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Structure and properties of Ti-Fe-Al alloy on
GTAW and PAW welding joint
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Abstract: The GTAW and PAW experiments were operated on Ti-Fe-Al alloy plates with thickness of 9 mm in order to
qualify welding performance for operating requirement about low-cost titanium alloy on ship trade. Good appearance of
welding joint was got by optimizing technics parameters and the microstructure and properties of welding joints were
analysed according to aptitude test results. The results show that the quality of obtained joints through both of welding
methods can reach the [ grade of RT; alloy elements and impurity contents in welding line can be controlled befittingly;
rigidity values distribute equably and tensility, bending and impacting test results are proved excellent. Especially, no

precipitated phase is found in microstructure.
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Table 1 Mechanical properties of welding jointing

Method  Dimension/mm R.,/MPa Breakpoint
PAW 9X37 614; 624 Basemetal
GTAW 9X37 596; 589 Welding line
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Fig. 1 Distribution of hardness of welding joint
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Element w/% x/%
Ti 97.5 96.93
Fe 1.48 1.26
Al 1.03 1.81
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Fig. 2 Microanalysis of X-ray of welding seam: (a) Welding
seam with PAW; (b) Welding seam with GTAW
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Table 2 N, H and O contents of welding seam

Welding Chemical composition/%

method N H 0
GTAW <0.005 0.0019 0.066
PAW <0.005 0.001 7 0.082
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Fig. 3 Microstructures of welding joint: (a) PAW, welding seam; (b) PAW, HAZ; (c) PAW, base metal; (d) GTAW, welding seam;

(e) GTAW, HAZ; (f) GTAW, base metal
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