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The Effect of Rubber Liner Design Parameters on the Performance of Grooved
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Abstract

This research investigates the static performance of rubber journal bearings with axial grooves under hydrodynamic water lubrication.
In this class of supports, replacing oil-based lubricants with water eliminates the adverse environmental effects caused by oil leakage,
thereby expanding their application across various industries, especially in marine equipment. In the present study, the Reynolds
equation accounting for the elastic deformation of the rubber liner based on the Winkler model is employed to analyze the bearing
performance. The governing equations are subsequently evaluated using the finite element numerical solution method (FEM). The
results indicate that when the groove depth is large compared to the lubricant film thickness, the bearing performance becomes
independent of the groove geometry; however, shallow grooves significantly influence performance parameters such as load-carrying
capacity and friction coefficient. The analyses also reveal the particular effect of the trailing edge geometry of the grooves on pressure
generation in the land regions between them. In these regions, reducing the lubricant film thickness improves the pressure distribution
and the steady-state performance parameters of the bearing. Comparative analysis of the results shows that longitudinal grooves with
a triangular cross-section exhibit better performance than semicircular and rectangular types, such that the backward triangular
configuration, with the greatest groove depth at the leading edge and the corresponding lubricant film pressure generated, demonstrates
more favorable performance parameters.

Keywords: Hydrodynamic Journal Bearing, Water Lubrication, Rubber Liner, Axial Groove, Steady State Performance, FEM.
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L Water lubricated journal bearings (WLRBS)
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L Winkler elastic foundation model

2 Finite element method (FEM)



(dgs i Jlwyl b6 0 caiog ol {aky) 35 oGS Sl (cwriieo Aoro g 95 iy B

b i @ ol 5l ey ] Sm¥I IS8 i e (B
©) 5 (F) Lalg, oobol 2 (Bh) ol Szl IS 505 e
el oul alone JLad e (JSO s (nl 09 d o0 gl
S o b ISy, aY calies s Mol IS0y, Y Calbes b (8
(1) alasl 5l samme o3litl b oo dlore Siwl! S i 0285
20,5 o Ao [saze

oo ol ISy, Y Cubks b i(pgs ails) ol Ken 5 1,5 (Y
a1 ol 09 co b Lid w55 5 00l Jo jalgiy ; alolas Isazee
Ol bl SVl S s 3l s )Lid acaloee Juls
aalol ()15 O yge 4 HSlg, 4Y Cwls C)Lal ol yo g Lus
502 Jlsio 150 50 il SVl IS o5 a5 Sloj b ol o0
ks Vobee 51 QBLL b o Shes lafall coles jo 09

_ _ _ 2
W= W+ W) = on
- c2
Prax = mpmax oY)
c2
umLRz f f AdedZ + ¥
2m h, 5 .
fo fo Ahc:v dodz (Al
ho 0P 1
A=S% i @2
R F
f(Q) =% (1)

P allano ol (gukiy o e (a0 =Y -F

Sl b owigd (5)S0ls, (S JUys5 slagBll s e
S5 dayled 5l 5b LS wad @l bol, S LJse (WLRB)
Sor S B el 6958 b el (Al 58 el udS g Al
e )3 0hs A3 E3 Lt Gln 09d Sl sous Sbalks
oolaiwl caslin GEBLs L slasis 51 ol gaddlls jo o)Ll
5 byld o e b el 2ly bl ialS cys culons
iloads annledllizme &g dr o) ls Sl sl iz

Gl b b ) o Ses s Jleel b gl como
emnyel (o) 5l e sl ay aen, U gledl slows oe j05
Ky 99 50 0,S09; (pl Dad (yendi A I ool Pl B oy
cai Jlel b e For e 5 S 0 Sla gy
slagi ld (g Vb Comal S5 4 pgd e ,0 4S5 5k
8l A ol s

slaws 5 alis g5 bl 1 anlllas ol o lodl lass V Jgor
oaidLid o 5 4 NXG g NXS ¢ Jgaz cpl jo ams oo olis b )L
PS5 p Gt (2lg g 58 el idu e Glell sl
y97ee olaal jo Ll slaws sasma)lis 55 NZ Laizws X jg5e slacl

4 Attitude angle
5 Study of the meshing method
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! Reynolds cavitation model
2 Weak formulation
3 Eccentricity ratio
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