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Microstructure and Corrosion Resistance Property of Welded Joint
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Abstract :In order to study the effect of different welding forms on the microstructure and corrosion resistance of welded
joints of high-strength aluminum alloy, the microstructure and corrosion resistance of high-strength aluminum alloy welded
joints welded by manual tungsten inert gas (TIG) welding, semi-automatic metal inert-gas (MIG) welding and robotic MIG
welding were studied by microstructure observation, mechanical property test, electrochemical test and weight loss test. The
results show that the grains in weld nugget zone which affects by heat input is coarse. The coarse grains make the hardness of
the material decrease. The grains in nugget zone of semi-automatic MIG are fine compared with that of the other two welding
methods. The hardness of the heat affected zone is lower than that of the base metal because the grains grows up caused by the
thermal cycling. The corrosion potential of HAZ decreases in turn according to the sequence of semi-automatic MIG, mamual
TIG and robotic MIG. The corrosion potetial of weld nugget decreases in turn according to the sequence of manual TIG,
semi-automic MIG and robotic MIG. Pitting and intergranular corrosion occur in the nugget area.
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Fig.1 Microstructure
of welded joint
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Fig.3 Polarization curves, corrosior potential and corrosion weight loss of welded joints
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Fig.4 Corrosion morphology of weld nugget and schematic of corrosion mechanism
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Fig.3 Microstructure of different production technologies at different thickness locations
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