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Fig.1 DSC curve of specimen after large strain deformation
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Table 1 5 type samples of AZ31 magnesium alloy

Sample No. Sample state
1# Solid-solutized
24 Large strain deformation
3# Large strain deformation+393 K, 1 h
4# Large strain deformation+433 K, 1 h
5# Large strain deformation+473 K, 1 h
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Fig.2 Microstructure of 1# sample
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Fig.3 OM microstructure of AZ31 magnesium alloys: (a) 2#, (b) 3#, (c) 4#, and (d) 5# sample
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Fig.4 SEM images of AZ31 magnesium alloy: (a) 2#, (b) 3#, (c) 4#, and (d) 5# sample
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Fig.5 Hardness of AZ31 magnesium alloy
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Fig.6  Tensile properties of AZ31 magnesium alloy
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Fig.7 SEM images of fracture surface after tensile deformation : (a) 1#, (b) 2#, (c) 4#, and (d) 5# sample
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Fig.8 Integral breadth analysis to calculate average crystallite
size and lattice strain from XRD data: (a) 1#, (b) 2#, and
(c) 3# sample
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Table 2 Some micro structural and mechanical features

calculated from XRD data

. Lattice Dislocation  Dislocation
Average gain . . . .
Sample No. | distortion,  density, distribution to
size, d/nm 2,172 14 -2
>"/% p/107" m™~ strength, o,/MPa

1# 66.981 0.030 0.512 115.799
2# 62.371 0.1 1.843 219.713
3# 63.66 0.07 1.32 89.27
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Microstructure and Properties of AZ31 Processed by Solid-Solution-Large
Strain Deformation and Post Heat Treatment

Cheng Xiaonong, Ru Jinming, Mo Jiping, Xu Xiaojing
(Jiangsu University, Zhenjiang 212013, China)

Abstract: AZ31 magnesium alloy is used as a research object to explore whether the solid-solution, large strain deformation and post heat
treatment can be used to prepare a high strength magnesium alloy. It is found that a yield strength of about 330 MPa can be got by the
solid-solution and large strain deformation, and a yield strength of about 370 MPa can be got by the post appropriate aging due to aging
strengthening. The plasticity can be enhanced by post recrystallization, keeping the strength of solid-solution state at the same time. Many
twins and dislocations are found in the large strain deformation sample with a mean grain size of 1~3 pum. It can be concluded that the
solid-solution, large strain deformation and post heat treatment technology is an a effective method to enhance the strength and ductility
for aluminum alloys and magnesium alloys.

Key words: magnesium alloy; strain; mechanical properties; aging strengthening
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