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Microstructures and characteristics of friction stir welded 304 stainless steel
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ABSTRACT  The microstructural evolution in a 304 stainless steel weld during FSW was examined. The
SZ and TMAZ showed typical dynamically recrystallized and recovered microstructures, respectively. The
microstructural observation revealed that sigma phase was formed at the advancing side of the stir zone.
A possibility was suggested that the rapid formation of the sigma phase is related to the transformation
of austenite to delta-ferrite in the stir zone, from introduction of high strain and dynamic recrystallization
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Fig. 1 Cross section perpendicular to the welding
direction in a friction stir welded 304 stainless steel.

Fig. 3 (a) Low magnification overview of the stir zone at
the advancing side. The detailed microstructure of regions
“A” and “B” are shown in (b) and (c), respectively.

TEM image EDS analysis
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A Fe
material, the stir zone and the thermomechanicaily
affected zone.
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‘B,” and selected area diffraction pattems. The zone
axis is accordant with [113]Jo in Fig. 4(d).
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Fig. 6 Hardness distributions in friction stir welded 304
stainless steel.
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