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Finite Element Analysis to Analyzing the QOil Film Pressure
Distribution due to Viscosity Conditions in Engine Bearings

Chung-Kyun Kim and Dong-Chul Han*

Department of Mechanical Engineering, Hongik University
*Department of Mech. & Production Eng., Seoul National University

Abstract—A finite element approach to analyzing the film pressure of engine bearings has been
presented based on the viscosity-temperature equations. The calculated results from each viscosity
model are compared with each other for various temperature models,ol: the oil film. The FEM
results show that the appropriate selection of the viscosity-temperature model is very important
factor for analyzing the film pressure distribution of engine bearings.

2

x

ozl wlo] g2 autd o2 {3 & 8(Hydrodynamic
lubrication) 4+ 2(Elastohyd-

v A B
rodynamic lubrication) Atefell4 A m2 Wei7
o] Ezfo]E-2 2] Q A(Tribological element)-oll
A 7k kAR gAHEE 4ol et
o] Azl A &R, 43, AgEE A
AR FFel o] %E7] Wil 335l
3158 ddslol s 1R wlejEe] AN of
S I R Y =

AN wlefe]ol HF 71 &8 FEEA A gt A=
F2 fute] HErl dAstcly spA s 7hekatA|
A st ot ol ANRe] AT, A
glo} uw}Z wielz e} Algx7e] FHE )= A o)
oerE F8Fo 2%r7F AA FokAA =HUL,
olof] utE FEEAMME Felld] 2E2] AF¢E
Ak o] dubAgl 72 wazla Ark

Sistel pE FZEY, 4R, LY Wy
E4, #5EA] So] wEAe R dojhe o)
olja} Mz EatastAl A o] wislr] wf-of s4]e]

12

8§ 3ol dwiEEwA BUE HA =
Ak 531 Ao e HAFEE o4 A4l o
o el thih s Molit MdA7]ge] Unkstyl Aefoc)
N3l sfeial o) farFA(Oil film thickness), f-2H3H
(Oi] film pressure), w}a&EAl 58 AAbsl7] 97
Mg mzeo 2 DEBAL2], FEJOB[3], COMJOB
(4], FEHDI5], DEHD[6] 5] A=, nle)
GMAtell M= Al A5 &gabas J2u7], o
ZEo] Agd FHoz Y] dfel to R
ole ZTRIYS S chFd m7delA <Al
Aol dee dAFE 7 Ude dHoldE 753
Al 4o o] ¥ 4 AnE A Bk
7o) upgtajsich

B odpel A ojehzte ZRag o8 5 ¢l
tigo]l Hxe] Wael o fube] ghwsts
& 7 ode 2Ee] fleng #Hee fgats
9l MARC[8]E AHg-sle] gt x4

2 =3
E3

a,
U
4

e

> ol
4 oo

-0

&

Frepai el A de] AbgEe &
Lrdstel g Hre FEANE YY)

o
22 dm
o



Al wlelgel A FAx Aol Frekhy el vAe o gl B FIFA A 13

Mgtk Ho] o7 wjFe FAEY Aol
A Aeld weiad sl A da] o] &He 71E9
WEAQ AR 37125 dAsle] o] Eo] &5
Hslel| el faiste] v)xe IS F984
71¥)(Finite element technique).2. & 3} 418} 2} e}

2. 0IEH &ty
Aolid wlojdell A Fofke] kR EE sf4ls)

7 A% Uwshe delEx AL e 2ol
Foi A1),

3

V-<Tp2hT]Vp)— a((;’th) —%V-(ph'ﬁ')-i—M:O )
o714 pe &8t E, pu 27 AL,
he 849 74, ne #4847, t= A4L e A
o FEHdA A AdEE HE, M2 &8l
THEe DA AefS 4 dehdch

il Aoid wojdE vehl= Fig 13} 322
2eg eiA sl Mslr] #jske] &3-FE Fig 2
o} o] Afsisick o] 2ol F&FT A hE
Q7o) WeA% xo) YR TR e} 2ol
ol

X
- 2
h(x)=C+ecos (2

9% we 27 vehdc,

sjystgol Aojdel A HA BAHE FBF
ohe] ofHe 4bs AHAYE o] Folok st 5
T, Aede ot mAslold fuhie] A
S1xe] B Heio] o159 Y WANE &
sk chest Rk

F+W+AW=0 3)
4714 FE AHelde] 7taal o) 5als, We 484
o) BEAA5H, AWE wWolge Fag uas]

N BEAHXE 77 el

A7 2B RE SRR 5He A4ty 98t
of z719] &&Fu FAA ol Hoide] &7 #H
A e=05CE thelsle] A4gt 3, o159 A
dolEz Bl (Dol didsdte] deizxl F&-pate
o2 RE| fbol 23t SR A4S A Akgc)
74 Fs 7 3Egkat 21 HollA] xolde)] rlajal
3Fe] HEHE o) FEAE stz o) Ee elr}
Folzl &-43 oJul(<10 %ol Edd wfr}x] upEs]}
o] AAkgie) o) fr 4] sbeg AAkE] sty
AHEE HAA P didE 2EEFE 34 Reynolds
2d[12], Walther22[13], Vogel®.d[14]& =i
sheich

Al (o2 E Ad" AWE Aod F439)
ol FHE ALY 5 Adve EAF AFEa, )AL
oh) RS SRR e AT 5 e 2

nl B —
. ,,i o
_ - * A S
I-—~ /X5 T [ -
o Boundary 3
0.0381

Mesh(34x5)

y

_?__;"‘*j: T
! i
T
1
Boundary 2

Boundary 1

]
I Eoundar'wal
L.

x
Fig. 2. Unwrapped film profiles considered in engine bea-
ring analysis.

Fig. 1. Bearing geometry.
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Table 1. Thermophysical data for the viscosity-temperature
models
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Fig. 3. Lubricant viscosity models for FEM analysis.
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[B] : damping coefficient
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e : eccentricity
: external loads of the bearing sy-

stem

h : oil film thickness

(K] . stiffness coefficient

L : bearing length

M : mass flux per unit area added
to the lubricant

p : lubricant pressure

R : journal radius

T : temperature

t : time

d : relative velocity vector between
moving surface

Au, : incremental movement of the ro-
tor center

w : resultant load-carrying capacity

AW : correction factor for the load-ca-
rrying capacity calculation

y, Z : journal center coordinate

€ : eccentricity ratio(=e/C)

n 1 viscosity

v : kinematic viscosity

p : lubricant mass density

9] : angular velocity of journal

HX}

e : equilibrium state

j : journal

o : reference state

r,0,z : cylindrical coordinate

X, V,Z : cartesian coordinates
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