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Abstract

In this study, the microstructure of the joint interface in three-layer explosive welding of
austenitic stainless steel 321 - aluminum 1050 - aluminum 5083 was examined before and after
heat treatment. The welded samples were subjected to heat treatment at temperatures of 250°C
and 350°C for durations of 1000, 3000, and 10000 seconds. Microstructural analysis was
performed using optical microscopy and scanning electron microscopy. The results revealed that
under all conditions, the Joint Interface of aluminum 5083 - aluminum 1050 exhibited a flat and
defect-free structure. With increasing standoff distance, the Joint Interface of stainless steel 321 -
aluminum 1050 transitioned from a smooth to a wavy pattern, and the average layer thickness
increased from 4.95 um to 6.7 um. During heat treatment, the layer thickness in the Joint Interface
increased proportionally to the diffusion kinetics, reaching maximum values of 18.56 um and
15.02 um for samples with standoff distances of 6.75 mm and 6 mm, respectively. The activation
energies for diffusion were calculated as 46.6 kJmol and 42.4 kJmol, and the diffusion constants
were 142.2 ms-1 and 45.3 ms-1 for the same samples.

K eywor ds: Heat treatment, explosive welding, Joint Interface, standoff distance, reaction layer, diffusion.
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