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Fabrication of functionally-graded beta titanium alloy as biomaterial by means
of additive manufacturing
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A material with functionally-graded structure was created by 3D additive

manufacturing. A hybrid structure was fabricated using maraging steel or Ti-6Al-4V alloy, which is a

molten material, as a base material. Each powder was deposited on the base metal by selective laser

melting (SLM). The dissimilar metal hybrid structure was also fabricated using Ti-6Al-4V powder
deposited on beta-type titanium alloy, Gum-metal. The boundary between the molten material and the
deposited part forms irregularities because the molten powder resolidifies on the substrate. But in
the case of dissimilar metal hybrid structure, the substrate, Gum-metal, has a lower melting point
than the Ti-6Al1-4V alloy. Therefore, it was confirmed that the unevenness of the interface became
severe. It was also clarified that the strength of the hybrid structure is mainly dominated by the
strength of the deposited part.
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