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Partial-EHL Analysis of Wheel Bearing for a Vehicle
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Abstract — Most machine element, such as gears and bearings, are operated in the mixed lubrication region. Con-

tact between two asperities has an effect on machine

life by increasing local pressure. To estimate fatigue life

exactly, asperity contact should be considered as a factor of fatigue life because this happening produce friction,
abrasion and make flash temperature. In this paper, asperity contact is considered as a result of film breakdown
when lubricant pressure is not enough to separate two asperities. Contact pressure is calculated to asperity overlap

region and added to lubricant pressure. For this model,

numerical procedure is introduced and the result on sur-

face roughness and velocity for wheel bearing is presented. Results of EHL analysis for wheel bearing show that
asperity contact is occurred at the edge of EHL conjunction where has a insufficient lubricant pressure to separate

two surface.

Key words — ball bearing, rough surface, partial EHL.
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Fig. 1. Contact of two spherical body.
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Fig.2. A 3-d plot of grinded rough surface, ra=0.13

um, rms=0.17 um, min=0.78 um, max=0.83 um.

Fig. 3. Pressure distribution for partial EHL.
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Fig. 5. Contact geometry between ball and raceway.
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Fig. 6. (a) EHL pressure distribution for grinded surface and (b) EHL pressure distribution for S/F surface.
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Fig. 7. (a) Comparison with contact pressure and EHL pressure for grinded surface and (b) Comparison with

contact pressure and EHL pressure for S/F surface.

UL 54 GPaolL, T4 HEe Ho gEHe
3.7GPazZ¥ EH A7 Ad dup gyl o)
U A4 vehd

tEe e E VERA Aotk dunl EHe Hu)
d

Fig. 72 Y59 FA0A & WgoRe] b=l &
2E 2T Aolrh. TN T8 e
Z Aol vEl $EE WS BF A dHol Eol=
T AL G £ Uk oA & AdHA E7]
oAzt JEE HE ol &80l o3 &1 Aleld]

wulE7] wf&olrt. ol s EHl A=
Shafte] £%=7t S7184= W5 A8 Jepdoh o
e %aU4 FEwo] ddvhEde) wls) B 4
S0 ko

o)L Tl AAl W dAn} s & 7L vk
s FHAYY 7ee 37 wEd) vM &7l
of ol A=Y wolth o] As drd] P
shATe @ 49 A B719) 9o ols) IR}
BIHERe] Eo] AsiAE 4 HFol AAA =

2

oh e} & SHE @ A A 57 AlelA
R o) wBsER FUA2 47 4Fo] A58

o
=
i)
s
5t
=
T
o
o,

o Ho

o

o 2

o o ot

>
i

3
rO
o
Jg, n
RO— R e
o B 2oy

AAZEZ flol A Gl o

Vol. 21. No. 6. 2005



294

1000 o
\ ——— V=1800[RPM] /
\ - - V=3600[RPM]
800 - \ /

600

Film Thickness[nm]
a
g
:

200

Rolling Direction [Non Dimensional]
(@)
Fig. 8. (a) Film thickness for grinded surface and (b) Film thickness for S/F surface.
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Fig. 9. Contour of asperity contact region.
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