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Elucidation of the Joining Mechanism in a Novel Solid-State Joining Method
Utilizing Joule Heating

Tokita, Shun
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Similar joints of 304 stainless steels and dissimilar joints of 304
stainless steel to aluminum alloy 5052 were fabricated by Joule heating diffusion bonding. The
effects of bonding parameters on joint strength and the bonding mechanisms were investigated.

In similar joints of 304 stainless steels, flawless joints were obtained at a bonding temperature of
800° C. The joint area and the joint strength increased with increasing bonding time. Detailed
microstructural observations revealed a mechanism in which the natural oxide film is disrupted
through the decomposition and re-reaction of oxides, allowing fresh surfaces to join successfully.
For the dissimilar joints of 304 stainless steel to aluminum alloy 5052, it was found that the
thickness of the intermetallic compound layer formed at the interface significantly affects the
joint strength.
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