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Optimization system of custom made porous metal artificial bone

Takezawa, Akihiro
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Metal artificial bones have a problem of stiffness matching with the
remaining bone because their stiffness is much higher than human bones. In this research, we studied
a custom made artificial bone utilizing porous metal for reducing their stiffness. The internal
pore structure was designed by numerical structural optimization method. The obtained complicated
internal structures were fabricated by metal additive manufacturing. The experimental results shown
the stiffness could be designed within 10% error. As the secondary advantage, the strength of the
developed porous metal had about 140% higher stiffness than the conventional porous metal. Finally,
we identified the developed structure had low stiffness and high strength which are ideal for

artificial bones.
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