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Abstract — Laser surface texturing (LST) methods are widely applied recently to reduce friction and improve
reliability of machine components such as thrust bearings, mechanical face seals and piston rings, etc. In this
paper, numerical analysis is carried out to investigate the effect of number of dimples on the lubrication char-
acteristics of parallel thrust bearing using a commercial computational fluid dynamics (CFD) code, FLUENT.
Pressure distributions of present analysis are physically consistent than those obtained from numerical analysis
of Reynolds equation. The overall lubrication characteristics are highly affected by number of dimples and their
locations. The results can be use in design of optimum dimple characteristics to improve thrust bearing per-

formance and further researches are required.
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Fig. 1. Example of laser surface textured bearing
surfaces[1].

o) Eisle] HExA] BAH WaSo] v|1e W]
2o] Egol2rA] B A al td A

o5 HIekek AdFoltt. Etsion 52,31 #lolw= WA
A& o83 FAA A AulHol o] B s P
Aolre] S th7|del H=s AsAT o=
AAh tha Aol7k 3le 2ot 12K dole=
g e] Al AHellA Olver 41 1709] At
2+ Al 220] Sl BE Sj= wlojgollA An|E

old WAloZ FlFS ART F JS HwHeH,
Fowell 5[51> X7lo] T4l Aol AX|els3} vt
o) nx= AAMSTES] FITFS ABIATE A
T UZ RO E Folsx WA fied AMed
73 AAZATE AdEet Zpolr) B g Folm
= WAAE ARSEE SN A HEdo] "Hojd e
2 dPdETt wehA, rlA JE0] s w1y woly

25 93i-+= Navier-Stokes

of ik Bget FLal
S 2] Wk oluet 7ol wEbk e A
B 4*‘7]']] siMslioF ot olelgh 7ol LA
8} (Computational fluid dynamics : CFD)& ©|-&-gF
fA4lo] o} daAol7lol] YEHT; djdor & X
Aolg 1FH (Groove)’t U= 75 HlojE 9] &)
Aof| ofu] AL ATH6-10]. & =] AAH11,12]
CFD siAWH-S ARg-sted Al ©229] Zole} 9
7t B S AE Hol”e] $FFEA nXe IF
AFA oz 3MEAATE HE] IHE AAA
Sl gk AFA= oA A =

A o

wx wd mo X orlr
&y

Aoltt.

E =Rollxe 71| Aol oJoiA] te] HiA| |
Zo| EAlslks WA SHAE HlojHoA] JEe] 59} 9
X7F FERE, AREE, vEE 2 AR 5o &8
EA4ol] nxE gL 8 A CFD =239l

Journal of the KSTLE

Z
Bu)
PN

/J_\ Outlet

Inlet| -— J

S S

2n

Fig. 2. Schematic of micro-dimpled thrust bearing.
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Fig. 3. Example of grid system used in numerical
analysis.

Table 1. Bearing size and operating conditions

Symbol Value
L 1,100
Iy 50
Bearing & Dimple Size, N 55
pm
h, 3
c 1
Pressure Condition, kPa, P,, P. 100, 50
Sliding Speed, m/s U 1
Table. 2 Oil properties
Oil
Density, kg/m’ 962
Viscosity, kg/ms 0.013468
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Fig. 4. Comparison of pressure distribution for partial
texturing (6 Dimples).
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Fig. S. Comparison of pressure distribution for full
texturing (10 Dimples).
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Fig. 6. Pressure distribution with dimple number.
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Fig. 7. Variation of supporting load with dimple
number.
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Fig. 8. Variation of dimensionless fiction force with
dimple number.
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Fig. 9. Variation of dimensionless leakage flowrate with
dimple number.
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