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Abstract: The microstructure distribution and mechanical properties of two novel Ti-Al-Mo-Nb low-temperature
titanium alloys, Al (high Mo equivalent) and A2 (low Mo equivalent), were investigated in both the as-welded and
annealed states. The results show that, in the as-welded state, the heat-affected zone (HAZ) of the Ti-Al-Mo-Nb alloys
exhibits equiaxed f grains, while the fusion zone (FZ) shows a single f columnar grain structure with subgrains
growing towards the center of the weld. In alloy A1, the f grains exhibit a texture of {111}//ND and <110>//WD, while
in alloy A2, the § grains have a {111}//ND preferred orientation. After annealing, the microstructure remains primarily
p phase, with only a small amount of a phase precipitated at the § grain boundaries in alloy A2. In both alloys, the f
equiaxed grains in the HAZ grow lager, while recrystallization occurs in the FZ, resulting in a more homogeneous
grain orientation distribution and the disappearance of texture characteristics. Both the strength and plasticity of the
materials are improved, with the welded joint coefficient of alloy Al reaching 0.99, achieving good weld-to-base
material property matching.
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Table 1 Electron beam welding parameters

Electron beam welding parameter Value
Accelerate voltage/kV 85
Focusing current/mA 475
Welding current/mA 30

Welding speed/mm-min™' 1000
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Fig.1 Macroscopic morphologies of welding joint: (a) front

side; (b) back side; (c) cross-section
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Fig.2 Schematic diagram of tensile specimen dimensions
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Fig.3 Schematic diagram of electron beam welding joint with its

sample coordinate system
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Fig.4 XRD patterns of as-welded joints in FZ
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Fig.5 Microstructures in different zones of as-welded joints: (a) alloy Al in FZ; (b) alloy Al in HAZ; (c) alloy Al in BM;
(d) alloy A2 in FZ; (e) alloy A2 in HAZ; (f) alloy A2 in BM
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Fig.6 IPF orientation distribution maps of f§ phase in FZ of as-welded joints: (a) alloy Al; (b) alloy A2
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Fig.7 Pole figures of § phase in FZ of as-welded joints: (a) alloy Al; (b) alloy A2
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Fig.9 Microstructures in different zones of annealed joints: (a) alloy Al in FZ; (b) alloy Al in HAZ; (c) alloy Al in BM;
(d) alloy A2 in FZ; (e) alloy A2 in HAZ; (f) alloy A2 in BM
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Fig.10 IPF orientation distribution maps of § phase in FZ of annealed joints: (a) alloy Al; (b) alloy A2
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Table 2 Mechanical properties of base and welded specimens

Room-temperature 20K
Specimen

Rw/MPa  Ryo/MPa  A/% Ruw/MPa  A/%
Base 727 511 23.5 1460  10.5

Al  As-welded 624 497 21.5 — —
Annealed 709 489 31.0 1403 11.5
Base 689 459 24.5 1424 12.0

A2  As-welded 588 298 20.5 — —

Annealed 659 503 24.0 — —
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