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Film Thickness Estimation Under Point Contact Lubrication Including Physical EHL Regime

—Estimation formula and shear heating correction—
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Fig.1 Point contact lubrication regimes with physical

EHL regime
Table 1 Test conditions
Glass Sapphire
Normal Load w [N] 5,10, 25 10, 25, 45
Rolling speed u [m/s] 0.01~4.0
Lubricant 40

temperature [°C]

Table 2 Lubricant parameters

Kinematic viscosity (40°C) [mm?/s] 95.4

Kinematic viscosity (100°C) [mm?2/s] 10.82
Viscosity (40°C) ng [mPa-s] 84.27
Density p [g/cm?] 0.8867
Viscosity pressure coefficient o [GPa™!] 22.32
Table 3 Test sample parameters
<Ball> <Disc>
Hard metals  Glass Sapphire
Radius [mm)] 9.525 -
Young’s
modulus £ 600 78 400
[GPa]
Poisson's ratio v 0.293 0.2 0.3
Surface
Roughness R, 13.42 4.624 4.570
[nm]
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Fig. 2 Comparison of estimated oil film thickness and
measured values (Glass, 25N)
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Fig. 3 Thermal correction of estimated values using the
Gupta formula and W-S formula(H-D, Glass, 25N)
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