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Table 1 Chemical compositions of Mg-4Al-xLa-yCe-0.3Mn alloys

Mass fraction/%

Alloy No. Sample
Al La Ce Mn Mg
1 Mg-4Al1-0.5La-3.5Ce-0.3Mn 4.01 0.44 3.41 0.28 Bal.
2 Mg-4Al-1.5La-2.5Ce-0.3Mn 3.93 1.34 233 0.27 Bal.
3 Mg-4Al-2.5La-1.5Ce-0.3Mn 3.89 2.43 1.37 0.26 Bal.
4 Mg-4Al-3.5La-0.5Ce-0.3Mn 3.92 3.27 0.48 0.27 Bal.
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Fig. 2 SEM images and EDS spectra of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1;

(b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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Fig. 3 Metallographic structures of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1; (b) Alloy 2;

(c) Alloy 3; (d) Alloy 4
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Fig. 4 EBSD diagram of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3;
(d) Alloy 4
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Fig. 5 Different orientation angles distributions of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy
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Fig. 6 Dynamic recrystallization distributions of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1;

(b) Alloy 2; (c) Alloy 3; (d) Alloy
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Fig. 7 Pole diagrams of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1; (b) Alloy 2 ;(c) Alloy 3;

(d) Alloy 4
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Fig. 8 Mechanical properties of extruded AE44-2

magnesium alloy with different compositions: (a) At room

temperature(RT); (b) At 200 C
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Table 2 Related mechanical properties of AE44 magnesium alloy

Room temperature 200 C
Alloy Reference
ab/MPa Uo_z/MPa 7’[/% ab/MPa O'o_z/MPa 7]/%
Alloy 1 269.5 203.3 23.0 151.1 125.7 62.6 This work
Alloy 2 282.8 219.6 22.1 168.8 140.1 43.9 This work
Alloy 3 283.7 216.9 21.9 151.8 128.6 50.5 This work
Alloy 4 276.1 209.1 20.1 148.7 127.1 50.5 This work
AE44 265.2 180.1 9.5 129 101 24.97 [27]

ALa44 311 242 15

[5]
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Fig. 9 Tensile fracture morphologies of extruded AE44-2 magnesium alloy with different compositions at room temperature:
(a) Alloy 1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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Fig. 10 Tensile fracture morphologies of extruded AE44-2 magnesium alloy with different compositions at 200°C: (a) Alloy
1; (b) Alloy 2; (c) Alloy 3; (d) Alloy 4
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Effect of La and Ce contents on microstructure, texture and
mechanical properties of extruded AE44-2magnesium alloy

LE Tai-he"*, CHEN Meng-ru"? WANG Jin-hui"?, JIN Pei-peng"?

(1. Qinghai Provincial Engineering Research Center of High-Performance Light Metal Alloys and Forming,
Qinghai University, Xining 810016, China;
2. Qinghai Province Key Laboratory of New Light Alloys, Qinghai University, Xining 810016, China)

Abstract: The different compositions of extruded AE44-2 alloy were prepared by gravity casting and hot extrusion
forming. The effects of La and Ce contents on the microstructure, recrystallization, texture and mechanical
properties of extruded AE44-2 magnesium alloy were investigated. The results show that the Al-RE phase of the
AE44-2 magnesium alloy is fragmented to provide a large amount of heterogeneous nucleation point and promote
dynamic recrystallization during the extrusion process, which makes the alloy grain refinement. Both of them
promote the weakening of texture and improve the mechanical properties. Due to the different contents of La and
Ce, the average grain size of the four kinds of extruded AE44-2 magnesium alloys is about 3.7 um, and the texture
effect of Ce-rich extruded AE44-2 magnesium alloy is stronger than that of La-rich one, and the degree of
recrystallization of Ce-rich extruded AE44-2 magnesium alloy is more complete than that of La-rich one. Among
them, the recrystallization of Mg-4Al-1.5La-2.5Ce-0.3Mn alloy is more complete and the texture strength is low,
the average grain size is fined to 3.2 um and the AI-RE phase distributes homogeneously, and the comprehensive
mechanical properties are the best.

Key words: AE44-2 magnesium alloy; hot extrusion; recrystallization; texture; mechanical properties
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