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Effects of initial orientation on microstructure and
mechanical properties of AZ31 magnesium alloy
sheets fabricated by large strain rolling

DONG Yong, LIU Ji-zhao

(School of Mechanical Engineering, Hunan Institute of Technology, Hengyang 421002, China)

Abstract: Large strain rolling was carried out on AZ31 magnesium alloy with different orientations which was
machined from an extruded sheet along angles of 90°, 45° and 0° to the ED-TE plane, and the effects of initial
orientation on the microstructure and mechanical properties of the sheets were investigated. The result show that twin
induced dynamic recrystallization (DRX) is the main DRX mechanism during large strain rolling, which consequently
results in the grain refinement and improvement of mechanical properties. Twinning is sensitive to initial orientation
during rolling, therefore, the grain refinement and improvement of mechanical properties can be controlled by
alternating initial orientation. The basal slip is difficult to activate during large strain rolling of 0° specimen due to the
compression stress applied on the c-axis of most grains. Therefore, the role of twinning enhanced, especially
compression twinning, consequently results in much finer DRX grains and much better mechanical properties. The
average grain size of 0° specimen at rolling reduction of 80% is 5 um, and the ultimate tensile strength (UTS), yield
strength (YS) and elongation of the sheets are 311.4 MPa, 202.6 MPa and 26.9%, respectively.
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Fig. 1 Schematic diagram of sample orientations used for

large strain rolling
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Fig. 4 Microstructures of large strain rolled sheets with different initial orientations and reductions: (a) 90°, 40%; (b) 90°, 80%; (c)

45°, 40%; (d) 45°, 80%; (¢) 0°, 40%; () 0°, 80%
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Fig. 5 Room temperature tensile curves of annealed sheet and
large strain rolled sheets with different initial orientations at

reduction of 80% and
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Table 1 Room temperature mechanical properties of annealed
sheet and large strain rolled sheets with different initial

orientations at reduction of 80%

Sheet state o/MPa o/ MPa 0/%
Annealed 168.7 2354 11.8
90° 194.2 297.7 24.2
45° 188.8 2853 20.7
0° 202.6 3114 26.9

FUHKZ(0)70 %] 4 311.4 MPa. 202.6 MPa Fl1 26.9%,
45N P U by i B L e R N A 2 T 43 3l
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Fig. 6 Fracture morphologies of large strain rolled sheets with

different initial orientations at reduction of 80%: (a) 0°; (b) 45°
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