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Lubrication is vital to improve performance, efficiency and durability in transmissions; it serves
to minimize wear, noise, vibration and friction. The proper functioning of lubricated
transmissions relies on interactions amongst a wide range of physical phenomena (contact
dynamics, fluid-structure interaction and heat transfer) operating at different spatial and
temporal scales. Accurate information regarding key states and parameters is required in order
to improve the performance, efficiency and durability.

The purpose of this contribution is combining the lubricant [1] [2], temperature [3] and elastic
[4] domain in a coupled multi-physical transmission model, based on first-principle distributed-
parameter models. Reynolds’ equation and the energy equation for the fluid domain are
combined with the linear solid continuum equations and Fourier’s law for the structural domain.
All equations are discretised according to the finite element method.

The developed multi-physical model is then used to investigate the dynamic performance of a
geared transmission and in particular to assess the influence of the lubricant film and
temperature distributions on the transmission's key performance indicators, including
transmission errors and gear root bending stresses.
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