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Abstract ; The microstructures and mechanical properties of metal inert gas (MIG) welded joints of 6A01-TS aluminum
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alloy were investigated by tensile testing machine, micro-hardness tester, optical microscope (OM), scanning electron
microscope (SEM), transmission electron microscope (TEM) and energy dispersive spectroscopy (EDS), its softening behavior
was analyzed particularly. The results show that the microstructure of weld zone is a typical equiaxial as-cast microstructure,
the columnar grains form near the fusion line. Softened regions exist in the two side of heat-affected zone (HAZ) 6 mm far
away from fusion line which are the weakest zone of the welded joint. The tensile strength of the welded joint is 159 MPa, and
the elongation after fracture is 10.2%. And the location of the fracture is the softened zone with lowest hardness. The softening
zone is over-aged under the influence of welding heat, and the Mg,Si precipitates grow, which is the main factor of hardness
reduction in this area.
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Tab.2 Main parameters of weld process

TR | R R | R AR | R | MR | AR
/A Y% /mm | /(mm-s") |/(mm-+min™)| /(L-min™)
180 20 1.2 8.2 400 14

N
e
Eﬁ;ﬁﬁt; P e
FFBEFE S BE 0.1 mm

B B RER
Fig.1 Schematic of welded joint
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Fig.2 Hardness distribution of welded joint
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Fig.3 Microstructures of welded joint of 6A01 alummum alloy

P 4 A5 4% X 4R BE AR B TR 45
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Fig.6 Chemical composition of second-phase
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Fig.7 TEM images of welded joint
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Fig.8 Tensile sample of welded joint of 6A01 aluminum alloy
after fracture
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Fig.9 Fracture morphology of tensile sample of welded joint
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Fig.10 Hardness distribution and macro morphology & microstructures of original welded joint and repairing welded specimen
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