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ALE finite element simulation of oil storage lubrication mechanism on bionic nonsmooth - _%aijc
micro-pitsin piston surface - (LER
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Abstract An arbitrary Lagrange Euler(ALE) finite element method was introduced to build a
mathematical model to trace the sloshing of the lubricating oil in the micro pits on the
piston surface to help understanding the oil storage mechanism of the bionic honsmooth
surface. The free surface profile and the pressure cloud diagram of the lubricating oil
sloshing were simulated by the nonlinear finite element solver LS DYNA, demonstrating
intuitively the whole dynamic process of the lubricating oil sloshing in the nonsmooth
micro pit. The lubricating capability of the hemisphere, taper, and cuniform oil storage
micro pits were simulated compuratively and the result showed that the lubricating
capagqility of the cuniform micro pit is the best, being in agreement with the experiment.
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