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Abstract: The effects of heat treatment on the microstructure, tensile properties, and their uniformity of Ti,AINb alloy

plates were investigated. The results indicate that the size of the O phase increases with increasing aging temperature,

while its content remains essentially unchanged. After solution treatment at 960 °C and aging at 850 °C, the [001]//TD

texture of the O phase in the plate completely disappears, resulting in relatively uniform tensile properties in different

directions. The O phases with two distinct sizes provide the alloy with a favorable combination of strength and ductility,

achieving a room-temperature elongation after fracture of no less than 10%. Furthermore, the alloy retains a yield

strength exceeding 450 MPa under tensile conditions at 750 °C. Increasing the solution and aging temperatures leads

to coarsening of the O phase, weakening the interfacial strengthening effect and consequently reducing the strength

of the plate.
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Table 1 Heat treatment schedules of Ti,AIND alloy plate

No. Solution treatment Aging treatment
1* 940 °C/2 h/AC 800 °C/24 h/AC
2* 960 °C/2 h/AC 850 °C/24 h/AC
3* 980 °C/2 h/AC 760 °C/24 h/AC
4" 980 °C/2 h/AC 780 °C/24 h/AC
s* 980 °C/2 h/AC 800 °C/24 h/AC
6" 980 °C/2 h/AC 850 °C/24 h/AC
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Fig.1 Schematic diagram of tensile specimen dimensions
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Fig.2 SEM micrographs of hot-rolled Ti,AIND alloy plate
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Fig.3 SEM micrographs of Ti,AIND alloy plate after solution and aging treatment at different temperatures: (a, b) 940 °C+800 °C;
(c, d) 960 °C+850 °C; (e) 980 °C+760 °C; (f) 980 °C+780 °C; (g) 980 °C+800 °C; (h) 980 °C+850 °C
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Fig.4 Phase contents of Ti,AIND alloy plate after solution and

aging treatment at different temperatures
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Fig.5 Relative difference ratio in yield strength between transverse
and longitudinal directions of Ti;AINb alloy plate after

solution and aging treatment at different temperatures
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Fig.6  Pole figures of a, phase in Ti>AIND alloy plate after solution at 940 °C and aging at 800 °C
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Fig.7 Inverse pole figures of O phase in TiAINb alloy plate after solution at 940 °C and aging at 800 °C
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Fig.8 Crystal orientation maps of O phase in Ti,AINb alloy plate after solution at 940 °C and aging at 800 °C: (a) O phase with all

orientations; (b) O phase with [001]//TD orientation
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Table 2 Average Schmid factors of a, phase prism <a> slip
system in Ti,AINb alloy plate after solution at 960 °C
and aging at 850 °C

Loading direction Average Schmid factor
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Fig.11 Inverse pole figures of O phase in Ti,AINb alloy plate after solution at 960 °C and aging at 850 °C
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Table 3 Average Schmid factor of O phase prism <a> slip system in

Ti,AIND alloy plate after solution at 960 °C and aging at 850 °C

Slip system  Loading direction =~ Average Schmid factor
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