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Beari ngs and Gears - N K i « High resolution cases require many gigabytes of
«Surface areas in contact are very small computational memory and vast CPU resources

«Surfaces are rotating very quickly * Global deformation makes it communication intensive.
*Resulting pressures are up to 2 or 3 GPa.  Large memory requirements mean distributed machine...
«Under such high pressures the surface * ...therefore use MPI rather than shared memory

will deform i ~ « Parallel multigrid for pressure solution

*This is called elastohydrodynamic « Parallel Multilevel Multi-Integration for deformation
lubrication (EHL)
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. . . *Computational steering can now also Record problem sizes
*Computational steering to guide be shared  through generic libraries, have been solved

simulations such as gViz

*Ease of use for e-Scientists — not just W «Different users can contribute their
computer scientists own expertise to guide a simulation EHL and the Grid
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PSEs and the Grid

*Globus allows secure job launching onto a Grid machine
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EHL Driver

Users can join whilst the simulation is running
*The users need not all use the same environment

Real Surface Roughness

*Asperities (dents, bumps) roll through contact

« Solutions are no longer smooth but have very steep
features

» Very fine meshes needed for accurate calculation of
friction

Measured rough surface profile (left) when applied to an EHL contact (right)
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