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Abstract: A new high-strength metastable  titanium alloy Ti-4Al-5Mo-5Cr-5V-1Nb (Ti-45551) was studied by electron
beam welding on forged, solid-solution and solid-solution aged titanium alloy plates with a thickness of 20 mm. The
microstructure and mechanical properties of electron beam welding joints under different base metal states were studied.
The results show that the fusion zone of the three kinds of welds consists of coarse 3 column crystals, and no o phase
exists in each region of the welded joint under the condition of solid solution+welding (SW), while the ghost a phase is
found in the heat affected zone due to the heat input energy decreaseing with the distance from the weld center under the
conditions of forging+welding (FW) and solid solution aging+welding (AW). The content of the "ghost « phase" increases
with the distance from the weld center. The tensile strength and plasticity of the three welded joints are similar,
approximately 760 MPa and 7.5%, respectively, which is attributed to the formation of a coarse columnar (3 crystal
structure in the fusion zone, and the concentration of strain in the zone, resulting in a decline in the strength of the welded
parts and finally fracture in the fusion zone.
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Fig.2 SEM diagram of Ti-45551 alloy: (a) forged, (b) solid-solution state, (c) solution-aged state, (d) forged, (e) solid-solution state,
(f) solution-aged state

3 Ti-45551 :(a) ,(b) ,(¢)
Fig.3 Macroscopic morphology of Ti-45551 alloy weld section: (a) FW, (b) SW, (c) AW
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Fig.4 Microstructure in the different zones of the AW welded joint: (a) FZ, (b) near-HAZ, (c) far-HAZ, (d) BM
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Fig.5 Microstructure in a different zone of the FW welded joint: (a) FZ, (b) near-HAZ, (c) far-HAZ, (d) BM
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Fig.6 Microstructure in the different zones of the SW welded joint: (a) FZ, (b) HAZ, (c) BM
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Fig.7 Microhardness of welded joints with different BM structures (the inset below showing the microstructure diagram of the
corresponding area): (a) AW, (b) FW, (¢) SW
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Fig.9 Tensile fracture morphology of weld joints of the Ti-45551 alloy: (a) AW, (b) FW, (c) SW, (d) AW, (e) FW, () SW
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Fig.10 The microstructure near the tensile fracture of the welded joint of the Ti-45551 alloy: (a) low magnification,
(b) high magnification
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