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Abstract

Elastohydrodynamic lubrication (EHL) is not really a new domain since Osborne Reynolds (18421912)
first laid the foundations for it and published his famous equation in 1886, more than a century ago.
Nevertheless, EHL in general and prediction of EHD contacts in particular are still facing unresolved
guestions, some of which concern film thickness. Knowledge of this parameter is of crucial
importance, for example to develop efficient and long-lasting lubricated mechanisms.

The first solution of the EHL pressure profile was proposed by Petrusevich (1951) and, some years
later, Dowson and Higginson published the first elastohydrodynamic (EHD) film thickness equation
based on 1-D dimensionless parameters (1966). Then, Dowson and Hamrock published a series of
papers in 1976 which provide analytical models to predict the minimum and central film thicknesses
in EHD contacts, circular or elliptical, this time based on 2-D dimensionless parameters. These
formulas have since been used extensively, including to validate experimental approaches or more
advanced models. Following the development of numerical techniques and computing possibilities,
a large collection of EHD analytical expressions have been published in the last 40 years.

However, the accuracy and validity of all these formulae have rarely been investigated. The purpose
of this presentation is to provide a realistic perspective on the use of all these EHD film thickness
models.

First, it is necessary to recall the basic notions and equations of lubrication, with a focus on the
important physical quantities and on the use of dimensionless parameters in EHL.

Then, it will be shown by example that film thickness predictions can be confirmed by experiments
or not, based on a wide choice of operating conditions and lubricants, leading us to explore a wide
range of dimensionless parameters.

Finally, an evaluation of the most widespread analytical formulae to define whether they can be
used as qualitative or quantitative predictions will be proposed. The methodology is based on
comparisons with a numerical model for two configurations, circular and elliptical, considering both
central and minimum film thicknesses.
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