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ABSTRACT: At present, the research on textured surfaces of journal bearings mainly focuses on symmetric textures, and
existing studies on asymmetric textured surfaces have shown that reasonable changes for the asymmetry of textured cross
section can enhance the cavitation effect of textured surface, which can effectively improve the tribological performance of
textured surface. The work aims to investigate the degree of cavitation effect on the tribological performance of asymmetric
textured journal bearing when relevant parameters of journal bearing and its surface asymmetric textures have a changement. In
this study, based on the N-S fluid calculation equation and the Schnerr-Sauer cavitation model, the numerical calculation model

of triangular asymmetric micro-textured journal bearing was established and solved. On account of changement about
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arrangement positions, asymmetry, aspect ratios of micro-texture and eccentricity of textured bearing, the cavitation effect on
tribological performance of journal bearing with asymmetric micro-texture was analyzed. It was found that the tribological
performance of triangular asymmetric textured journal bearings was further improved under the condition of accounting for the
cavitation effect. The degree to which the cavitation effect improved tribological performance of triangular asymmetric
micro-textured journal bearing was related to cavitation area rate, indicating that the larger the cavitation area rate, the more
obvious the cavitation phenomenon, and the higher the degree of improvement. When the triangular asymmetric texture was
arranged near the maximum pressure of oil film , the journal bearing had the maximum cavitation area rate. The cavitation effect
had the greatest effect on bearing capacity and friction coefficient, which increased the bearing carrying capacity by 2.4% and
decreased the friction coefficient by 26.1%, respectively. The cavitation area rate of asymmetric textured journal bearings was
significantly higher than that of symmetric textured journal bearings, and the cavitation effect had a larger effect on the
tribological performance of asymmetric textured journal bearings than that of symmetric textured journal bearings. When the
inlet length of asymmetric texture was smaller than the outlet length and the inlet was relatively smooth, the cavitation effect
improved the tribological performance of journal bearing better. If the aspect ratio of asymmetric micro-texture is too large or
too small, it is not conducive to the formation of cavitation areas and will reduce cavitation area rate of journal bearing. For
several sets of aspect ratios designed in this study, there is the maximum cavitation area rate at /=5, while the maximum bearing
capacity and the minimum friction coefficient are obtained. Besides, according to the variation tendency of cavitation area rate
with the aspect ratio of triangular asymmetric texture, the maximum cavitation area rate of triangular asymmetric textured
journal bearings will appear at A=5 or other values around A=5. The cavitation area rate of journal bearing increases with the
increase of eccentricity and the degree of the cavitation effect on bearing capacity of journal bearing also increases with the
increase of eccentricity. However, excessive eccentricity leads to an increasing cavitation region of the divergent wedge, which
is detrimental to the integrity of oil film. Therefore, it is necessary to choose appropriate eccentricity according to the actual
situation to achieve the required tribological performance.
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Tab.1 Basic parameters of bearing and lubricating oil

Parameters Numerical value

Diameter of bearing D/mm 40.08
Width of bearing B/mm 40
Diameter of journal d/mm 40
Attitude angle ¢/(°) 50

Eccentric distance e/mm 0.024
Eccentricity ¢ 0.6
Density of lubricating oil p/(kg~m73) 840

Viscosity of lubricant oil x/(Pa-s) 0.0127
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Fig.1 Geometric model of asymmetric micro-textured journal bearing: a) numerical model;
b) schematic diagram of fluid domain expansion
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Tab.2 Maximum pressure of oil film under
different grid numbers

Total number Nur_nber 9f Maximum .
of grids radial grid pressure of oil Error/%
layers film/MPa

135920 3 6.040 30.3
244 035 4 4.953 6.83
398 280 5 4.854 4.70
624 125 6 4.780 3.10
901 440 7 4.636

1 067 760 8 4.641 0.11
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23 WHHAHEERERIE

K SO R A THE T 1k 5 SCRR[25 1 T LU #, 4

SN 3 s o At BRI 2 T AR 5 SR
SRR G, LRSI R A X WS LA
%$%@ﬁ %Eﬁﬁﬁmﬁ%iﬁz6M%K
AT, TR A AR R 4
R, 5 CHRSE R4 %%ﬁm SR DB A TR AR F A
—5, W 4 R, ZE B RTAEL, ARSCET R TR T
HAAR ST, AT R S5 .

300 — This paper
x Reference [25]

Pressure/kPa

45 90 135 180 225 270 315 360
Degree/(°)
K3 SOl 0 B ) 3 A 5 S BR A R Y LA
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Fig.4 Comparison of cloud maps about cavitation area
distribution under cavitation condition: a) experimental
results in reference [26]; b) cloud map of oil film
cavitation in simulation calculation

