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Solid-state Bonding of AZ31 and A1050 by Compressive Torsion Processing
Mami MIHARA-NARITA*

Solid-state bonding between dissimilar metals AZ31 magnesium alloy and A1050 aluminum was
investigated using a Compressive Torsion Processing (CTP) method. This technique was expected to
promote interfacial bonding through severe plastic flow while suppressing the formation of brittle Mg—Al
intermetallic compounds that commonly occur in fusion welding processes. Bonding experiments were
conducted at temperatures of 250°C and 300°C under a compressive stress of 100 MPa with 10 rotations.
At 250°C, no bonding was achieved and the specimens separated during die removal. At 300°C, the
specimens appeared to be bonded immediately after processing; however, interfacial delamination occurred
during specimen sectioning for tensile testing. Scanning electron microscopy (SEM) observations revealed
the presence of interfacial voids and incomplete bonding regions. Although plastic deformation was
promoted at 300°C, continuous metallurgical bonding across the entire interface was not achieved. The
results suggest that higher strain accumulation and more effective oxide film disruption are necessary to
establish stable bonding. These findings clarify the critical role of processing temperature and total strain
in achieving solid-state bonding between Mg and Al alloys using CTP.
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