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Abstract

To grasp the fundamental properties needed for proper control of wide range of mechanical
properties in high strength B rich a+f type titanium alloy “Super-TIX®523AFM” (Ti-5Al-2Fe-3Mo),
effects of heat treatment conditions on mechanical properties at room temperature were investigated.
Mechanical properties such as 0.2% proof stress: 400~1350 MPa, tensile strength: 1050~1700 MPa
and Young's modulus: 78~120 GPa could widely change depending on solution treatment and aging
conditions. In particular, the specimens solution treated at 900 and 930°C followed by water
quenching exhibited distinctive two-step work hardening on the stress-strain curves, accompanied
with quite low 0.2% proof stress: 400~600 MPa, high tensile strength: 1250~1400 MPa and low
Young's modulus: about 78 GPa which was almost the same as that of £ type titanium alloys. Those
characteristic behaviors were considered to be attributed to the extremely low phase stability and
the high volume fraction: more than 70% of the transformed £ phase.
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Stress-elongation curves of as solution treated Ti-5Al-2Fe-3Mo
Solution treatment (ST) was conducted at 850, 900 and 930°C followed by (a) air cooled (AC) and (b) water quenched (WQ).
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Relationship between solution treatment temperature and mechanical properties in Ti-5Al-2Fe-3Mo
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X-ray diffraction analyses for as solution treated specimen
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TEM microstructures for the specimens solution treated at
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(a) as solution treated, (b) tensile deformed at 3% strain, (c)
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(a) as solution treated, (b) tensile deformed at 3% strain, (c)
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