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Underwater Explosive Welding of Stainless Steel and Magnesium Alloy
Joon-Oh Lee, Young-Kook Kim*, Sang-Ho Cho

Abstract Magnesium is one of the light weight materials, which can improve fuel economy and reduce emissions
in automotive industry. Recently, magnesium alloys have gained considerable attention due to good mechanical
properties. In this work, we have performed an explosive welding using the magnesium alloys (AZ31) and stainless
steel (SUS 304). As a result, SUS304/AZ31 were successfully combined each other; however, a resolidified interlayer
was observed at the point of welded layer. To reduce the resolidified interlayer, we have changed the thickness
(0.5 mm and 1 mm) of stainless steel, distance (45 mm and 60 mm) between explosive and the center of materials
and initial angle (20° and 30°) of explosive. In the case of the thickness 0.5 mm and angle of 30°, the resolidfied
interlayer was not observed due to the increase of distance from the explosive. To accurately estimate the resolidified
interlayer, electron probe micro-analyzer (EPMA) method and hardness were used. For the EPMA analysis, mixed
materials were confirmed at the resolidified interlayer, and the measurement exhibited the middle value compared
with the AZ31 and SUS304.

Key words Explosive welding, Underwater shock wave, Magnesium alloy (AZ31), Stainless steel(SUS304)
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Fig. 1. (a) Schematic illustration of explosive welding (magnesium alloys and stainless steel) using underwater shock wave
and (b) photograph of explosive welding experiment set up
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(a)

Fig. 2. Optical micrograph of stainless steel/AZ31 magnesium for D=45 mm, angle=20° and thickness of (a)l mm stainless
steel and (b) 0.5 mm stainless steel
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Fig. 4. Vickers hardness across the welded interface
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Fig. 5. Optical micrograph of thickness 0.5 mm stainless
steel/AZ31 magnesium for D=45 mm, angle=30°
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Fig. 6. Optical micrograph of 0.5 mm stainless steel/AZ31
magnesium for D=60 mm, angle=30°
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Fig. 7. Weldability window of SUS304/AZ31
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