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Effect of Welding Current on Weld Formation and Microstructure
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Welding Institute ( China-Ukaine E.O. Paton Institute of Welding), Guangzhou 510651, China)

Abstract ; The narrow gap TIG single layer filler wire welding experiments of 30 mm thick TC4 titanium alloy plate were
carried out. The influence of welding current on the weld formation was studied, and the microstructure and microhardness of
the welded joints were analyzed. The test results show that with the increase of welding current, the weld depth and weld
width increase, and the concave degree of the weld surface increases, while the increase amplitude of weld width is small. The
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grains of weld zone seriously coarsen, and the grains are mainly coarse columnar crystal, the weld microstructure is acicular
martensite a' structure. The coarsening degree of grain in heat affected zone near the weld zone is bigger than that of the grain
near the base metal. The microhardness distribution of the welded joints is similar. The hardness of weld zone is slightly
higher than that of the base metal, and no obvious softening zone exists. The peak hardness is in the heat affected zone. With

the increase of welding current, the peak hardness of heat affected zone decreases.
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Fig.2 Positive appearances of welding seams under different welding currents
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Fig.3 Sectional appearances of welding seams under different welding currents
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Fig.5 Microstructure of base metal
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Fig.6 Microstructure of weld zone under different welding currents
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Fig.7 Microstructure of heat affected zone of welded joint under different welding currents
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Fig.8 Microhardness distribution of welded joints

under different welding currents
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