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Fig.1 Microstructures of as-received (a) and g solution (b) of TB17 titanium alloy
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Fig.2 Two typical morphologies of transition structure of TB17 alloy (810 ‘C, 60 min): (a) lamella-type structure and (b) needle-type

structure
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Fig.3 X-ray diffraction patterns of transition structure of TB17

alloy with lamella-type structure and needle-type structure
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Fig.4 Effect of solution temperature on the precipitation of primary a phase of TB17 alloy: (1 h, water cooling): (a) 800 C, (b) 810 C,
(c) 815 C, (d) 820 C, (e) 825 C, (f) 830 C, (g) 835 C, and (h) 840 'C
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Fig.5 Effect of solution time on the precipitation of primary « phase of TB17 alloy at the temperature of 815 ‘C (water cooling): (a) 0.5 h,
(b) 1 h,(c)2h,(d)4h,and (e) 9 h
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Fig.6 SEM image (a) and EDS analysis of primary a phase of TB17 alloy: (b) Al element, (c) Nb element, and (d) Mo element
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Fig.7 Al (a), Mo (b), Nb (c) element distribution and morphology (d) of TB17 alloy with primary « phase volume fraction of 10%
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Fig.8 Al (a), Mo (b), Nb (c) element distribution and morphology (d) of TB17 titanium alloy with primary a phase volume fraction of 2%
(830 TxL h)
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Fig.9 Morphologies of secondary o phase of TB17 alloy with the primary « phase amount of 2%: (a) near the primary a phase, (b) local

amplification in Fig.9a, (c) far from the primary « phase, (d) local amplification in Fig.9c

K10 TB17 &&H4E o MR BN 10%HF I 2R A o FIOULTE 35
Fig.10 Morphology (a) and local amplification (b) of secondary a phase of TB17 alloy with the primary o phase amount of 10%
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Abstract: Subcritical g solution treatment of TB17 titanium alloy was carried out at the solution temperature range from 800 <C to 835 <C
and the solution time range from 0.5 h to 9 h, and the distribution of Al, Mo and Nb elements in the primary a phase, element partitioning
and £ matrix was studied by electron probe microanalysis (EPMA). Effect of subcritical £ solution on precipitation of primary « phase and
secondary o phase of the alloy was investigated. The experimental results show that primary a phase presents two typical morphologies of
needle-type and lamellae-type structure, which the needle-type a phase is distributed at grain interior and lamellae-type o phase is
distributed at grain boundaries. The amount of primary a phase decreases with the increasing of solution temperature. No primary o phase
is observed at the solution temperature higher than 825 <C. The amount of primary a phase increases with the decreasing of solution
temperature. The precipitation of primary a phase will reach a steady state at the temperature of 815 <C and the solution time higher than
2 h. Al element tends to be enriched in the primary o phase, and Mo and Nb elements tend to be enriched in the g matrix. The Al
concentration in the center of the a phase is higher than that in the edge, while the Mo and Nb concentration in the center is lower than that
in the edge. Increasing the amount of primary « phase will decrease Al concentration and increase Mo and Nb concentration in the £ matrix.
When the amount of primary « phase is low, the secondary a phase near primary a phase presents the morphologies of needle-type or
lamellae-type structure, and morphology of the basketweave structure for the secondary o phase far from primary a phase. When the
amount of primary « phase is high, the secondary o« phase presents the morphologies of needle-type or lamellae-type structure.
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