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Abstract: A new type of high strength Ti-V-Mo titanium alloy was used as raw material. Welding test
was carried out respectively by TIG automatic wire feeding and manual wire filling. The microstructure,
forming, and mechanical properties of the joint were analyzed. The results show that the weld appear-
ance shape is very smooth with no splash and edge defects. The base material has a duplex microstruc-
ture with higher content of equiaxed o phase. The grain size of the heat affected zone of Ti-V-Mo titani-
um alloy is very rough with needlelike o' phase inside the alloy. The grain size of weld area is very
bulky, made up of a large number of layer a transitional phase structure and a small amount of needle-
like o' phase structure. The tensile strength of the joint by TIG automatic and manual wire filling is 822
MPa and 612 MPa, respectively. And the impact absorbing energy of heat affected zone by TIG auto-
matic and manual wire filling is 72.2 J and 84.9 J respectively. It shows good toughness characteristics
in heat affected zone through the TIG welding process.
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Table 1 Welding parameters of two TIG methods

IA UN vf/(m*minfl) vw/(m'minf')
HBITIG 122 9.6 0.36 0.26
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Fig. 1 Schematic of joint sampling (Unit: mm)
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Fig. 2 Schematic of the tensile sample size (Unit: mm)
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Fig.3 Schematic of hardness test
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Fig. 4 Weld surface forming of two TIG welding methods
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Fig.5 Weld cross-section forming of two TIG welding
methods
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Fig. 6 Metallographic structure of base metal
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Fig. 7 The microstructure of the heat affected zone and the weld of two TIG welding methods
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Table 2 Tensile properties of automatic TIG and manual

TIG welding
G Prhism i/ MPa SE349{E/MPa
ZD-TIG-1 728
822
ZD-TIG-2 916
SG-TIG-1 599
612
SG-TIG-2 625
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Fig. 9 Fracture position of tensile specimen
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Fig. 10 Fracture morphologies of sample
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Fig. 11 Impact energy results of welds and heat-affected
zone
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