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Abstract: In the aerospace field, welding serves as the primary joining process for TA3 alloy components,
and the microstructure and mechanical properties of its welded joints have a significant impact on the service
safety of welded components. This study compares the tensile properties of the base metal and welded
specimens and studies the deformation morphology before and after tension using scanning electron
microscopy combined with electron backscatter diffraction. The results show that the microstructure of
TAS3 alloy is equiaxed a grains before welding, and massive, acicular and serrated a grains appear after
welding. The yield strength (378 MPa) and tensile strength (458 MPa) of welded specimens are higher
than that of base material specimens, but the elongation is lower. The reason is that after the base meterial
sample i1s welded, the welding temperature has the effect of aging treatment on the sample. There exists
aging hardening, and the grain size inside the weld area becomes smaller, which will increase the tensile
strength. Because the microhardness of the weld zone 1s obviously higher than that of the base metal zone,
the fracture of the welded joint is located in the base meterial zone. The deformation mechanism of the weld
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zone is stress-induced deformation twin (2112)[2113] and (2112)[2113], with a Schmid factor of
0.038, exhibiting high shear stress and strong coordination of grain deformation. Deformation twins (2112)

[2113] also appear in the base material region, but the Schmid factor is 0.078, indicating a relatively high

degree of stress concentration.
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Table 1 Chemical compositions of TA3 base material and

welding wire (mass fraction/ % )

Material Mo Fe C N H O Ti
TA3 base material 0.6 0.2  0.03 0.03 0.015 0.15 Bal.
TA3 welding wire 0.5  0.15 0.03 0.03 0.015 0.012 Bal.
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(a)macroscopic morphology of weld ; (b)SEM image of BM area; (¢)SEM image of WZ; (d)SEM image of HAZ
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Fig.3 Mechanical properties of pure base material samples and welded samples

(a)stress-strain curves ; (b)hardness values of WZ,HAZ,and BM
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Table 2 Tensile properties of pure base material and

welded specimens

Yield strength/ — Tensile

Sample Elongation/ %
MPa strength/MPa

Base material 314+8 444+12 35+1.5

Welded sample 378+6 458+11 22+1.8
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