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Microstructure evolution and mechanical properties of
AZ31 magnesium alloy fabricated by high strain rate triaxial-forging

WU Yuan-zhi, YAN Hong-ge, CHEN Ji-hua, ZHU Su-qin, BO Hong-wei, WANG Lin-wei

(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: High strain rate triaxial-forging (HSRTF) of AZ31 magnesium alloy was conducted by the pneumatic power

hammer at 350 ‘C with a pass strain of 0.22, and the microstructure and mechanical properties of wrought alloy with the

different accumulated strains was studied. The results show that the microstructure evolution is divided into two stages

according to the different mechanisms: twin DRX (Dynamic recrystallization) induced grain refinement with the

accumulated strain ) Ae lower than 1.32 and thermal activated grain growth with the accumulated strain ) Ae higher than

1.32. HSRTF is an efficient technique for the preparation of the fine-grained AZ31 alloys with perfect mechanical

properties ascribe to the auxo-action of twins on DRX during high strain rate deformation. And a homogeneous structure

with the average grain size of 7.4um can be obtained with the accumulated strain ) Ae of 1.32, which has the ultimate
tensile strength (UTS), yield strength (YS) and elongation of 313 MPa, 209 MPa and 28.6%, respectively.

Key words: AZ31 magnesium alloy; high strain rate triaxial-forging; microstructure; twin dynamic recrystallization;

mechanical property
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Fig. 1 Schematic diagram of triaxial forging process and tensile direction for AZ31 alloy
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Fig. 2 Microstructures of HSRTFed AZ31 alloy at different accumulated strains: (a) 0.22; (b) 0.88; (¢) ; (d) 1.32; (e) 1.76; (f) 2.64
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Fig. 3 DRX of AZ31 alloy during HSRTF at different accumulated strains: (a) 0.22; (b) 0.44; (¢) 0.66; (d) 1.1
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Fig. 4 Tensile curves of HSRTFed AZ31 alloy at room

temperature and different accumulated strains
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