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[ABSTRACT] Laser self-fusion welding experiments were performed on the novel Ti-3773 alloy. The welding
performance, mechanical properties, and corrosion resistance were investigated by X-ray diffraction (XRD), optical
microscopy (OM), scanning electron microscopy (SEM), hardness tester, universal tensile testing machine, and
potentiodynamic polarization measurement. The results showed that the optimum welding parameter ranges for the novel
Ti—3773 alloy are as follows: Welding powers of 2300 W, 2400 W, and 2500 W with a welding speed of 10 mm/s; welding
powers of 2600 W, 2700 W, and 2800 W with a welding speed of 14 mm/s. Under the optimum welding process conditions,
the weld center of Ti—3773 alloy consisted of a single phase of coarse 3 grains, while the heat-affected zone was composed
of fine B grains and a small amount of dispersed o phase. The average tensile strength and elongation of the welded joint
were 71.38% and 265.67% of those of the base metal, respectively, indicating that the welded joint exhibits superior
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plastic deformation capacity. The hardness of the heat-affected zone reaches the highest value, which is attributed to fine-

grain strengthening induced by refined B grains and precipitation strengthening from o phase precipitation. The corrosion

resistance of the heat-affected zone is the worst, with a corrosion current density of 3.6191 x 10”7 A/em’. After welding, the

corrosion resistance of different zones of the Ti-3773 alloy follows the order: Base metal>weld zone >heat-affected zone.

Keywords: Ti-3773 alloy; Laser self-melting welding; Welded joint; Welding performance; Mechanical properties;

Corrosion resistance
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Table 1 Chemical composition of Ti-3773 alloy (mass fraction) %
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Fig.1 Schematic diagram of Ti—3773 alloy tensile specimen (mm)
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Fig.2 Microsection of laser welded joint of Ti-3773 alloy
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Fig.3 Microsections of laser welded joints of Ti-3773 alloy under
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Table 2 Tensile properties of laser welded joints of Ti-3773 alloy
under different welding parameters

FraE
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PufifERE 527)
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JRRIE A /MPa | 694.82 435.56 427.67
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Fig.4 Optical microstructure of Ti-3773 alloy raw material
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Fig.6 SEM microstructures of Ti-3773 alloy after laser welding
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Fig.7 X-ray diffraction patterns of base metal and welded seam of
Ti-3773 alloy
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Fig.9 Stress—strain curves of base metal and welded joint of Ti-3773

alloy welded specimens after tensile testing
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Fig.12 Fracture morphologies of Ti—3773 alloy welded joints
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Fig.13 Potentiodynamic polarization curves of base metal and laser
welded joints of Ti-3773 alloy
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Table 3 Estimated corrosion parameters from potentiodynamic
polarization curves of Ti-3773 alloy
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—0.3929 | 1.97515
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P | —0.4416 1.97515
PG X | ~1.066 3.6191
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