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Fig.1 Geometry and size of tensile specimen
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Fig.2 XRD pattern (a) and SEM image (b) of the as-cast alloy
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Table 1 EDS analysis of the points in experimental alloy

in Fig.2b
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Mg Al Zn Nd Mg Al Zn  Nd
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Fig.3 TEM image of the Al,Nd phase (a) and SAED pattern of the Al,Nd in [112] zone axis (b) and [111] zone axis (c)
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Fig.4 Twin morphology (a) and SAED pattern in [011] zone
axis (b) of the Al,Nd phase
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Fig.5 TEM images, EDS and SAED of Al11Nd; phase: (a) TEM image of Al11Nds in grain boundary, (b) TEM image of Al11Nds

in grain, (c) EDS analysis, and (d) SAED pattern of Al;;Ndsphase in [110] zone axis

R 5 [X 45k, 55 40 32 B SURT Y A 1 Py R T H W 1 2
PEAS Y X I O i #8424 1RG0 i B X S
RO remm (e maTy R, MImE K-z
RIS I, X P igESEY R ) R SURE S 4R R e 1Y)
POy s, N «Z7 FRIRGUAR SRR R, &
frkl 1RIERRE 2 I, M ERAURAR W DLE H, RAYT
JEALAE T SANI s 2 U7, BRI RGO T R
MR SO IS, N ERGMY RITR 7 IHIE, =
ROy BT AR AHKL 3 W, HIFBA A SOk 5 1)
HIT47 R T 2 25 i e 3 b PN S R AR X ask (LI 6 it
fih 2 BL I X 480, B v 20 i Sk A 10 RS R T IR
A AL BORLK o+ p LA (R XD P
WK p-Mgr Al MR, H G H S B R Jr 1 45 & Ré
T FE P R AN o, 2 SR IR S AL TR
FIEHIRAH AlNds 5 BURCIRAT AN 536 521 215 5
RS, Rl AlyNdy BA M SR I 45 1 1
KT HE B AR w2 — 5 S T &%
o-Mg 53 H 1 Mg BARS B . RIIG, FREAL T
FHR LB S T8 4 Re i AR Bl R ARG, R
ERAGF WY . KSR TR I H S AE
B2 AR X Ik, AR R A AT Ik Ae (I
6k i E X Cv D), IZIXIRIEAFAE AL A AN [F] )3 A 417
BE— DR R A 78 i E X CL D I Wi AT o (18

6m 5 6n) KL, K 6m ERRAE Al Ndg BEAS T 54
(R , 10 AR TR A 2 7 1) W 2R L 55 o (4
2 pm) A TB, XFELRZHT Al Ndg M 5T 4544
Wb BN R R AW R, BEANB Al Ndy 52
SIS & BRI ARTETT ME — BUR R, XU B
AR AlyNd; 5EAEF IS G E & T o+p A
HEARIZ5 G 50 EE o B 6n T R G0 gk B o i R AR X
Bt AR HEREAE B-Mga Al BEFE T 25, R kS EAT
AR W, WAEB O (& 60) LT IR 2R
FeWr, BB Ik O bk E X (] 6p), X%
Bl 7 Headk s XSO SR B, A 7 R R A LR R 1%
7& -Mgar Al FH A B i B 5 G B, B I R R
B-Mg17AlL, e 1E T2 28046 I Iy 1 R SR 1w 07,

M HIE5Z2 377 1n i, 31X 3t W) R grm g R ECR
B-Mgy7Al, I 34 T RS, AN IIERTR
ARG A H f-Mar Al TR BT f-MgarAlL,
55 B AR T AR I R SR, AR SR B 1) FEAR TR
Y D MAER T RAERRER G, B g
Mg Al TR S RAE AR G L &I % &
AT, AT B AE F RS B E AL T R

K7 RRAY e ierE K, mT a3t
R pARE G ERCR S, BRI AR



« 732 WS EMES TR i 46 3

a
g io

C Al
Y
h =%
B
———
A l
800 1600 2400
Number of Points

\.l 'r"
N

A
Crack in' Al3yNd; +
I\
. ©rtick in Al,Nd

Kl 6 & <ilie 5 i R A b e i 72
Fig.6 In situ tension test of the alloy at room temperature: (a) load-position curve; (b) SEM image of the position b in Fig.6a; (c) SEM
image of the position ¢ in Fig.6a; (d) the enlarged image of selected area in Fig.6¢; (e) SEM image at F=340 N; (f) the enlarged
image of selected area in Fig.6e; (g, h, i, j, k, I) SEM images of the position g, h, i, j, k, | in Fig.6a; (m) the enlarged image of
selected area C in Fig.6k; (n) the enlarged image of selected area D in Fig.6k; (0) SEM image of fractured specimen; (p) the

enlarged image of selected area in Fig.60
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Fig.7 Schematic diagram of crack propagation in the alloy
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Fig.8 SEM image (a) and EDS analysis (b) of the alloy

