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Abstract

A titanium matrix composite reinforced with different carbon nano materials i.e. carbon nanotubes, acetylene black and carbon black was fabricated by spark plasma
sintering (SPS) and hot extrusion. Carbon nano materials were added for the in-situ formation of TiC fine dispersoids during the SPS process. Fine Ti powders were coated
with carbon materials by a wet process using a zwitterionic solution containing 0.5wt.% of carbon materials. The coated Ti powders were consolidated by hot extrusion. The
mechanical properties of the composites were remarkably improved by adding a small amount of carbon nano materials. The increases in the yield stress of the extruded fine
Ti was 50.7%, 41.2% and 64.2%, while the tensile strength increases 24.8%, 22.5% and 35.7% for the carbon nanotubes, acetylene black and carbon black reinforcement,
respectively, compared to those of extruded pure Ti with no reinforcement.
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Conclusion ~ Timaix

A wet process, the zwitterionic surfactant solution containing CNTs, acetylene black and carbon black particles, was used to coat the Ti powders. The
coated Ti powders revealed a good distribution of non-agglomerated carbon reinforcing phases on the surfaces. Consequently, the in situ formed TiC
particles were highly distributed throughout the Ti matrix, resulting in the.increased mechanical properties. Furthermore, the effect of grain size, oxygen
and nitrogen contents did not significantly improve the mechanical properties of the extruded Ti composites materials.
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