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Fig.2 OM images of as-cast alloy (a), solid solution heat treated alloy (b), extruded 9E160 alloy (c), 9E220 alloy (d), and 9E230 alloy (e)
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Fig.4 EBSD results of 9E220 alloy: (a—c) IPFs, (a,—c,) PFs of {0001}, and (d) antipodal plots
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Fig.5 IPFs, grain size distribution figures and PFs of the extruded alloys: (a, d, g) 9E160 alloy, (b, e, h) 9E220 alloy, and (c, f, i) 9E230 alloy
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Fig.6 Distribution maps (a—c) and statistics (d—f) of misorientation angle differences of the extruded alloys: (a, d) 9E160 alloy, (b, e) 9E220 alloy,

and (c, ) 9E230 alloy
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Fig.7 DRX distribution (a—c) and relative percentage statistics (d—f) of the extruded alloys: (a, d) 9E160 alloy, (b, ¢) 9E220 alloy, and

(c, f) 9E230 alloy
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Fig.8 Misorientation difference distribution (a—c) and relative percentage (d—f) of the extruded alloys: (a, d) 9E160 alloy, (b, e¢) 9E220 alloy, and

(c, ) 9E230 alloy
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Fig.9 Bright-field TEM images of the extruded alloy and average particle diameter distribution figures of nano-scale precipitated phases:
(a, c—e) 9E160 alloy, (b) SAED pattern of the particulate phase, (f-i) 9E220 alloy, and (j—m) 9E230 alloy
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Table 1 Size statistics and volume fraction of nano-scale precipitated phases in the extruded alloys

Alloy Average particle diameter, D/nm Average length, /nm Average width, w/nm Volume fraction, v/%
9E160 189.84+28 226.41+41 163.38+22 ~30.32
9E220 170.08+38 207.15+47 178.39+24 ~15.23
9E230 160.01+24 189.34+11 138.19+32 ~13.42
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Effects of Extrusion Temperature on the Microstructure and Mechanical Properties of
Mg-Sn Alloy

Tong Lin'?, Jiang Jing'?, Bi Guangli'?, Zhao Libin®, Jiang Chunhong’, Chen Tijun'”, Li Yuandong'”

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou Universing of Techology, Lanzhou 730050,

China)

(2. School of Materials and Engineering, Lanzhou University of Technology, Lanzhou 730050, China)

(3. Shanxi Yinguang Huasheng Magnesium Industry Co., Ltd, Yuncheng 043800, China)
(4. Lanzhou Lanshi Testing Technology Co., Ltd, Lanzhou 730050, China)

Abstract: The effects of different extrusion temperatures (160, 220 and 230 °C) on the microstructure and mechanical properties of Mg-7Sn alloy

with heterogeneous grain structure were investigated using optical microscope, X-ray diffractometer, electron backscatter diffractometer,

transmission electron microscope, and a universal experimental tensile machine. All three extruded alloys contain fine dynamic recrystallized

grains and coarse hot-worked grains. The difference in deformability between coarse and fine grains leads to the formation of hetero-deformation

induced stress (HDI). The extruded alloys form a typical basal texture, and the texture strength of the basal texture is weakened with increasing

extrusion temperature, which is mainly attributed to the fact that the increase in extrusion temperature promotes the dynamic recrystallization and

the activation of non-basal slip. The extruded 9E160 alloy exhibits high tensile strength at room temperature (6,=341.83 MPa) due to HDI

strengthening, fine grain strengthening and high volume fraction of nanoscale Mg,Sn phase precipitation strength. The increase in extrusion

temperature facilitates dynamic recrystallization, resulting in grain refinement and further enhancement of the alloy’s plasticity. The improved

plasticity of the alloy can be attributed to both grain refinement and activation of non-basal slip systems.

Key words: extruded Mg-Sn alloys; heterostructure; extrusion temperature; microstructure; mechanical properties
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