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Abstract
Hot deformation behavior of AISI 304 austenitic stainless steel was studied in friction stir welding (FSW) process at welding speed of 50 mm/min and rotational speed of 400 rpm. Microstructural observations were carried out using optical microscopy and scanning electron microscopy equipped with electron back scattered diffraction (EBSD) system. The results indicated that rough equiaxed grains of the base material (BM) were severely deformed and elongated in thermo-mechanically affected zone (TMAZ). EBSD resultsrevealed that high frequency of low angle grain boundaries (LAGBs) was formed during the occurrence of dynamic recovery (DRV) in the TMAZ. Moreover,the results showed that the concurrence of severe plastic deformation and high thermal cycles during the welding process introduced a very fine microstructure in the stir zone (SZ) of the weldment. EBSD results displayed that the frequency of the high angle grain boundaries (HAGBs) increased running from the TMAZ towards the SZ. FSW rotating tool developed simple shear texture components of A*1, A*2 in the SZ. The presence of loose HAGBs in the TMAZ along with the common shear texture components in the SZ suggested that the microstructure of the evolved material developed mainly through the occurrence of continuous dynamic recrystallization (CDRX) softening mechanism. 
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