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Microstructure and Mechanical Properties of 2A14 Aluminum Alloy
Intersection Joints by Tig Welding and Friction Stir Welding
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Abstract  The intersection joint weld on 6 mm 2A14 aluminum alloy sheets was obtained by fusion welding
(TIG) and friction stir welding (FSW ). The microstructure of the intersection joints were analyzed, and the fusion
area was on the left side of the joint with the porosity defects on the upper of the area. The FSW area was on the right
of the joint and displayed a “bowl” shape and the weld is well-formed. Microhardness test results reveal that the
microhardness in the TIG weld is obviously lower than that in FSW weld, and the microhardness distribution in the

right side of NZ presents “U” type. The tensile test is conducted in fusion welding direction and the joint fails in the

base metal with M temper, and apperance of fracture is the toughness fracture modes.
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Tab.1 Chemical composition of 2A14 aluminum alloy % (w )

Al Mg Si Cu 1
Ak 0.4-0.8 0.6-1.2 3.9-4.8 <2.25
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Fig. 1  Photograph of TIG-FSW intersection joint
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Tab.2 The welding parameter in TIG welding
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Fig.2 Cross—section macroscopic feature of the intersection joint
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Fig. 3 SEM photographs of microstructure of the intersection weld
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Fig. 4 Microhardness distribution of intersection joint
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Fig. 5 The tensile properties of the intersection joint
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Fig. 6 The fraction features of the intersection joint in fusion

welding direction
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Fig. 7 The fraction morphology of the intersection joint
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