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Microstructure and Mechanical Properties of Oxide Dispersion
Strengthened alloy Based on Commercially Pure Titanium
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Abstract This study is conducted as a preliminary research to verify the feasibility of Ti-based Oxide dispersion
strengthened (ODS) alloy. Pure-Ti powder is mixed with Y,O; powder and subsequently, mechanically alloyed at -150°C.
The Ti-based ODS powder is hot-isostatically pressed and subsequently hot-rolled for recrystallization. The microstructure
consists of elongated grains and Y excess fine particles. The oxide particle size is larger than that of the typical Fe-
based ODS steel. Tensile test shows that the tensile ductility is approximately 25%, while the strength is significantly
higher than that of pure Ti. The high-temperature hardness of the Ti-ODS alloy is also significantly higher than that of
pure Ti at all temperatures, while being lower than that of Ti-6Al-4V. The dimple structure is well developed, and no

evidence of cleavage fracture surface is observed in the fracture surface of the tensile specimen.
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Fig. 1. (a) Photo of as-received pure-Ti powder, (b) fabrication process of Ti-ODS alloy.
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Fig. 2. SEM images of Ti-ODS alloy after hot rolling and
subsequent annealing; (a) low magnification and (b) high
magnification.
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Fig. 3. EDS analysis result on the three different oxide particles displayed in SEM image.
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Fig. 4. (a) Strain-stress curves of CP-Ti, Ti-6Al-4V, and Ti-ODS alloys. (b) High temperature hardness curves of CP-Ti, Ti-6Al-

4V, and Ti-ODS alloy, respectively.
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