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Table 1 Chemical composition of experimental alloys

Element content, w/%

Alloy Al Zn Ce
AZ91 8.64 0.66 0.00
AZ91-0.3%Ce 8.63 0.67 0.29
AZ91-0.6%Ce 8.62 0.69 0.62
AZ91-1.2%Ce 8.63 0.64 1.19

HEWMB: FEXRARRIHEES (51661025); NZH W HIAGX HREIEIES (2013ZD10)

1?%%’51\ ‘473: ZZI%! ;Cr
gdsujuan@163.com

1983 4FE4, fH4E, WEWN TIA RSB0, WSl IREERF 010051, HLiE: 0471-6575722, E-mail:



* 3410 -

Wi MRS TR

47 %

S, H Optima2X00/5000  H S & 45 B R Kk 56
A (ICP) W€ AR TR Cen Al Zn M) & & IFTHE
H A T R AR (=D, H ICP. EMAX fgi
PO 7 B A 2N A ST A 2 e e, DL iT & 4
JCE M3 4. H D/Max 2500/PC B X B2 Ai7 SOt 73 B85
H IS DIREATHIAH 537 o K H Material {1 () CASTEP
BEHO A RAE DA SIS AT U, DR RA S AT
(R EE R AR A, I T dlks o BB A S A

2 LIGLER

21 EEEMALRMTEST

1 FE 2 2350 4 S5 4: 1) SEM U FI XRD
B . LGOS FAR BT 45 SR B, AZ91 BE G 4 &
BEEH a-Mg [ AR FIAS i FEANTE L AR 10 B e 35 i 7 )
B-Mg7 Al JIT4LE. ARG 1 Ce 5, &4 HIUHTY
W, A5 A R A R AT oA o AR XTI 2 RS
48 5 1) XRD brsE 45, i XML G Y2 AlCe.
BEE &4 Ce 4R, Al Ce (b MBI RN L,

I LATE dy SRR 3G 0k 3=, TES5AR e UBORLIR R AR
TR UL IR 4R A 2, RS AR L S 19K
FI, a-Mg AP SRR RSB #AZ N, 4 Fid
imbr RS2 18.24 16,64 14.4. 12.2 pm, S-Mg;Al;,
MECE R Ce &I HE M AWk, ANIELLFR &
ILRTAS

HR 5 A 4 B0 FH 2L ) 75 00 R0 % 5 B2 e AR T
ST, 1E a-Mg TEE LY S AP N %2 Al Zn
M Ce JLE M FE B AAAAE

2 h 3ADTCEAE a-Mg 1 I T R S A,
B2 3 APATIRFEMFIME, Cev Al Zn [l EP
FrUEZESY 5 0.029%, 0.046%, 0.035%. MK 2 A
IEH, Ce 7E a-Mg THMEFIR, (AR REIRD,
MIEA ST ER SN, FERSHNE R Al
1F a-Mg H ELAT 88 v (1 [l ik, AR IR T ILAE & 4
(134 2 i, T FLR A 5 4 Ce 2 it B I BT FRAR
Zn 7F o-Mg T AR DN, AL ET 1%, JF
HEAL Ce HitMARMTL K,

1 SEI & MR
Fig.1 Microstructures of experimental alloys: (a) AZ91, (b) AZ91-0.3%Ce, (c) AZ91-0.6%Ce, and (d) AZ91-1.2%Ce
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Fig.2 XRD patterns of the samples with different Ce contents
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Table 2 Solid solution of major alloying elements

Element content, w/%

Alloy Al Zn Ce
AZ91D 3.7386 0.0478
AZ91D-03%Ce  3.6539 0.0402 0.0037
AZ91D-0.6%Ce  3.5784 0.0424 0.0048
AZ91D-12%Ce  3.4826 0.0438 0.0075
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Fig.3 EDS analysis of metallic compounds: (a) AlsCe and
(b) Mg17A112
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Table 3 Contents of elements in compounds extracted from

AZ91-1.2%Ce sample (w/%)

Al Mg Ce Zn

43.7886 46.0517 9.7914 3.7617
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Fig.5 XRD pattern of compounds extracted from samples
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Table 4 Mass fraction of Mgy7Aly2, Al4Ce and ratio of them

Mass fraction of

Sample compound, ®/% Ry R,
Mg Al AlLCe
AZ91D 100 0 100 100
AZ91D-0.3%Ce 95.2 4.8 19.56 19.83
AZ91D-0.6%Ce 88.9 10.1 9.09 8.15
AZ91D-1.2%Ce 81.9 18.1 5.06 4.48
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Table 5 Measured and standard diffraction angles of

Mg7Al;; phase

26/(°) Lattice
Sample constant/
411> (332> (721D nm

AZ91D 35.90 39.86 64.68 10.5933
AZ91D-0.3%Ce 35.89 39.86 64.68 10.5692
AZ91D-0.6%Ce 35.89 39.88 64.63 10.5894
AZ91D-1.2%Ce 35.86 39.90 64.62 10.5746
Standard 36.05 40.01 64.83 10.5438
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Table 6 Calculation result of formation enthalpy

Unit cell Enthalpy of formation/eV
Mg3sAlrs -1.7358

MgssAlx3Zn -1.7428(24¢g)

MgssAluZn - -1.6928(24g)  -1.4668(2a) -1.6068(8c)
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Table 7 Calculation result of average bond length

Unit cell Average bond length/nm

Al-Al Mg-Mg Mg-Al
MgssAls 0.27406 0.30907 0.29634
Mgs4Al;Zn 0.27420 0.31882 0.29538
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Alloying Element Distribution and Compound Structure of AZ91 Magnesium Alloy
with Ce

Su Juan, Guo Feng, Cai Huisheng, Liu Liang, Chen Baodong
(Inner Mongolia University of Technology, Hohhot 010015, China)

Abstract: AZ91 magnesium alloy samples with different Ce contents were prepared by die-casting, and the distribution of alloying
elements and the causes of microstructure change were discussed based on microstructure observation, solid solution measurement of
alloying elements and mass fraction calculation of compounds. The results show that Ce in the alloys mainly forms AlsCe with a little
solid solution in a-Mg. With the increase in Ce content, the Al,Ce becomes more and larger when the amount of solid solution of Ce
increases. Ce can refine grains of a-Mg, because the Ce enriched in front of solid/liquid interface during solidification causes composition
under-cooling and hinders element diffusion. Al in the alloys mainly exists in the forms of solid solution in a-Mg and eutectic f-Mg;7Al;»
besides in Al4Ce; with the increase in Ce content its own solid solution slightly decreases but the f-Mg;;Al > significantly decreases in
amount because part of Al has formed AlsCe. The solid solution of Zn in a-Mg is much less than its content in the alloys, and it is mainly
distributed in f-Mg;;Al > and replaces Al in them, resulting in lattice distortion of f-Mg;7Al 2.

Key words: rare earth Ce; AZ91 magnesium alloy; element distribution; microstructure
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