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Microstructure and mechanical property of narrow-gap TIG
welding joint of titanium alloys thick plate

HU Wei-min, LI Guo-lin, LIU Xi-lin, ZHANG Jian-xin, WANG Gang

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: By the method of narrow gap TIG welding, TA2 plate with a depth of 40 mm and without defects was jointed.
The microstructure of the joint was analyzed and the mechanical properties were tested about the whole welding line. The
results show that every layer can be eligible and the TA2 joints welded by narrow gap TIG welding are of high-quality.
Furthermore, the impact toughness of welding joints in the areas of welded foregoing increase obviously because of being
compressed, leading to plastic distortion. The reasons that the impact toughness can be increased were analyzed also.
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Table 1 Tensile properties of TA2 plate Table 3 Impact testing results of TA2 narrow-gap weld joint
Ry2/MPa R./MPa Al% Z/% Position agy/(kJ'm )
295 380 40.5 71 878.8
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Fig.1 Sampling position of tensile and impact test
2 TA2
Table 2 Tensile test results of TA2 narrow gap weld joint at
room temperature
Position Ryoo/  Ru/ Al Z/ Abruption
MPa  MPa % % position
308 390 33.8 71.5  Base material
298 390 325 70.3  Base material
305 392 31.3  69.3  Base material
2
2 Fig.2 Metallograph of joint
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Fig.4 Metallographs of welding joint in zone 2 in Fig.2
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Fig.5 Metallographs of welding joint in zone 3 in Fig.2
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Fig.6 Metallographs of TIG welding joint
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Fig.7 Vickers hardness distribution of welding joint
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Fig.9 Fractographs of welding joint in zone
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Fig.10 Fractographs of welding joint in zone
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