SUa R Tk
REZEAT XS LL, IIET 6 FiR

O FRE mae  BEww R

0
150013.7%0.5%5.3% 13.8% 0.5% 4.3% |) 15
£
" {0 ©
~— ~
= 100" {oo10 & | =
e AR
& g R
BT
v} :
g s0- 0.005
5
\ 30
" 8.3%1.1% 4.8 % 0

K6 AR =PEREXS L

UERAAR SR ST R PR RE (0155 # BAT R
FRPRS BE 5 7 =3 A4 [0 5 Sh R L T 24U EOOPT ]
PAGEH R B PERE ST B RE MRAT 2 TERERS:

SEH .

BGE ALl i —2E5 3T EOOPT X F Ak
REMIHGETRE

4 & &

1) EOOPT $HES R0 = I ¥ sl g 7K 7 24 7
2R 5 A 4 DR B0 T 19 3 I 29 Ay el >
FAl > VR > et 't > LR S5 AT 5 XS Y TR 1Y)
FEMA B FE U Sy« G B > 2 il > SUR 34 17 A1 >
B S

2) TE =ML SRR S EOOPT M) f i
FRAE 2 80 M R T 0 K 2Bl 685 wm, Je 2 il
328 pm IR 207 pum fRF% & 201 wm 5346 A EE N
3.43°, EOOPT ZUA4) ] fifi fh 7 ) 7R 2l M | 0 B8 458 %
PbE Bas 17 e e PE AR LR T, Ak R T ik — 2
$2T+ EOOPT Sk R i A itk

3) 3 e w0 g T 3 A DU A A ST A SR
A = IHBRLARS [ 1 20 it 7R %) S 18 7R 2 i | JEE 4 TR A
FF- 153 B2 56 T U S 800 [l 5 5 FE B R 98 1Y
KGR, AT HF XA A 2400 EOOPT =i HR i sl 7k
FHOCERE A TN

(1] Z=5%, 3kAn, D, . T RERRAG 2 shil R sirtEmrse[J]. P EPM T ,2017,28(9) : 1050-1055
LI Qiang, ZHANG Shuo, MA Long, et al. Research on dynamic characteristics of multi-wedge journal bearing based on f{luid-
structure coupling[ J]. China Mechanical Engineering, 2017, 28(9) : 1050-1055 (in Chinese)

(2] sKRICHE, ARIESR, SFUREE. =i B2 e Sl Rl I g e B X e R e MR S [ 1], 3 ) TAREE I, 2013, 33(6):

437-442

ZHANG Aiping, LIN Shenggiang, XIE Meina. Influence of three-lobe journal bearing’s oil film pressure property on the rotor
stability[ J]. Journal of Chinese Society of Power Engineering, 2013, 33(6) : 437-442 (in Chinese)

[3] ik, WRIBUL. TRSVRT = shitRSh Rt rgfem ()], SlEsoR SPUK, 2021(2) : 125-130
ZHANG Yang, CHEN Shujiang. The influence of surface texture on three-lobe journal bearing[ J]. Manufacturing Technology &



£ 228 - W odb T ok ko E R

##
v
gl

[4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

(12]

(13]

[14

[

[15]

[16]

(17]

(18]

[19]

[20]

Machine Tool, 2021(2) : 125-130 (in Chinese)

COSTA H L., HUTCHINGS I M. Hydrodynamic lubrication of textured steel surfaces under reciprocating sliding conditions[J ].
Tribology International, 2007, 40(8) . 1227-1238

SHINDE A B, PAWAR P M. Effect of partial grooving on the performance of hydrodynamic journal bearing[ J]. Industrial Lubri-
cation & Tribology, 2017, 69(4) . 574-584

RAHMANI R, MIRZAEE I, SHIRVANI A, et al. An analytical approach for analysis and optimization of slider bearings with in-
finite width[ J]. Tribology International, 2010, 43, 1551-1565

FRE, skH, RO, A G RS R R EESEER PERE AR [ ] BESE SRR, 2021, 41(5) ¢ 723-730

WANG Lili, ZHANG Wei, ZHAO Xingtang, et al. Effect of micro-texture size on friction and wear performance of journal bear-
ing[ J]. Tribology, 2021, 41(5) ; 723-730 (in Chinese)

TALAIGHIL N, MASPEYROT P, FILLON M, et al. Hydrodynamic effects of texture geometries on journal bearing surfaces| C ]
//The 10th International Conference on Tribology, 2007

DONG Jian, WANG Xiaojing, ZHANG Jin, et al. An experimental research on the vibration of surface-textured journal bearings
[J]. Shock and Vibration, 2017, 2017 1-9

HENRY Y, BOUYER J, FILLON M. Experimental analysis of the hydrodynamic effect during start-up of fixed geometry thrust
bearings[ J]. Tribology International, 2018, 120; 299-308

W, AR, BUNRR, 55 JR RIS U A A 1n) i Sl il R R (A sl i i BE BT ()] RIEAR, 2021,50(10)
214-220

JI Jinghu, ZHOU Yingchao, TIAN Penglin, et al. Numerical analysis of hydrodynamic lubrication of partially textured surfaces
with dimples for journal bearing[ J]. Surface Technology, 2021,50(10) ; 214-220 (in Chinese)

