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ABSTRACT Different welding processes can affect the microstructure and mechanical properties of
weld jionts for the common TC4 Ti-alloy. Laser welding produces fine equiaxed grains, and an appropri-
ate increase in the f phase can enhance toughness and ductility, but too much can reduce strength; MIG
welds consist of columnar grains, suitable for continuous welding, but the non-unniform distribution of j
phase may increase the risk of cracking; TIG welding has high quality, but the dendritic morphology of the
welds can lead to a decrease in strength and ductility; Electron beam welding combines fine equiaxed
and columnar grains with improving strength and ductility, but has high requirements for the welding envi-
ronment. The inhomogeneity of the microstructure in the weld joint can lead to localized corrosion, the
content of § phase affects the susceptibility to stress corrosion cracking, weld defects and inhomoge-
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neous regions are prone to initiate fatigue cracks, and fine and uniform microstructure can improve fa-
tigue life. Optimizing the welding process is crucial for improving the quality and performance of titanium

alloy welds.

KEYWORDS Ti-alloy, welded joint, microstructure, mechanical properties, corrosion resistance,

fatigue performance
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Fig.1 Microstructures of laser welded joint of the sample 10: (a) laser welded joint, (b) BM, (c) HAZ, (d) FZ*!
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Fig.2 Microstructures of TC4 Ti-alloy MIG welded joint: (a) welded joint, (b) base material, (c) weld zone, (d) heat affected
zone®

3 TCARE HWOG-MIG B 1R IR 4% BT S L i ZH ZVRFAER
Fig.3 Weld forming and microstructure characteristics of TC4 Ti-alloy laser-MIG composite welding: (a) base material, (b)
weld center, (c, d) coarse-grain and fine-grain structures of the heat affected zone, respectively®
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Fig.4 Microstructures of TC4 Ti alloy TIG welded joint: (a) base material, (b) weld zone, (c) typical heat-affected zone, (d)

the heat-affected zone near the base material™!
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Fig.5 Macroscopic morphology of Ti-6246 electron beam welded joint (a), SEM (b) and TEM (c) images of the fusion zone,
and SEM images of the regions near (d) and far from (e) the heat-affected zone™
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