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Establishment of interface-controlled bonding process of dissimilar materials with
natural oxide films by the combination of friction process and micro-tensile test.
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Bonding process of dissimilar materials with natural oxide films has established
by the combination of friction process and micro-tensile test. A sound joint that fractured at the base
metal was obtained through the interfacial reaction layer of intermetallic compounds (IMCs) with
nano-order thickness in aluminum alloy/steel dissimilar friction stir welding. The joining between these
materials was achieved through a continuous flow of the stirred aluminum alloy into the mixed layers and
the resultant growth of the ultrafine IMCs due to the heat induced by the friction between the tool and
the specimen. Equiaxed aluminum grains were observed at the interface of the specimen after it was
fractured, indicating that the interface deformed only slightly during the micro-tensile test. It is
found that tensile strength of the joint enables to increase by suitable age-hardening.
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