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HEHR N 3.19%Al. 0.81%Zn. 0.33%Mn, HAN
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TEE] 2.1 mm J&, XFRAFELHI T2 R,

T2 1: 400°C, £=226s"; T.Z2: 400 C,
£=545",T23:400°C, £ =83s"; T.2 4:450 C,
£=83s"; T25: 350C, £=83s",
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Fig. 1 Initial microstructure of AZ31 magnesium alloy
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Fig. 2 Schematic diagrams of specimens extracted from
rolled alloys (Unit: mm): (a) Tensile specimens along different

direction; (b) Corresponding size
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Fig. 3 Macroscopic features of rolling magnesium alloy sheets under different rolling technologies: (a) 400 ‘C, & =2.26 s ';

(b)400 °C, £=545";(c)400°C, £=83s";(d)450°C, £=83s"(e)350°C, £=835s"
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Table 1 Length for edge cracks under different rolling
technologies
Technology No. Edge crack length/mm
1 24.82
2 14.74
3 10.74
4 9.50
5 12.28
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Fig. 4 Microstructures of (ND-RD) surface of magnesium alloy under different rolling technologies: (a) 400 C, & =54 s';
(b)400 °C, £=83s";(c)450 C, £=83s";(d)350°C, £=83s"
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Fig. 5 Microstructures of (ND-TD) surfaces of magnesium alloy under different rolling technologies: (a) 400 C, & =54 s';
(b)400 °C, £=83s";(c)450 C, £=83s";(d)350°C, £=83s"
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Table 3 Mechanical properties of magnesium alloy along RD

and TD under different rolling technologies

Technology No.  Direction of/MPa Elongation/%

RD 336 6.4

2
D 357 7.0
RD 314 10.5

3
TD 316 13.7
RD 292 7.9

4
TD 298 8.3
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Fig. 6 Tensile fracture of magnesium alloy along RD under different rolling technologies: (a), (a') 400 C,

(b), (b') 400 C, Z=83s"(c),(c)450C, £=835"
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Fig. 7 Tensile fracture of magnesium
alloy vertical to RD under different
rolling condition: (a), (a') 400 C;
£=545s"; (b), (b)) 400 C, £=83
s'(c), (¢)450°C, £=83s"
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Fig. 8 Schematic diagram for formation of laminar structure

with dimples
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Edge crack, microstructure and mechanical property of
AZ31 magnesium alloy sheets rolled by medium-high strain rate

LIU Xiao', ZHU Bi-wu', WU Yuan-zhi®, WANG Yang-yang', TANG Chang-ping', LIU Wen-hui'

(1. Key Laboratory of High Temperature Wear Resistant Materials Preparation Technology of Hunan Province,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. Research Institute of Automobile Parts Technology, Hunan Institute of Technology, Hengyang 421002, China)

Abstract: The medium-high strain rate rolling was carried out on as-casting AZ31 magnesium alloys over the
temperature ranges from 350 to 450 ‘C with average strain rates of 2.26-8.3 s . The edge cracks, microstructures and
mechanical properties were investigated. The results show that the edge crack is improved and the fracture mechanism of
magnesium rolling sheet tends to transform from ductile-brittle fracture to ductile fracture with increasing average strain
rate. The tensile fracture displays elongated holes and laminar structure with dimples. The tensile strength of magnesium
alloy is affected by fine-grain strengthening and twins strengthening. A constitutive relation considering the fine-grain
strengthening and twins strengthening was built.
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