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An analysis of Elastohydrodynamic Lubrication

in Line Contacts—the effect of temperature variation

Kumbho Tire R&D Center Process Research Team
Min-Ho Seo,Yoon-chul Rhim"
*Dept. of Mechanical Engineering Graduate School Yonsei University

ABSTRACT - This paper describes the variation of lubricant’s temperature
effects on elastohydrodynamic lubrication. The Newton-Raphson technique was used to
solve the simultaneous system of Reynolds and elasticity equations. To show effects of
lubricant’s temperature, average temperature across the oil film was calculated using
the energy equation. Pressure distribution, film shape, and temperature distribution
were obtained for fully flooded conjunctions, and various dimensionless speed
parameters while load and material parameters were held constant. Minimum film
thickness were obtained for various matrial properties while load and velocity were
held constant. It is drawn that the thermal effects have a strong influence on a minimum
film thickness under high rolling velocity and slip ratio.

Key word- EHL,TEHL, line contact, Newton—Raphson method, average oil temperature,

minimum film thickness.
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Table 1 Lubricant properties

#1 #2
to[K] 313 313
nolPa sl 0.085 0.0411
a[Pa’l] 22.78%107° 22.76%107°
G 5007 5000
y[KT 0.04 0.0466
Z 0.62
polke/m®] 866 866
e[K™] 6.5%10™
ke [W/mK] 0.12 0.12
e 7kegK] 2000 2000
Table 2 Cylinder properties

#1 #2
R(m] 0.02 0.0111125
E[Pal 200%10° | 200+10°
v 0.3 0.3
ppolkg/m°] | 7850 7850
k. [W/mK] |52 52
celi/kgKl | 460 460
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Table 3 Thermal and isothermal minimum film
thickness ratio obtained from present result

and Wolff(1994) [Dimensionless load ,

W=2.1x10""]
Present Wolff(1994)
Ux1 01 ! HTmin HTmin/HImin HTmin HTmin/H|min
1 0.374{ 0.998 | 0.372 | 0.993
20 1.767 | 0.700 1.941 0.783

Table 4 Thermal and isothermal minimum film
thickness ratio obtained from present result
and Murch and Wilson(1975) [Dimensionless
load , W=2.0478 *10™°]

Present Murch(1975)
U*1011 HTmin HTmin/HImin HTmin HTmin/HImin
1 0.383| 0.998 0.380 0.989
20 2.352] 0.730 2.267 0.704
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