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Strengthening mechanism of reaction layer at Fe/Al interface to design and
control the Al/Fe weld without property deterioration
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This study aimed to elucidate the strengthening mechanism of dissimilar weld
interface of Al to Fe by additions of alloying elements, such as Zn, Ni and Zn+Ni. Microstructure
observations and nanoindentation tests of the layer revealed that the addition of Zn and Zn+Ni
reduced the hardness of the interfacial layer through formation of Fe-Zn compounds. Single addition
of Ni resulted in formation of dense interfacial layer consisting of fine Fe2Al5 grains with low
fraction of Fe islands. These microstructural changes achieved by the additional elements might
contribute to the strength improvement in the Al/Fe dissimilar weld.
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