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Abstract —Elastohydrodynamic lubrication (EHL) analysis shows that film thickness is very flat in the contact area
and pressure distribution is somehow similar to that of Hertzian contact pressure except the outlet region with pressure
spike. These typical patterns of EHL film thickness and pressure are the cases under the steady contact conditions of
applied loads and speeds. However, many engineering contacts are rather under the conditions of varying loads and
contact speeds, and therefore the predictions for endurance life and performance of machine elements with steady EHL
analysis are not suitable in many occasions. This study shows the differences in film thickness formation and pressure
distribution between steady and transient contact conditions in several contact cases.
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k=1 T cycle time for applied load and speed variation
£ time (tu/2a)

matrix containing the discrete operator U dimensionless speed (770u/E’R)

radius of Hertzian contact, /8WR/nE’ Uy sliding velocity
E reduced modulus of elasticity w applied load
h grid mesh size, film thickness w dimensionless load (W/E’R)
) dimensionless film thickness (AR/a") h viscosity
k amplitude of applied load and speed variation ho viscosity at zero pressure
L differential operator X, ¥, z coordinates
P pressure @ relaxation factor
Py Hertzian pressure (2 W/ma) p density
r dimensionless film pressure (p/py) S change due to relaxation
R curvature of contact radius
r discrete residual .M B
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Fig. 1. Fliud film formation in elastohydrodynamic
lubrication.
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Table 1. Material Parameters for line contact EHL
analysis

pressure viscosity coefficient — a=2.275x10*Pa”

viscosity at ambient pressure M0=0.0411 Pas
equivalent modulus E’=220x10" N/m*
curvature of contact material R=1.0x10"m
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Fig. 2. Variation of minimum film thickness of transient
condition under py=1.519x10° GPa and U'=1.0x10™".
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