FYWIRE, BRIEGE, W50, A BREUR RRAE X A2 160 1 SR ShRs R A 2w [ ] UL Tolk K224, 2015, 33(4) .
658-664

YIN Minghu, CHEN Guoding, GAO Dangcheng, et al. Effects of micro texture on the dynamic characteristics of journal bearing
[J]. Journal of Northwestern Polytechnical University, 2015, 33(4) : 658-664 (in Chinese)

FYUIRR, PREGE, ik, 45, 3 AR x4z m i g R PEBE RSS2 [ )] . MR Tk R52#4)k , 2016, 48(1) : 159-164
YIN Minghu, CHEN Guoding, GAO Dangcheng, et al. Effects of three types of surface texture on the performances of journal
bearing[ J]. Journal of Harbin Institute of Technology, 2016,48( 1) : 159-164 (in Chinese)

GROPPER D, HARVEY T J, WANG L. Numerical analysis and optimization of surface textures for a tilting pad thrust bearing
[J]. Tribology International, 2018, 124, 134-144

sk, BREE, Ek, 4 2SBS0V R A TR B FR R m U T ORI 0T [T]. PEAE Tl R #2740,
2017, 35(6) : 1026-1032

ZHANG Yu, CHEN Guoding, WANG Lin, et al. Analysis of bearing load-carrying capacity with asymmetric surface textures un-
der coupling effects of cavitation and Inertia effect[ J]. Journal of Northwestern Polytechnical University, 2017, 35(6): 1026-
1032 (in Chinese)

TR, WM, ESOMR, A SRS O B SR A SRS [ )] SRR, 2022, 51(9) : 131-140

YU Yinghua, YANG Shuaibin, CAO Maolin, et al. Research on elliptic bias parabolic micro-texture of sliding bearing surface
[J]. Surface Technology, 2022, 51(9) : 131-140 (in Chinese)

MGEMG. MBG1432 Ji REVAR LR AR SB[ 1] B i BLS 4E1E,2009(9) : 23-24

CONG Zhipeng. Maintenance and adjustment of grinding wheel carrier bearing of MBG1432 grinder[ J]. Plant Maintenance Engi-
neering, 2009(9) : 23-24 (in Chinese)

Tl WAL, U FAT GBS SR PERERFSE D). YN SRR, 2018, 43(5) ; 4652

WANG Jun, ZHANG Junhong, MA Liang. Performance study of sliding bearings with elliptical paraboloid textured[ J ]. Lubrica-
tion Engineering, 2018, 43(5) : 46-52 (in Chinese)

BRAEE. MR St R LA OB SR RE ST D] T & AR B R 2019

WEI Yuliang. Non-linear journal center trajectory and lubrication performance analysis of multi-groove sleeve bearing[ J].
Qingdao: Shandong University of Science and Technology, 2019 (in Chinese)

PR, AR, WA, 58 R Design-Expert 010 #E 0 EE #5356 Ji SR A7 [ )] AR 241, 2016,41(2)



5511 YA A R U 22 AR SR R A S Al - 229 -

475-482
TAO Youjun, ZHU Xiangnan, TAO Dongping, et al. Optimization of triboelectrostatic decarbonization experiment of fly ash by
design-expert[ J]. Journal of China Coal Society, 2016, 41(2) ; 475-482 (in Chinese)

[21] JRFR, Zst, BXSCT, 5. BETma N7 i i 9 F e 2 s a4 e fe[ 1], ELI T ,2021,32(15) ; 1818-1826
XING Lei, LI Jinyu, ZHAO Lixin, et al. Structural optimization of downhole hydrocyclones based on response surface methodolo-
gy[ J]. China Mechanical Engineering, 2021, 32(15); 1818-1826 (in Chinese)

Characteristic analysis and optimization of special-shaped
micro-textured multi-oil wedge sliding bearing

YU Yinghua, ZHOU Le, RUAN Wenxin, XU Ping, SHEN Jiaxing

(School of Mechanical Engineering, Liaoning Technical University, Fuxin 123000, China)

Abstract; In order to deeply explore the potentials of micro-texture on enhancing the performances of a multi-oil
wedge sliding bearing, a three-oil-wedge radial sliding bearing is taken as the prototype to simulate its bearing pres-
sure, friction coefficient and temperature with the CFD method. According to the prototype bearing, the elliptic
opening offset parabola micro texture( EOOPT) is designed. The response surface method is used to analyze the in-
fluence of EOOPT parameters on characteristics of the three-oil-wedge radial sliding bearing, and its corresponding
quadratic regression equations are established. The multi-objective optimization of EOOPT parameters is carried out
to obtain the optimal EOOPT parameters. The simulation results show that the sequence of influences of EOOPT pa-
rameters on the average bearing pressure and friction coefficient of the radial sliding bearing is as follows ; short half
axis, semi-major axis, depth, offset, texture evenly distributed angle. The sequence of influence on average tem-
perature is depth, semi-major axis, texture evenly distributed angle, offset, short half axis. Compared with the pro-
totype bearing, the average bearing pressure of the optimal-parameter micro-texture bearing increases by 13.7%,

while the friction coefficient and average temperature decrease by 13.8% and 8.3% respectively.

Keywords : three-oil-wedge radial sliding bearing; elliptic opening offset parabola micro texture; bearing pressure ;

friction coefficient; temperature; parameter optimization
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