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Abstract 239716

The use of Titanium foam as an implant material has recently gained a lot of interest
due to its good biocompatibility as well as stable fixation between implant and human
bone. Its bone-like stiffness property can also resolve the stress shielding problem. In
order to make Ti-foam appropriate for implants material, redesigning of implant is required.

Finite element analysis has played an important role in designing of prosthetic
implants. An appropriate metal foam constitutive model is required in simulation by the
finite element method as mechanical behaviors of Ti-foam under loadings are different
from the solid titanium. Mechanical properties of Ti-foam strongly depend on porosity.
Hence, this research has employed Deshpande and Fleck material model (2000) to
describe the deformation behavior of Ti-foam with 62.5% porosity produced by the space
holder method. Appropriate material parameters have been selected. Its ability to describe
the deformation behavior under compressive and bending loads has been examined. The
simulation results have been compared against recently published data. Good comparisons
have been seen.

This validated material model has been employed to study stress and strain
distributions in the Ti-foam hip prosthesis subjected to complex stress states. The finite
element analyses of the hip implant under both static and quasi-static loadings have been
performed. Effects of force angles and effect of loosening on the hip implants have also
been studied. In addition, a new concept of using composite foam material has been
proposed. The successful developed finite element models can be employed in the design

and optimization the Ti-foam hip implants.





