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Influence of cold forging and recrystallization annealing on
microstructure of extruded AZ31 magnesium alloys
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Abstract: 0 ° and 90° samples of extruded AZ31 magnesium alloys were obtained from cutting along the extrusion
direction and perpendicular to the extrusion direction, respectively, and 12% cold forging deformation was carried out on
them, then recrystallization annealing tests were performed at 320°C for different durations. The microstructure evolution
of AZ31 magnesium alloys was investigated by metalloscopy and electron backscatter diffractometry. The results show
that in 0° sample there are a large amount of tinny broken grains, {1011}—{1012}, {1013} and {1013 }-{1012}, the
average frequency of low angle grain boundary is 0.031, and the hardness increases from 57HV to 71.3HV. Besides,
original mischcrystal structure can be refined obviously by subsequent recrystallization annealing. As for 90° sample,
onlya few of {1011}—{1012 } double twins come out, the average frequency of low angle grain boundary is 0.017, and
the hardness increases from 57HV to 69.3HV. By comparison with that of 0° sample, the starting and ending times of
static recrystallization for 90° sample are delayed during the recrystallization annealing process.
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Fig. 1 Microstructures and pole figures of original extruded AZ31 Mg alloys: (a) Optical microstructure; (b) Schematic illustration

of as-cut samples for cold forging; (c) Pole figures (ED showing extrusion direction; FD showing forging direction)
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Fig. 2 EBSD maps and pole figures of 12% cold forged AZ31 magnesium alloys: (a) EBSD microstructure of 0° sample; (b) EBSD

microstructure of 90° sample; (c) Pole figures of 0° sample; (d) Pole figures of 90° sample
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Fig. 3 Misorientation angle distribution of 12% cold forged samples: (a) 0° sample; (b) 90° sample
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Fig. 4 Optical micrographs of cold forged
0° samples annealed at 320 “C for different
durations: (a) 30 s; (b) 55 s; (c) 80 s;
(d) 110s;(e) 150 s
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Fig. 5 Optical micrographs of cold forged 90° samples annealed at 320 ‘C for different durations: (a) 30 s; (b) 55 s; (c) 80 s;

(d) 1105s; (e) 150 s; (f) 200 s
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