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Table 1 Chemical compositions of Mg-4Al-xLa-yCe-0.3Mn alloys (mass fraction, %)

Alloy Sample Al La Ce Mn Mg
Alloy 1 Mg-4Al1-0.5La-3.5Ce-0.3Mn 4.01 0.44 3.41 0.28 Bal.
Alloy 2 Mg-4Al-1.5La-2.5Ce-0.3Mn 3.93 1.34 2.33 0.27 Bal.
Alloy 3 Mg-4Al-2.5La-1.5Ce-0.3Mn 3.89 2.43 1.37 0.26 Bal.
Alloy 4 Mg-4Al-3.5La-0.5Ce-0.3Mn 3.92 3.27 0.48 0.27 Bal.
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Fig. 1 XRD patterns of extruded AE44-2 magnesium alloy

with different compositions

Mribdl, 7 BERE(EDS) il 2 Fis. ME 2
AE M A EE IR N AlL RE 0E, BH/bE
Mn Ji& . 45iH EDS stk i o HrEiR Al RE; Al

Al-RE

B2 RS E A AB44-2 B 442 SEM (2 EDS [

Z IR ALRE R A/ NRL AL-RE AH, ¥ H%
J7 A3 A TG B Rty s (AL Z Hek AL REMn;,
A MR AS 5l e EL L3 A
NERTHIERS AE44-2 A& MAL R
3 fin, MWEIHRATE W, BTERSE T &8 MR
RARER BN A A58, 5 RS S 6 ik
N, RIS A S AN R [RIR G TV ED Y
BT . M 3(0)E &4 2 W a7 43 A A Lk 575 4
=R EEHE, MXTHIE AAHS AR A, g
G B 2 8, EFEEEFES AILRE A7, REL
S TEEFIE L, HEBER T KEH/N 5
Fio JE PR TR T I I 2 R ) AL REs AH AN
ALRE #H, fefeft KERFIUZA, T LUABIA T
g AR A R AR, AL-RE HH R BB 250 R AR T
%, BR#IFEAE o-Mg B4 Mm-S SRR, Arid
Al-RE HH B3 T2 Bt /s di R o 3 1 BH & 4 1
Al-RE HH7E #6885 P AS JE44 iR K
N1 WE SRR RS AN,
P AR B0 BUN BOR(EBSD)R & G EAT RAL .

Fig.2 SEM and EDS map of 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 structure of 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 AE44-2 magnesium alloy with different compositions extruded: (a) Alloy 1; (b) Alloy 2; (c) Alloy 3;
(d) Alloy 4
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Fig. 6 Distribution of dynamic recrystallization of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy
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Fig. 7 Pole diagram of extruded AE44-2 magnesium alloy with different compositions: (a) Alloy 1; (b) Alloy 2 ;(c) Alloy 3;
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Table 2 Related mechanical properties of AE44 magnesium alloy

RT 200 C
Alloy Ref.
UTS/MPa TYS/MPa EL/% UTS/MPa TYS/MPa EL/%

Alloy 1 269.5 203.3 23.0 151.1 125.7 62.6 This work
Alloy 2 282.8 219.6 22.1 168.8 140.1 439 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 morphology 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 morphology 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: In the experiment, 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 analysis 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 made the alloy grain refinement.
Both of them promote the weakening of texture and improve mechanical properties. Due to the different of La and
Ce contents, the average grain size of the four extruded AE44-2 magnesium alloys is about 3.7 um, and the texture
effect of Ce-rich weakened extruded AE44-2 magnesium alloy is stronger than that of La-rich, and the degree of
recrystallization of Ce-rich extruded AE44-2 magnesium alloy is more complete than that of La-rich. Among them,
the recrystallization of Mg-4Al-1.5La-2.5Ce-0.3Mn alloy is more complete and the texture strength is lower,
average grain size to 3.2 pum and AI-RE phase homogeneously distribution, and the comprehensive mechanical
properties are the best.

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