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Abstract
Simulation-based engineering refers to the application of physics-based computational models to uncover the science behind engineering systems. They can also be used as “virtual experiments” to test hypotheses and elucidate the behavior of complex systems when the phenomena are too difficult or too expensive to observe. Artificial hips and knee joints are wonderfully nonlinear and multiphysics tribosystems which cannot be modeled fully without thoughtful numerical treatments such as computational fluid dynamics (CFD), fluid-structure interaction, and particle-surface interaction models. To get the most mileage out of these advanced tribological models, researchers must design fundamental experiments which are thoughtfully coordinated with computational models. It is then that the principles behind tribosystems, such as the artificial hip, can be elucidated.  Further, with the advent of mass-customization enabling additive manufacturing, the technology to rapidly develop patient-specific artificial implants for patients is just around the corner. The only way to take full advantage of these tool is to employ highly deterministic, multiphysics models, such as this one presented. It can ‘virtually’ simulate the performance of the actual prosthesis about to be manufactured. 

