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Abstract: The microstructure and mechanical properties of as-cast Mg-3A1-1.8Ca-2Ce (x=0,0.2,0.4,0.6 and 0.8)
alloys prepared by gas shielding were investigated by metallurgical microscopy (OM) , scanning electron microscopy
(SEM) , energy dispersive analysis (EDS) , X-ray diffraction analysis (XRD) , electron probe (EPMA) , Vickers
microhardness test and tensile test. The results indicate that the microstructure of as-cast Mg-3A1-1.8Ca alloy is com-
posed of a-Mg matrix and Al,Ca, which is refined after the addition of rare earth Ce, and a new Al;,Ce; phase with
high melting point is generated at grain boundary. With the increase of Ce content, the hardness and tensile properties

of the alloy at room temperature are first increased and then decreased, and as-cast Mg-3Al-1.8Ca alloy with 0.6% Ce

addition exhibits desirable mechanical properties.
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Fig.1 Dimension of tensile specimen
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Fig.2 Optical microstructure of as-cast Mg-3A1-1.8Ca-xCe alloy with different Ce cotents

22 MHESH

& Mg-3A1-1.8Ca-xCe & 4 1) XRD B3 UL & 3.
A& 3 HEM , Mg-3A1-1.8Ca & 4 EE i a-Mg f1 Al,Ca

ML, 3t 5 181 4 1 Mg-Al-Ca = TE A 4B 45 5 —
B W+ Cela, & & T ER a-Mg M1 ALCa A Sh i
LT AL Ceg M, 7T WLAG 400 % LU & 9 (9 T8 5UF7 78

1437



Frfp il MR (05 &

2025 4EHS 45 45 9 1

FHE . 1M Mg-AlG & 5K P AR £ Ce J& 42 1k
Al-Ce #fl, A J& Mg-Ce M, X F 22 FoN AR IC K 4
Ja& [0k 0 1 JE IR 2 H T 3R 22 [0 A H, 1 22 1 ke
ER . A eIt R B FAE 2 RN E T 0K [ 4
A HHME S R E . Mg, Al Ca Fil Ce f B B 43 1) J&
1.293.1.613,1.00 f1 1.12,Ce Wy i fiPE 5 & 4 Mg Al
M Catf bt , Al Ce i HEL PR 22 (H 3 K, 0T LU E & 4 B
[ AR, AV SE A Ce e B AR T AL Ceso i TIZEE
B A A A AL R R, AL Ca BY 5 20 % 0 B A
3.0% .1.8% , Ce d5 K i 2 73 B N 0.8% , it L XRD Jf:
AN B T A ARG 00 1 R OGP A T A A E Al S I T v
&5 FE 6 43 5 b 85 45 Mg-3A1-1.8Ca-2Ce & 4 1Y

- a-Mg
+AlCa
* Al;Ce,

‘ . 0.8%
7\ RERIE ~ 0.6%

. e | a J _ 0.4%

| 741,, o | A IR . 02%
A [ SRSV S

1 1 1 1 1 1 ]

20 30 40 50 60 70 80 90

20/C°)

B3 REF Ceé ZT4#H&Mg-3A1-1.8Ca-2Ce 449 XRD B %
Fig.3 XRD pattern of as-cast Mg-3Al-1.8Ca-xCe alloy with dif-

CPS

ferent Ce contents

(b) 0.2%

(c) 0.4%

a+Al,CatMg,Al,

—=" " a+Mg.Al,
Mg . 1 1 1 1
2 4 6 8 10 12 14 Al
w(A%

B4 Mg-Al-Ca= 4@
Fig.4 Mg-Al-Ca ternary phase diagram'""

SEM 441 FIT N 0.6% Y Ce 45 4x B9 EDS 3% 4> Hr
K. mESa LA, Y Ce i N 0.4% I, 5 5
HH ST R 5 IR B A RS R S R R, e A
BERMIFHRIEZ Y68 L Ce T A5 0.8%
BF, 58 F BT AR AR B2 A28 KOF R AR AR . X Mg-3Al-
1.8Ca-0.6Ce & 4 44T EDS BE % 40 #7 , 40 5l X i A (45
A S HAAERIRA S B FRREE — A OGS O #1754
i, VLB 6. AT HEAR K a-Mg M, 2 AR A R L
AL 45 A B 31 XRD 43 M 45 5 K AH S B98I, %
B AR AL Ceyo s C 1 IR S5 4 (9 A1 241 % R
2(Mg)=68.17% .2 (Al) =20.90% .2 (Ca) =10.71% .
2(Ce)=0.22% , H P 2(AD:2(Ca)==2: 1,45 5K 319
XRD 73§ 45 S iz ik Ry ALCatf .

(d)0.6% (e)0.8%

B5 RF Ces % T4#&Mg3Al1-1.8Ca-xCe &4 4 SEM 441
Fig.5 SEM images of as-cast Mg-3Al1-1.8Ca-xCe alloy with different Ce contents
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