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This study has developed a CFD (Computational Fluid Dynamics% technology
that enables to accurately predict lubricant distribution and friction loss by calculating
macroscopic flow of grease lubricant and elastohydrodynamic lubrication inside mechanical elements
at the same time. In the proposed approach, MPS (Moving Particle Simulation) method, which is a kind

of mesh-free methods and can easily model complex geometries and fluid as well as solid in a
uniform manner, was employed together with a viscoplastic non-Newtonian fluid model of grease,
higher order schemes, and multi-resolution method. The proposed approach was validated against
several test cases and compared with experimental and theoretical results, which showed reasonable
results under high pressure and extremely thin film thickness in a stable manner. By combining the
models and numerical methods proposed in this study, it will be possible to contribute on design of
long life and low friction mechanical elements.
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