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H erein we investigated the evolution of grain morphology boundary characterization misorientation distribution and texture at the retreating
side the very center and the advancing side of the nugget zone during friction stir welding of 6082-T6 aluminum alloys. The experiment was
conducted by applying electron backscattered diffraction ( EBSD) technique and with the assistance of orientation analysis software. It can be ob-
served that intragranular dislocations stacked and reorganized and small-angle subgrains formed at the retreating side of nugget zone during the
welding process owing to hot plastic deformation. Part of these formed small-angle grain boundaries subsequently transformed into large-angle
grain boundaries by rotating thus leading to " continuous dynamic recrystallization" and refinement of the coarse grain of base metal. Meanwhile

there formed (111) 110 shear texture and many deformation substructures near (111) 110 orientation grains. Due to the superiority of
(001) 100 cubic orientation substructures with respect to dislocation density and dislocation configuration they would become the nucleus of
" discontinuous dynamic recrystallization" under the action of welding thermal cycle and grow into (001) 100 cubic oriented grains. The rotary
extrusion of the shoulder made the grains in nugget zone rotate along ND direction and in consequence (001) 110 rotated cube texture

formed at the very center of nugget zone while at the advancing side finally formed (111) 110 shear texture and cube texture (001) 100 .
Key words 6082-T6 aluminum alloy friction stir welding dynamic recrystallization electron backscattered diffraction ( EBSD)
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1 6082 ( %)
Table 1 Nominal compositions (mass fraction %) of the 6082 aluminum
alloy employed in this work
Si Mg Cu Ti Fe Cr Zn Al
0.97 0.67 0.07 0.01 0.37 0.01 0.06 Bal.
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Fig.1 Schematic diagram of welding direction and rotation direction the

rectangles in black show the locations of the EBSD maps
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Fig.2 EBSD results of base material: (a) grains structure and boundaries
type; (b) misorientation angle distribution
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Fig.3 EBSD results of NZ retreat side (Region 1) : (a) grains structure

and boundaries type; (b) misorientation angle distribution
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Fig.4 Low-angle boundaries and high-angle boundaries fraction for different
regions
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Fig.6 EBSD results of NZ advancing side (Region 3): (a) grains struc—

ture and boundaries type; (b) misorientation angle distribution
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Fig.5 EBSD results of NZ center (Region 2): (a) grains structure and

boundaries type; (b) misorientation angle distribution
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Fig.7 001 and 111 pole figures: (a) exact of (111) 110 orientation and

(001) 100 orientation; (b) exact of (111) 110  orientation and (001)
110 orientation; (c) retreat side(Region 1) ; (d) NZ center(Region 2) ;
(e) advancing side(Region 3)
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Fig.8 Grains distribution of various textures: (a) retreat side (Region 1) ;

(b) NZ center (Region 2); (c¢) advancing side (Region 3)
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