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Abstract — The profile of the roller in the axial direction is the main design factor in order to increase endurance
life against the contact fatigue due to the stress concentration along the edge of the roller. Even under the elas-
tohydrodynamic lubrication (ehl) conditions, the stress concentration along the edge of the roller greatly worsens
the fatigue life both for the roller and contacting body. In this study, roller contacts of finite axial length are stud-
ied for the film thickness and pressure of ehl. For the real contact behaviors under the ehl conditions, multigrid

and multi-level method is applied so that much higher loading conditions can be investigated. Several axial pro-
files of roller are investigated to verify how both chl film and pressure are generated and some of them are rec-

ommended for the ehl contact condition.
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Fig. 1. (a) Roller contacts with cam in the automeotive
valvetrain system and (b) shape of contact area.
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Fig. 2. Lubricant entrainment into the contact gap
between roller and cam of finite length and its
computational region for elastohydrodynamic lubri-
cation analysis.
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Fig. 3. (a) Fully, (b) partially crowned and (c) log function in axial direction rollers.
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Fig. 4. Axial profiles of finite length roller such as
crwon, dub-off, log profiles with roller radius 22.5 mm,
crown radius 1Smm, and log profile has rounded
corner same as crown profile at the edge of roller.
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Fig, 5. Foot print pattern of the contact area accord-
ing to the roller contact{4].
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Fig. 6. Dry contact pressure distributions according to
the straight and line-log roller profiles of Fig. 4{4].
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DIMENSIONLESS COORDINATE. X ~x/R,

Fig. 7. Lubrication film formation for the roller
contact.
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Fig.8.(a) Grid matches in the multilevel and
multigrid method for the pressure computation in
the elastohydrodynamic lubrication (b) level transi-
tions to the up and down of V cycle.
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Fig. 9. Roller profiles for the analysis of EHL com-
putation in this work such as crown, dub-off, line-
log and generated profile.
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Fig. 10. EHL pressure for the with crown radius
=3.375 m, axial length 28.5 mm, applied load 8620 N,
viscosity at ambient pressure 0.0411 Pas, sliding
velocity U=1.90 m/s, a=4.4210°, E’=19.610", v=0.33.
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Fig. 11. EHL film thickness for the with crown
radius=3.375 m, axial length 28.5 mm, applied load
8620 IV, viscosity at ambient pressure 0.0411 Pas,
sliding velocity U=1.90m/s, a=4.4210%, E’=19.610",
v=0.33.
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Fig. 12. EHL  pressure for the

with  dub-off
radius=3.375m, axial length 28.5mm, applied load
8620N, viscosity at ambient pressure 0.0411Pas,
sliding velocity U=1.90m/s, a=4.4210°, E’=19.610" ,
v=0.33.

Journal of the KSTLE

NG - Aes - AN

-3 -2 -1 0 1

Fig. 13. EHL film thickness for the with dub-off
radius=3.375m, axial length 28.5mm, applied load
8620V, viscosity at ambient pressure 0.0411Pas,
sliding velocity U=1.90mls, a=4.4210°, E’=19.610" ,
v=0.33.
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Fig. 14. EHL pressure for the with line-log profile,
axial length 28.5mm, applied load 26205, viscosity at
ambient pressure 0.0411Pas, sliding velocity
U=2.60m/s, a=4.4210°, E’=19.610" , v=0.33.
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Fig, 15. EHL film thickness for the with line-log
profile, axial length 28.5mm, applied load 2620N,
viscosity at ambient pressure 0.0411Pas, sliding
velocity U=2.60m/s, a=4.4210", E=19.610" , v=0.33.
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Fig. 16. EHL pressure for the with new generated
profile, axial length 28.5mm, applied load 3620N,
viscosity at ambient pressure 0.0411Pas, sliding
velocity U=3.60m/s, a=4.4210°, E=19.610" , v=0.33.

Fig. 17. EHL film thickness for the with new
generated profile, axial length 28.5mm, applied load
3620N, viscosity at ambient pressure 0.0411Pas,
sliding velocity U=3.60m/s, a=4.4210°, E=19.610" ,
v=0.33.
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b: half of the contact length [m]

E’: equivalent of elastic modulus [N/m’]
h: film thickness, grid length [m}
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{: half of the contact width [m]
p: fluid film pressure [N/m’]
p»: Hertzian contact pressure [N/m(]
R: radius of crown or dub-off profiles [m]
R;: contact radius of body 4 [m]
Re: contact radius of body B [m]
s: ehl computation domain size factor
in ¥ direction
W' applied load [N]
xf: ehl computation domain size
in minus x" direction
xr: ehl computation domain size
in plus x" direction
h: voscisity of lubricant [Ns/m’, Pas]
hy: voscisity of lubricant at ambient pressure
[Ns/m’, Pas]
r: density of lubricant [kg/m’]
ro: density of lubricant at ambient pressure
[kg/m’]

*: dimensionless variables
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