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Study of the Physical and Mechanical Properties of Titanium-Molybdenum
Alloy and its Comparison with Pure Titanium
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Abstract :

This study demonstrates that heat treatment (sintering) at 1150°C is the most
critical factor in enhancing the mechanical and physical properties of nano-titanium
samples. This process successfully reduced porosity and increased relative density
by 30%, resulting in a significant improvement in fracture load and hardness com-
pared to the brittle green compact. Furthermore, the addition of 30 wt% Molybdenum
enhanced the alloy’s hardness and promoted beta-phase stability, thereby achieving
a structural balance between hardness and toughness. Although Molybdenum in-
creased the overall density and improved inter-particle bonding, the pure sintered
titanium exhibited superior resistance to maximum loads. These findings confirm
that the integration of thermal densification and alloying is key to optimizing the
long-term mechanical performance of advanced titanium alloys.

Keywords: Titanium Nanoparticles (Ti NPs), Sintering, Molybdenum (Mo),
Fracture Resistance, Vickers Hardness, Titanium Alloys.
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