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Recent years have seen a substantial developmaetwohumerical methods in the field of
modelling elastohydrodynamic lubrication (EHL) plens. For instance, film thickness prediction
has been greatly improved, especially in termgpatial resolution, dynamics, complex kinematics,
calculation time, accuracy, etc. However, thesdistuhave served to advance the understanding of
the influence of surface features (roughness, bumgges, dents, dimples, surface texture etc.)
much more than issues related to the lubricantfitsed its two major primary tribological
functions; i.e. separation of moving surfaces amtién reduction.

Accurate prediction of both film thickness and tioa is still an important challenge. It is
directly related to engineering, industrial andistyeconcerned issues like lifespan optimization of
machines and also energy saving. Moreover it isili scale problem because the macro behaviour
of machine elements is strongly linked to compleschanisms that occur at the micro or nano
scales.

Tackling an EHD problem basically requires solvangystem of three equations: Reynolds,
film thickness and load balance equations. NevirtiseReynolds established his famous equation
within the frame of several hypotheses, among ttieenNewtonian behaviour of the lubricant.
However real lubricants behave as non-Newtoniaddgland their response is not only governed by
pressure and the applied shear stress (or rata) isustrongly temperature dependent. The energy
equation should be introduced because it is nodompssible to disregard the temperature
influence since friction (i.e. shear dissipatiog)considered. The thermo physical parameters like
conductivity, density and specific heat are alstuenced by pressure and temperature and this
should be accounted in a friction simulation.

Frequent criticisms to the above statements capma the need to have available a huge
number of parameters and in the difficulty to sadviearge number of coupled non linear equations.
Tribology being essentially a multi-disciplinaryelid, bringing together tribologists, physicists,
rheologists and specialists of modelling and nucarimethods appeared as an appropriate
response. To this purpose, the multi physics EHiblem has been solved using a Finite Element
full-system approach including appropriate stahtign and penalty methods. Different
comparisons of both film thickness and friction gmesented to highlight the importance of
appropriate multi-physics modelling. These commassinvolve numerical solutions with physical
models of different complexity as well as experitaémesults obtained under various operating
conditions, including highly loaded high speed sase
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