a SCRR[26]15CH0 4R

3 HR5ITE

3.1 LAMHE A B L B B = L 208 X 3
A EEE M BE RS2

X T30 A = AT AR S RS, S SR HE

AR TE R ARAS R B, SR G s AT B AT A (3
AT ) 23 A0SO I b R R 7 38 T | R B R RO A
BANE 5. 6 Fias. MWK 5 aTLLE S, U HA AL E
SRR S A KU B B VAT, 28
AR R, N 1.93%, & T Z0E VR E
ﬁ%ﬁﬁﬁ,AWMﬁm&ﬁ@EMFﬁﬁﬁ A
SR AL A3 B FE ) 25 R, DT B Zs (L IR 42 . il
Lﬂﬁmﬁﬁﬁii,ﬁm%ﬁﬁﬂ%Eﬁitﬁ,
AR 7 KA, BT LAY SR AL T IV HEAR
B, 1 SR 0 28 1k R R E TG K B S A B A
& VEF, ZmBRR/AN, N 1.72%. (& VLeT
FEJTFREIX, A B R R A 2 A R X, U
ﬁMTAﬁ SAK XS 7 AR SR EE RS BTER, BT LR
AL AR /N L 6 7T UE H, FETF A S LT,
%%m%ﬁﬁﬂk$TﬁA S SRR, i L EE R A
B/ NTF R BT o TSR, AR 7
JE ) RRARAS 2], ShoR i ka8 38, R 2 Akl
A5 B v 8 i T 9 K A AR, BRI 2 ) A IR
T Vi B 7 O Jey S B SR T, DR RIS TR
VSR A B IV, 28 A0 X 7K 2K g S 452
IR e e K, AR T T 2.4%, BESE IR BR%
KT 26.1% 08 IV AL F il il , S a8 i
A5 ek B A R B S 3, R R R ) e R
TH RS AR By R A0 R T B, PR 8 IV Ak ) 7K 280

2.25

2.00

—
~
W

—
n
1)

Cavitation area rate/%

125+

1.00
I I It v \

Position

Pl s ZUkHEA (07 B 0] 3 sl R 2 1 TR 5 14 52 i)

Fig.5 Effect of texture arrangement positions on
cavitation area rate of journal bearing

230 Bearing capacity-cavitation
B Bearing capacity-no cavitation 12.4
225 -=- Friction coefficient-cavitation
. —a- Friction coefﬁcienﬁﬁiﬁm/‘\‘
5 120 %
. 7 . =
r 77 w7 | %
8 % f 1.6 -3
=% / =
8 215 &
5}
& 12 8
: =l
ézm- g
10.8 E
2.05F
0.4
2.00

I I | I\ \

Position

Kl 6 ZUkHEA (oL B0 1 sl R BE 4 L RE O 52 1R

Fig.6 Effect of texture arrangement positions on
tribological performance of journal bearing

RN TEIPASE, ZALE RS IRRER, =
ASEONE A E AAB PEE B R  1F TR K, A R 3
F8 - T JRE R 48 3 4 IR B S B e R M K 2

A B AR B VI, 25 AR %o 7R 28 7 FEE $82 D 8 i)
/N, KRB ET 1.7%, BEERNBEET

19.7%. AL E VAL Tl 2R BE 3G AL, B8R B8
X V5 B S /)N, DR R B AN 2 R R AR
M ABE, ALE AT R RN, 2SRk
7 A0 G ARG 1 8 7 B8R 5 P e/, PRI AR A8 B9
Lﬁﬁﬁﬂ@%ﬁ%?%@ﬁm%do%égsﬂ
VLR B, T HEATCEA R B A = AR FrEity
A AL TR AR, )2 A R0 %) 35 20 il R BE P RE Y
SR

3.2 AR X FRIE R B B 25 44 38 B X e
R RERI RN
RFHANPE 7 T/ 1 oA B AR .

1 FRassh AR, 2 FoREER, PRy
RZSCE mﬁ@ﬁ% SR, b RHEURIIREE, |

W%ﬁﬁ%mf b o R x5 1)
MREE, 6L, b Eﬁﬂ<ﬁﬂttﬂﬁﬁﬁzr PR AR RS BRI o A



- 176 - *z m B R

2025 4F 1 H

K7 B REUE  A delos 2
Fig.7 Schematic diagram of single
micro-textured fluid domain

WG B T A01—AO05 %5 5 Fhgikg( Hodp A03 WX
FREWy ), BARSEINER 3 R,

W 3 FioR, B 5 FlAEXT RS A B 72 SR
FIALE VAL, i e AR 20 3R X RR M, il iy ZS 1k
T FUR A A BRI A )ZS AR st 4l R i AR 2 7
JEE 52 DR R 28 A RS B 1 8. 9 Firan . B 8 T LI
H, AEXTFRGURG A sh il R i 2 Ak T AR 2 B SR
STFRPERREI . A03 UMY ( REFRZUR ) fzs fhim AR
B/, HA 1.56%, HAl 4 FpaEx AR Y6 %008 K
TR, H A02 ZUH 2 (b B Rk,
HZS AL AR ER K F] 2.49%, [FIAERT FRGUE T4 F) T
PR A A . ME 9 nT LA, AT X R
4y, AEXF ARG AT LU R AR S, X5
Bk [27115% 25 —3 . M TR A S L SRERY
HRER AR SR N8R, 2 2 AR AR 38 ) B AS [R) R
R, EEEE A SR RR B Mok o X A02 AR
XIRREUR , 25 Ah 3500 % 1 2l il 7R B8 8 e 1) i s 4
BAR, HABHEIT 3.6%, BEENEEMKT
23.3%. XFT A03 BUXTFREUM , 25 fh s X HEE 8
REMICEE /DN, KRBT T 0.2%, FEEHEIAL
PR T 18.8%. 25K 8. 9 FrHIJFEH w41, A02
EAL Al g R AT SRS iy N € 28R T R TEZEAE v i N T
AR RSO 5 2 AR RN AR A AR R, PR L BE S
S B0 SR I R S B TR BI R AR , T R R i R A
RS, WK 8. 9 ATLIEH, ML AT ARk
AR, FETE A SIS T W shil R R 28 1 AR Al 3
5z b BUR AR AR

®3 AR AMEEREEER
Tab.3 Cross-sectional profile configuration
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Designation li/pm L/pm Volume/(107 pm?®)
A0l 0 100 6
A02 20 80 6
A03 50 50 6
A04 80 20 6
A0S 100 0 6
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Fig.12 Effect of eccentricity on tribological performance of journal bearing: a) effect of eccentricity on
bearing capacity of journal bearing; b) effect of eccentricity on friction coefficient of journal bearing
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