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Fig. 1 Schematic diagram of process flow
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Table 1  Samples information of cryogenic treatment
process
Sample . . . .
No. Rolling pass Rolling path Time/min
RT One - -
CT-0 Two 0°—0° 20
CT-45 Two 0°—45° 20
CT-90 Two 0°—90° 20
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Fig. 2 Schematic diagram of rolled sheet and sampling

position: (a) Rolled sample; (b) Tensile sample and size
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Fig. 3 Metallographs of AZ31 magnesium alloy under different process conditions: (a) RT; (b) CT-0; (¢) CT-45; (d) CT-90
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Fig. 8 Fracture morphologies of AZ31 magnesium alloy under different process treatment conditions: (a) Sample RT;
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Effects of cryogenic treatment on microstructure and
mechanical properties of Mg alloy under variable paths rolling

ZHANG Jia-long' 3, LU Li-wei" >3 CHE Bo*?, LI Min-hao'*, MA Min**, YANG Yan*

(1. College of Mechanical and Electrical Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China;
2. College of Materials Science and Engineering, Hunan University of Science and Technology,
Xiangtan 411201, China;
3. Hunan Provincial Overseas-wisdom Innovation Center of New Energy Vehicle in Industrial-academic-research
Cooperation, Hunan University of Science and Technology, Xiangtan 411201, China;

4. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract: In order to improve the microstructure and mechanical properties of traditional hot-rolled AZ31
magnesium alloy sheets, the effects of cryogenic treatment on microstructure and mechanical properties of AZ31
magnesium alloy sheets were studied by using the method of two-pass variable paths rolling combined with
cryogenic treatment. The results show that, after cryogenic treatment, the grain size of rolled AZ31 magnesium
alloy sheet is refined to 7.8 wm dramatically and the texture is also weakened from 16 to 9.5, meanwhile, the
second phase precipitates along the grain boundary and produces small portions of twins after cryogenic treatment.
In addition, after 20 min cryogenic treatment, the ductility of AZ31 magnesium alloy sheet is greatly intensified,
and the fracture elongation is as high as 23.2%. Compared with the traditional rolling process, the strength and
hardness of two-pass cross-path rolling combined with 20-min cryogenic treatment are significantly strengthened,
and the hardness and tensile strength increases from 68 HV and 246 MPa to 75.8 HV and 268 MPa, respectively.

Key words: magnesium alloy; two-pass variable paths rolling; cryogenic treatment; microstructure; mechanical

properties
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