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Abstract: This study proposed a duplex solution and aging heat treatment strategy. The volume frac-
tion of the a, phase was tailored by controlling the primary solution-treatment temperature, while local-
ized recrystallization was simultaneously suppressed. The secondary solution treatment promoted the
precipitation of coarse lamellar O phase along subgrain boundaries, thereby improving the plastic de-
formability of the alloy. Subsequent aging induced a high density of fine acicular O-phase precipitates,
which further enhanced the alloy strength. Through this heat-treatment route, a trimodal microstructure
consisting of equiaxed o, grains and dual-scale lamellar O phases was obtained. The treated alloy exhib-
ited a room-temperature elongation of 7.5% and a tensile strength of 837 MPa at 750 °C, demonstrating
a synergistic improvement in strength and ductility.
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Fig. 1 Heat treatment process for Ti,AINb alloy
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Fig. 2 Microstructure of the forged Ti,AIND alloy bar
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Fig. 3 Mechanical properties of the forged Ti,AIND alloy bar
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Fig. 4 Microstructure of the Ti,AIND alloy bar after heat treatment at 1 030 C
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Fig. 5 Microstructure of the Ti,AIND alloy bar after heat treatment at 1 040 C
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Fig. 7 Mechanical properties of the Ti,AINb alloy bar
after the first-step heat treatment
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Fig. 11 Mechanical properties of the Ti,AINb alloy bar in
the as-forged and two-step heat-treated conditions
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Fig. 12 Microstructure of the Ti,AIND alloy bar after the three-step heat treatment
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