3 & B

1) Mg-8.07Al-0.53Zn-1.36Nd & 4= =E Z4H 41 ik
fHE a-Mg 31K, p-MgiAl, a+f FEEAH, Al;Nd;

ERRAA AN BURiAH . ALNd fE7E28 451, 2845
T 9{111}, AlyNdg 7775 M ST 458

2) R A S = R AL B R I, R
KB B-Mgi7 ALy, WA, a8 & 7 A HE I
PR GY R, SEEFRY R 5 BRI
HoAH) AliuNds 5 ALNd A8 5 JE B 4125 51 45 4 RE
JIEER, ETHLBCR 2, Al Ndg B 1 10 Y 51 45
R 3t A R Rk S R, e T A& m A
Ak St 2H 23 5 AR SR T 1 ) S AR e

SE 3k

[1] Polmear I J. Material Science and Technology[J], 1994, 10: 1

[2] Liang S M, Chen R S, Blandin J J et al. Material Science and
Engineering A[J], 2008, 480(3): 365

[3] Cui Xiaoming(#E B8EH), Bai Puncun( #M7£), Hou Xiaohu(f%
/INJE) et al. Rare Metal Materials and Engineering (% 5 4 J&
RS TFE)[3], 2014, 43(9): 2281

[4] Zhang Dingfei(ik T 3F), Chen Xia(#t %), Pan Fusheng(i% &
) et al. Journal of Functional Materials(Zhi 44 £H)[J], 2014,
45(5): 5001

[5] Zhao Yuanhua(#X ¥ 4£), Chen Yungui(Ff z 5t), Zhao Dong(iX
%) et al. Rare Metal Materials and Engineering (% 5 4 J& #4
5 THE)[J], 2010, 39(8): 1470

[6] Wang Yaxiao, Fu Junwei, Yang Yuansheng. Transactions of Non-
ferrous Metals Society of China[J], 2012, 22(6): 1322

[7] Mahmudi R, Kabirian F, Nematollahi Z. Materials and Design
[9], 2011, 32(5): 2583

[8] Liu Shengfa(x|4: %), Wang Huiyuan(F &), Kang Liugen
(FEMIAR) et al. The Chinese Journal of Nonferrous Metals ('
[ 4 {442 J& 2441 [J], 2006, 16(3): 464

[9] Song Yulai(“R /i 3K), Liu Yaohui(XI###%), Zhu Xianyong (44t
5) et al. Journal of Jilin University(7 #k K 2% 243 [J], 2006,
36(3): 289

References

[10] Tong Guodong, Liu Haifeng, Liu Yaohui. Trans Nonferrous
Met Soc China[J], 2010, 20(2): s336

[11] Cui Xiaoming(#E B&HA), Bai Puncun( A #M%), Hou Xiaohu ({3
/INJE) et al. Rare Metal Materials and Engineering (%6 4%
FHELS T[], 2016, 45(4): 1045

[12] Mitsuhiro Okayasu, Shuhei Takeuchi. Materials Science and
Engineering A[J], 2014, 600: 211



<734 - WA SRR T 5 46 45

Microstructure and Crack Evolution Behavior of
Mg-8.07Al-0.53Zn-1.36Nd Magnesium Alloy

Cui Xiaoming, Bai Pucun, Liu Fei, Hou Xiaohu, Zhang Xiaoting, Du Zhaoxin
(Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Microstructure of Mg-8.07Al-0.53Zn-1.36Nd magnesium alloy was characterized by XRD, SEM, TEM and EDS. The effect of
microstructure on the behavior of crack initiation and propagation was investigated by in situ tensile tests. Results show that the microstructure
of the Mg-8.07Al-0.53Zn-1.36Nd consists of a-Mg matrix, S-Mgi7Al1,, eutectic phase a+p, needle-like Al;;Nds and particle Al;Nd phase. The
twin structure exists in the Al,Nd phase, and the twin plane is {111}. Moreover, a continuous concave and convex interface structure of the
Al1;1Nds has been found. The crack initiation mainly occurs in the f-Mgi7Al12 phase, and the crack propagation modes include intergranular and
transgranular expansion. Crack transgranular expansion is attributed to the strong binding ability between Al:1Nds or Al,Nd phases and the
surrounding structure. In addition, the continuous concave and convex interface structure of the Al:1Nds provides a significant meshing effect on
the matrix and eutectic structure.

Key words: Mg-Al-Zn-Nd alloy; microstructure; in situ tension; crack evolution
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