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Study of Laser Welding and TIG Filler Welding Process of Titanium Alloy Sheet with

Diffusion Bonding Forming
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Abstract Aiming at the welding technology of TC4 titanium alloy formed by diffusion bonding with a thickness of (2. 0+
1.5) mm, the laser welding and TIG filler wire welding process research were carried out. The joints of the two welding meth-
ods were subjected to post-weld heat treatment at 650 'C to relieve stress. The microstructure of the joints of each method is
analyzed, and the mechanical properties of the joints are tested. Results show that the two welding methods can obtain well-
formed joints with appropriate processes. Compared with argon arc welding, the crystal grains of laser welding joints are smal-
ler, and o phase is more. Laser welding shear strength and tensile properties parallel to the weld are higher than argon arc
welding, but the bending strength and tensile properties perpendicular to the weld are lower than argon arc welding.
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Table 1 Chemical composition of TC4 titanium alloy

Element Al AV O Fe C T
Mass fraction/ % 5.5~6. 8 3.5~14.5 <.0. 2 <0.3 <0.1 88.1~91.0
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Fig. 1 Microstructure of base metal
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Fig. 2 Schematic of welding system. (a)l.aser welding; (b)TIG welding

x£2 TICGEESYH

Table 2

TIG welding parameters

‘Welding current/ Welding speed/ Filling speed/

Torch shielding gas

Front shielding gas Back shielding gas

A (mm * min ') (mm * min ') flow/(LL » min ') flow/(LL *» min ') flow/(LL *» min ')
2950 200 600 10 8 6
x3I BAAEESH
Table 3 Laser welding parameters

Welding speed/

[Laser power/

\%Y (mm * min ') mm

Defocusing amount

Front shielding gas flow/ Back shielding gas flow/

(L. * min ') (L. * min ')

3 000 2 000 — 2
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Microstructure of laser welding

Fig. 4
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Fig.5 Microstructure of TIG welding
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Fig. 6 Results of tensile performance. (a) Tensile test results; (b) tensile test elongation
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