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Development of high strength Ti-based alloy and characterization

of its mechanical properties by microstructure control

Toko Tokunaga
(Nagoya Institute of Technology)

Abstract :

Recently, our group proposed microstructural control of “mille-feuille materials” consisting of
alternating hard and soft layers, and reported the induction of formation of kink bands and
resultant increase in strength in Al alloys. In this study, we newly focused on Ti alloys to apply the
developed strengthening with kink-band formation. Ti- 32. 5 mass%Fe eutectic alloy and also Ti-
30. Omass%Fe hypoeutectic alloy were fabricated by arc melting method. The microstructures of
the alloys were observed by optical microscope, and scanning electron microscope, and it was found
that the lamellar microstructure aligned along the heat flow direction both in the eutectic and
hypoeutectic alloys. The mechanical properties were evaluated by compressive tests at test
temperatures of room temperature, 400, 600, and 800°C. The eutectic alloy exhibited remarkably
high yield strength of over 2 GPa at room temperature and maintained almost the same high
strength up to 400°C. However, the yield strength rapidly decreased at and above 600°C. When
the eutectic alloy has smaller colony size, kink bands were observed at 800 °C. The size of the
observed kink bands was found to be almost the same as the size of the colony size. This result is
consistent with the previous studies indicating that the colony size determines the size of kink

bands.
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Fig. 1 Microstructure of as-are (a-b) eutectic alloy and (c) hypoeutectic alloy; (a) shows the transverse section and (b-c)
shows the longitudinal section with respect to the heat flow direction.
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Fig. 3 Crystal orientation map of the
RYETH 5. eutectic alloy deformed at 800°C.
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