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ABSTRACT

This thesis presents the effect of surface roughness on elastohydrodynamic lubrication of
two surfaces in line contact. The Newton-Raphson method and the Multigrid-Multilevel
techniques ‘are implemented - to calculate the static and dynamic characteristics of
elastohydrodynamic lubrication under line contact. Pressure distribution, oil film thickness,
temperature distribution, density distribution and viscosity distribution, that profiles are presented
in both transient and steady state conditions with varying loads, velocities, slip-slide ratio, material
and lubricant. In this study, both the roughness and the reology model parameters have significant

effects on the elastohydrodynamic characteristics.
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M13197 2.1 RUTULAYDITTHADAY

asnaenuy Palm+ SAE40+ SAE40+
.| SAE40 | SAE90
NUTUUA ZDTP 2% Palm10% Palm 20%
7 |zl 303 303 303 303 303
Py [kg/m3] 879.625 | 892.80 929.6 884.59 889.56
ke, [wiml K] 0.125 0.126 0.525 0.165 0.205
C, [J1kg/ K] 1900 1870 2038.0 1913.79 1927.58
m, 0.142486 | 0.177697 | 0.0270983 0.1232 0.1191
7o [Pa-s] 0.146731 | 0.184903 |  0.0313 0.125065 0.120925
N 1.00719 | 1.00969 | 1.03458 1.011537 1.0158
7 0.550085 | 0.5439 0.38378 0.521192 0.513198
BI/K] 0.000771 | 0.000740 | 0.0007486 | 0.00076887 | 0.0007665
y [1/K] 0.046 0.05763 0.02600 0.043949 0.041838
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Abstract

This paper presents the static characteristics of elasto-
hydrodynamic lubrication under sliding line contact of two
surfaces. The modified Reynolds equation and elastic equation
were formulated for compressible Newtonian fluid between the
surfaces. The finite differences with Newton's Raphson
methods were used to calculate the static characteristics of the
elastohydrodynamic lubrication. Pressure profile, film thickness
profile and friction coefficient were calculated at various loads
speed and surface material used. The results, show that the
pressure increases significantly but the film thickness
decreases due to the increase of viscosity at high load and

high elastic modulus materials. The coefficient of friction

increase with the increase of load and speed. At severe
condition the film pressure will be increase to approach the
Hertzian contact pressure. At constant loads and velocity, the
film pressure increases gradually at lubricant inlet and reaches
the maximum pressure to form pressure spike at minimum film

thickness.
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Elastohydrodynamic Lubrication of Cylindrical Roller in Line Contact

o' s s 4
HIAR NIARIIALTAU , ANTN gz

Mongkol Mongkolwongrojn, Somnuk Yawong

UNARNEa
o a a o ale a = P
nsuasaunuudaalalalaslaunfiadidunisuaeauwuuianun lngasfansannenisilaau
sUwuuiiaveurssiag luunanildldns IWludanmesuduariinisresiiiu-rvdulunisuianng
seludlszgnalunisdndauuuamasutiugn - AansungumpiALATARAIT MU ILNNLBIATTURBAL
Whawuyliae? - Sanaannsudanniawed TuaannssRIlazALaNITI78aN TURLTIM NN TzUenaz g
4o “ L e X A A - X R e P X
ABAINITNIZANHUNAULAT AU AN ATY ADWaTMAARNNINTILAE LT AUIA ATUR A gt

I.Lﬂ:ﬁﬂ‘l:fm:‘l!ﬂﬁﬂ'l?ﬂ‘?zq’]ﬂ'ﬂﬁdLLNﬁlﬁ:L'il”‘llﬂﬁ'Nﬂﬂ}l'ﬂ’ﬂdta’ﬂﬂfﬂﬂuu’mLLﬂ:ﬂ’J"INHM?‘]J'ENWﬁNﬁQ:U’N

[ '

< a = X e o g oa arel o X PN o o
un wazifieanu R unaniuiazinain WA mmn Ruinpnauaauds aan Bz 10 usAun
AATUNAIRINTIHIUY AAUEINA N8N ITENARIUAARAEE AN L LMANRIIUNLAZE A AI0E 90T

TIATIUATGINGAUATAITHLNAANAZLIITAR

ABSTRACT

Elastohydrodynamic lubrication is defined as thin film lubrication considering the elastic
deformation of material under contact stress. This paper presents the application of finite difference
and Newton Raphson methed to calculate the Reynolds equation of a cylindrical roller on flat surface
numerically. The lubricant'is a compressible fluid and operated at isothermal condition. Calculation
results show that the film pressure of the lubricants in line centact under. elastohydrodynamic
lubrication is decreased when the increase of load, on the other hand, the film thickness will be
increase as the velocity increase. At severe conditions, the film pressure will be increased approach
the Hertzian contact pressure. At constant load and velocity the film pressure increase gradually at

lubricant inlet and reach the maximum pressure to form pressure spike at minimum film thickness.
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P, Ausssuuuu e
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R,  e¥adnduda luiiaviaunu X, m.
U ArANITaInTTANTALLL [ Twdae, 1, u /(E’Rf\,)

u ApaGataasluunaun X . (1, 4w, W 2m /s,

W Alnaaiingzinuus g daniunsRadaun o, w. | E"RY

w. Aluaannrsialuumasanndeuiisaa g, N .

X, Audaunu X g wdosessnnaduda uAmAnI W

2z Aadriaeeanmmile < usea i adsessaudsutiog

4 AN ANT T899 MR — use, m7 /N

P, AIAIINULALLL i dP/ dX =0.Ns* I'm"

H. o Arenuniladunyviiag Auiuntsduiaunudmaoniud de dP /dx =0
£, | ATANNULINLY dln P=0.Ns2/m'

) A TR LU LT ios o /o,

n, ﬁiﬂmmuﬁmﬁuymﬁ P=0 uac fiﬁfqmuqﬁmﬁ Pa.s (orNsIm?)

AX  ANTNAIHEII LN LN X
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