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Abstract

A ceramic articulating system in total hip replacement thought to be superior to metal-on-polyethylene due to its extremely low coefficient
of friction and potential for high resistance to wear. But ceramic is brittle, which makes it mechanically and theoretically susceptible to
fracture under certain mechanical conditions. In the current study, nine different models of ceramic ball heads were mechanically evaluated
using 3D finite element(FE) analyses. It was found that the maximum stress in all ceramic models was lower than ceramic flexural strength,
and it satisfied the requirements of the FDA Gaudience for artificial hip implant. Thus, ceramic ball head models introduced in the current

study could be mechanically safe for clinical applications.
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Fig. 1. Design parameter extraction from x-ray image
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Table 1, Material properties used in finite element models [5]
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Fig. 4, Static load and boundary conditions(ISO 7206-5)
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Fig. 5. Static load and Boundary conditions for finite element analysis

Part Material Elastic modulus(MPa) Poisson's ratio
Ball Head AI203 380,000 0.245

Stem TiAl6v4 105,000 0.3
Support PMMA 210,000 0.3
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