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Detection of stir zone and elucidation of bonding mechanism in friction stir
diffusion bonding of dissimilar metallic foils
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Friction stir diffusion bonding (FSDB) has been applied to lap foil joints

of A5052, A4045 or A1050 aluminum alloy on top of commercial purity (CP) titanium. FSDB of the foils
was successfully performed through stirring only the upper aluminum foil by the air spindle with an
extremely-high rotation speed of 105,000 rpm. In the spot FSDB, bonding strength varied with a
distance from the tool center. In order to investigate the stir zone and the stirring mechanism of
the upper foil, EBSD analysis was performed on the cross-section of the joint. As a result, two
characteristic regions were observed, the former has fine grains while the latter has coarse. The
distribution of these regions corresponded to the joint strength distribution.
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