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Fig. 1 Optical microstructures of rolled AZ31 alloy sheets

annealing at 473 K (a), 573 K (b) and 673 K (c) for 1 h
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Fig. 2 Pole figures of the AZ31 alloy sheets annealed at 473 K (a), 573 K (b) and 673 K (c) for 1 h
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Fig. 3 IPF maps (upper), misorientation distributions and (0002) pole figures (below) of AZ31 alloy sheets annealed at 473 K (a),

573 K (b) and 673 K (c)
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Fig. 4 Tensile engineering stress—strain curves of AZ31 alloy

sheets under different annealing states
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Table 1 Average grain sizes, basal textures and mechanical

properties of AZ31 alloy sheets under different annealing states

R../MPa Al%

Temperature/K ~ d/pm T10002;

473 3.6 5.237 275 23.8
573 9.5 5.499 258 243
673 229 6.859 254 20.1
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Fig. 5 Microstructures near tensile fracture of AZ31 alloy
sheets: (a) 473 K; (b) 573 K; (¢) 673 K
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Fig. 6 IPF maps (upper), {0002} pole figures (middle) and misorientation distribution (below) in vicinity of tensile fracture of alloy
sheets with different annealing states: (a), (a'), (a") 473 K; (b), (b"), (b") 573 K; (¢), (¢'), (c¢") 673 K
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Fig. 7 Morphologies of tensile fracture of AZ31 alloy sheets under different annealing states: (a), (d) 473 K; (b), (¢) 573 K; (c), (f)
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Influence of grain size and misorientation of AZ31 alloy
sheets on plastic deformation and fracture mechanisms
during tensile test at room temperature

ZHU Tao" %, HUANG Guang-jie', CAO Ling-fei', TAN Wen-jie’, ZHAO Fei*?

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400081, China;
2. School of Materials and Metallurgy, Guizhou University, Guiyang 550025, China;
3. The Key Laboratory for Mechanical behavior and Microstructure of Materials, Guiyang 550025, China)

Abstract: Different initial grain sizes and misorientation of AZ31 alloy sheets were obtained by different annealing
temperatures of 473—673 K for 1 h, respectively. The mechanisms of plastic deformation and fracture were investigated
by optical microscope, EBSD and tensile test with strain rate of 1X10s ' at room temperature. The results show that
the continuous distribution of grain boundary misorientation angle(GBMA) inclines to improve the ability of grain
coordination plastic deformation. With decreasing grain sizes, the contribution of grain boundary on plastic deformation
at room temperature increases for improving the interaction between grain boundary sliding(GBS) and dislocation
slipping(DS) as well as twinning. As for the alloy sheets annealed at 473 K and 573 K, which present the mean grain
sizes of about 3.6 um and 9.5 pm with continuous distribution of GBMA in both, the mechanism of plastic deformation
transforms from the domination of interaction of GBS and DS to that of GBS, DS and twinning. And the fracture
mechanism transforms from the micropore aggregation fracture to the mixture fracture, combining with micropore
aggregation and cleavage. While as for the sheet annealed at 673 K, characterized by the average grain size of about 22.9
um and disperse distribution of GBMA, the mechanism of plastic deformation is dominated by DS and twinning, and the
fracture mechanism changes into cleavage fracture for the poor ability of grain coordination plastic deformation.
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