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Microstructure and mechanical property of joint by TIG welding-
brazing with dual weld pools for steel/aluminum dissimilar metals
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(1. School of Material Science an Engineering, University of Science and Technology Beijing, Beijing 100083, China;
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Abstract: In order to achieve overlap tungsten inert gas (TIG) welding-brazing of galvanized steel/aluminum dissimilar
metals, the galvanized steel was heated by TIG arc, which melted the aluminum through heat conduction, and then two
isolated weld pools were formed. The interfacial microstructures of the joints are observed by a scanning electron
microscope (SEM) and a energy dispersive spectrometer (EDS). The results indicate that two intermetallic compounds
form along the interface. One is FeAl;, needle or floccule-like, close to the aluminum alloy base metal. The other is
Fe,Als, tongue or strip-liked, close to the steel. The thickness of the FeAl; compound layer has little difference along the
interface, but the thickness of Fe,Als compound layer gradually decreases from the weld center to both sides. With the
increase of the welding heat input, the load ability of the joints increases first and then decreases, the highest value
reaches 177.2 N/mm, which is 84% of that of the Al alloy base metal.
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Table 2 Compositions of different areas of interface

Mole fraction/%
Element
A B C D
Fe 97.99 27.69 24.52 -
Al 2.01 72.31 75.48 97.10
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Fig.5 Effect of line energy on maximum load ability of joint
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