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Fabrication of Porous Titanium Parts by Direct Laser Melting of Ti-TiH,
Mixing Powder
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Abstract

Direct Laser Melting (DLM) of Ti- ¢ TiH, (mixing ratio x = 2, 5, 10 wt.%) blended powder is characterized by producing
porous titanium parts. When a high energy laser is irradiated on a Ti-TiH, blended powder, hydrogen gas (H,) is produced
by the accompanying decomposition of the TiH, powder, and acts as a pore-forming and activator. The hydrogen gas trapped
in a rapidly solidified molten pool, which generates porosity in the deposited layer. In this study, the effects of a TiH, mixing
ratio and the associated processing parameters on the development of a porous titanium were investigated. It was determined
that as the content of TiH, increases, the resulting porosity density also increases, due to the increase of H, produced by TiH,.
Also, porosity increases as the scan speed increases. As fast solidified melting pools do not provide enough time for H, to
escape, the faster the scan speed, the more the resulting H, is captured by the process. The results of this study show that the
mixing ratio () and laser machining parameters can be adjusted to actively generate and control the porosity of the DLM

parts.
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