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ABSTRACT

The main novelty of this research study is established on the consolidation of Ti-6Al-4V titanium alloy matrix nanocomposite
with incorporation of 1.5 wt% bone nanoparticles using additive manufacturing (AM) technology based on the selective laser
melting (SLM) procedure, for the means of biomedical implant and bone tissue engineering applications. A wide range of
SLM processing parameters were examined and the working window for manufacturing of such an advanced material was
optimized, by density measurements and elaborating the different cross-sections of the constructed structures using the
microscopy techniques. To this end, the leading results revealed a diminishing trend for the porosity and surface roughness
of the SLM-manufactured components by increasing the energy density, attributing the laser power increasing along with the
laser scanning speed and hatching space decreasing. Also, in comparison between the SLM additively manufactured Ti-6Al-
4V alloy and Ti-6Al-4V/1.5 wt% nanocomposite, introducing of the bone nanoparticles made the structure of material more
porous (14.4% up to 28.3%), while such a reduction in the part’s integrity resulted in the elastic modulus drop from 44.7 GPa
down to 26.9 GPa.
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