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Fig.1 XRD patterns of as-extruded alloys
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Fig.2 Optical microstructures of as-extruded alloys: (a) alloy A, (b) alloy B, and (c) alloy C
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Fig.3 SEM images of as-extruded alloys: (a) alloy A, (b) alloy B, and (c) alloy C



- 1112 -

Wit @M RE TR

46 4

W 4 Fios, XT3 &4 B FHURTTIEM (1
M), EDS ZREMW (K 4a) DR Ca fAfE TiXit
MF, 3H Mg 5 Al EFHZR 155, ik T
Mg/ Aly, AL 22T 17:12, HOREITTIE NS Ca i)
Mg/ Al A 4/ NFBURLDTSEAR (2 £1) , fH EDS 45
REH (H4b) , AlS Sm R T LN 6.67, X%
1T ALSm AL 2 it & b 2:1. 35 T XRD KI5 b 4s 3
HOR AN GH /N UKL 43 518 Mgz Al AT ALSm AH .

2.2 hifdiEgE

Kl 5 REFESEGESEEIEFM T MR
FE. JEARGEFEAIMK R, Sm & EXT A4 W IR B
SRAE IR R R AR K S s e B A B B, B BE
# Sm RESHIEM, &&MWREIh . ER
o5 FE RN R S B 0 5 BRI 24 Sm i E 2 BN 1.5%
B, &4 BRI T AR fvEae, B IR oo B
JiE R i B RN K K 4 il A 316 MPa. 148 MPa fll
21.3%, Sm K129 HE| 45%H, &4 C ik
R LT RS

Sm [N 5] A RE AR 4k AT U R T BAR L
J5THI «

(1) B _Hstk. HTE&E& ABRNT LENE,
G4 FERAR S AR E TEIRE) MgirAl,, FHE R

400 + a
Mg Element /% at/%
[%2)
o L Mg K 54.94 58.54
©o 300 Al K 39.32 37.75
= CakK 5.74 371
2 Totals 100
o 200+
2
=
Al
100+
w\_
0
0 2 4 6 8 10
200 b
Mg
Sm
n 150+ Element ol% at/%
=3 oK 1651 34.74
= Al K 45.49 56.75
=
=100} Al Sm K 38.00 8.50
2 Totals 100
2
£
50
Sm
o T PN
0 2 4 6 8 10

Energy/keV

K4 1B 3b it Eaa B hbric 1A 2 2 B ALK EDS K
Fig.4 EDS spectra of Point 1 (a) and Point 2 (b) of alloy B in
Fig.3b

300 e T—— 12

/ 120
250} 118

200} -a-uts

1
[N

[
1 1
[any

150

Tensile Strength/MPa
1
1
&
—
N B O
Elongation/%

|

1 1 1
o

100 -

50

Sm Content, o/%

K5 FrEaammRpTRIaREE, JEIRGEEEA K
Fig.5 Ultimate tensile strength (UTS), yield strength (YS) and

elongation of as-extruded alloys
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Fig.6 SEM morphologies of the fractured tensile sample of as-extruded alloys: (a) alloy A, (b) alloy B, and (c) alloy C
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Effect of Sm Addition on Microstructure and Mechanical Properties of Extruded
Mg-6Al-1.0Ca-0.5Mn Alloys

Fang Daging’, Liang Chao®, Zhang Kewei', Wu Huajie*, Bi Guangli?, Chai Yuesheng®
(1. Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals,

Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effect of Sm addition (0.5, 1.5, 4.5, wt%) on microstructure and mechanical properties of extruded Mg-6Al-1.0Ca-0.5Mn
alloys was investigated. Results show that with increasing the Sm content, the Al,Sm phase precipitates in the matrix and the volume
fraction of the phase increases but that of Mgi7Ali, phase decreases. The grains of alloys are refined due to the sufficient dynamic
recrystallization during the extrusion process. The alloy containing 1.5 wt% Sm exhibits the best mechanical properties, whose UTS, yield
strength and elongation are 316 MPa, 148 MPa and 21.3%, respectively. The improved mechanical properties are mainly attributed to grain
refinement, the precipitation strengthening of Al,Sm particles and less Mgi7Al:, phase in the matrix.
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