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Abstract

This paper presents the theoretical characteristics of elastohydrodynamic lubrication (EHL) in point
contact under steady operating conditions of ball bearing thrust bearing. This numerical simulation employed a
finite different method, Newton Raphson method and multigrid method to solve the modified Reynolds equation,
with a Newtonian fluid, and the elasticity equation. The general numerical schemes are implemented to
investigate the profile of pressure and film thickness, with varying applied loads and speeds. The results show
that the applied load has significant effect on the film thickness profile. The contact is increase area but film
thickness decrease as the applied load increase. The increasing of surface velocity, the film thickness increase
but film pressure decrease.

Keywords: Elastohydrodynamic lubrication, Ball thrust bearing, Multigrid method.
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Film thickness (micron)
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(b)

Film thickness (micron)

- 0.0
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e Y

iz

X (mm)

(c)

LRAITZAUAITNTZANLAIVIAMUAUIN AL
§1IWR0AUNN1TEANIZA TR 5 kN
ANNLSITOULYINAL 300 rpm LazdiauNika
VBIFIIWRBAUINATY 0.05 Pa-s, 0.07 Pa-s
wae 0.09 Pa-s
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AAAVBIRITRRDAY
D, /2 semi-width of Hertzian contact under load
3
on Y -direction ,m , D, = 2(6k2§WZ R/nE’)V
E' dlugaalassinvasing, Pa

2
((2-02)/E:)+((2-et) )

E, ddilugasasunniioy, Pa

E'=

E, fdilugasvasiianax, Pa
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h  dranunmAsuasnaadn, m v, fihTasvasdanay

H o ehenumnAduamsoanlugd139a

H=h/[(D,/2)(Dy/2)/R] 7.18n81391999
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