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High-Strength dissimilar material joining using combined friction process and
heat treatment and the elucidation of the mechanism of strength development
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The purpose of this study was to elucidate the mechanism of high-strength

dissimilar-material interface formation and its strength development using a combination of friction

process and heat treatment, and to develop a model for the mechanism. By optimizing the process,
joining of the same material and A7NO1 alloy/SUS304 dissimilar material was achieved with base metal

fracture. Numerical analysis of the mechanics revealed that the ultra-high-strength aluminum alloy
alloy/SUS304 joints exhibit interface rupture due to local stresses above the nominal stress on the
joint at the periphery of the interface. Therefore, it is necessary to take into account the yield
stress between the materials and the difference in stress distribution at the interface caused by
¥ork hardening in order to construct a model of dissimilar material joints that exhibit base metal

racture.
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Fig. 1 Macrostructure of the interface of the Fig.2 IPF map of the interface of the friction
friction welded joints. (a) As—welded and (b) T6 heat welded joints. (a) As-welded and (b) T6 heat
treatment. treatment.
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Fig.3 Tensile strength of the friction welded Fig.4 Macrostructure of the fractured interface

ultra-high strength aluminum alloy of the friction welded joints after tensile test.

(a) As-welded and (b) T6 heat treatment
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Fig.5.1 Tensile test results of A7NO1/SUS304 joints. Fig.5.2 A7N01/SUS304 joint after fracture.
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Fig. 7 Simulation results of ultra high strength Al alloy (ST) /SUS304.
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Fig. 8 Cross—sectional images of the interface of ultra high strength Al alloy (ST) /SUS304 joint joined
in condition of 50 MPa and 1500 rpm.
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Fig.9 Scanning transmission electron microscope images of the samples.
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