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Fig.1 Microstructures of Mg-9Li-XCa alloy at different magnifications: (a~c) X=0; (d~f) X=0.5
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Fig.2 XRD patterns of Mg-9Li-XCa alloys
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Fig.3 Tensile engineering stress-strain curves of Mg-9Li-XCa

alloys at ambient temperature

FE 5 438 3k 24 S0 AL 02N, A g ] T AL
o5 5E, MM oR KEE & T Mg-9Li-0.5Ca & 4 (1) %
¥ . HAh, Mg-9Li-0.5Ca & & 4 5] R B o A T B-Li
FAK. a-Mg kL. a-MglB-Li F 44 A FTH Ab i) K Sk
4 R Mg,Ca UKL (14 47 76 6 2 1 B 2 (1 SR B0 A A
. Ak, Mg-9Li-0.5Ca &4+l T HA KK/ T
AN AT 4R o-Mg A 1) K& TV il S FE A8 B A P HE B 45
F, R EIM AU I s T Mg-9Li & 4 R R A AR 2%
K a-Mg SR SR

3 & i

1) AT HH Mg-9Li XU A 4 - T B 1R KB
R BUm BEALE) a-Mg A, Mg-9Li-0.5Ca & &%
BT EERAZ B A Ca-Mg+p-LiD) L HIHR, #
BN a-Mg A 2K YR I LL— 2 BUA) @
Fl. T Mg-9Li &4, dha-Mg 274 B 1% S R PR
BEWN . HAW R, a-Mg AR EL 5> 35 2%
e FR, KEGK. EHOKG Mg,Ca Bk 35 21 9K L
I A T a-Mgs B-Li ki P B 99 AE T |

2) B AL FAH L Mg-9Li-0.5Ca & 4 JE IR 98 %
PUHrsm . KR, MLLT Mg-9Li & 47 A4 3%.
3.5%-. 50%. HA KK/ LLHGEARE o-Mg HIH
SCREHE SN 540 S AR FR A B R E 3G I, LA Mg,Ca
STURL P /R 35 A i JHL 5 P 9 ) i 2 4 v 1) T R A

SE
[1] Alamo A, Banchik A D. Journal of Materials Research[J],
1980, 15: 222

References

[2] Yamamoto A, Ashida T, Kouta Y et al. Materials Transactions
[J], 2003, 44(4): 619
[3] Sanschagrin A, Tremblay R, Angers R et al. Materials Science



%1

IS : Mg-9Li-0.5Ca XU & e 3L A ST U 1 54T

* 269 -

and Engineering A[J], 1996, 220(1-2): 69
[4] Wang T, Zhang M L, Niu Z Y et al. Journal of Rare Earths[J],
2006, 24(6): 797
[5] Qu Z K, Wu L B, Wu R Z et al. Materials & Design[J], 2014,
54:792
[6] Suzuki A, Saddock N D, Jones J W et al. Acta Materialia[J],
2005, 53(9): 2823
[7] Suzuki A, Saddock N D, Jones J W et al. Scripta Materialia[J],
2004, 51(10): 1005
[8] Luo A A, Powell B R, Balogh M P. Metallurgical and Materials
Transactions A[J], 2002, 33(3): 567
[9] Chandran R, Sakai T, Kamado S et al. Journal of Japanese
Institute of light Metals[J], 1998, 48(1): 13
[10] Zeng Y, Jiang B, Huang D H et al. Journal of Magnesium and
Alloy[J], 2013, 1(4): 297
[11] Song G S, Kral M V. Materials Characterization[J], 2005,
54(4-5): 279
[12] Zeng R C, Sun L, Zheng Y F et al. Corrosion Science[J],

2014, 79: 69

[13] Jiang B, Zhang C H, Wang T et al. Materials and Design[J],
2012, 34: 863

[14] Li H B, Yao G C, Guo Z Q et al. Acta Metallurgica Sinica
(English Letters)[J], 2006, 19(5): 355

[15] Wang T, Wu R Z, Zhang M L et al. Materials Science and
Engineering A[J], 2011, 528(18): 5678

[16] Zhang Minlin(7k % #k), Elkin F M. Ultralight-Weight Mg-Li
Alloys (4 # %% & 4)[M]. Beijing: Science Press, 2010

[17] Gr&oner J, Schmid-Fetzer R, Pisch A et al. Thermochimica
Acta[J], 2002, 389(1): 85

[18] J&eger I, Fratzl P. Biophysical Journal[J], 2000, 79(4): 1737

[19] Gao H J, Ji B H, J&eger | L et al. Proceedings of the National
Academy of Sciences[J], 2003, 100(10): 5597

[20] Li X D, Chang W C, Chao Y J et al. Nano Letters[J], 2004,
4(4): 613

[21] Kamat S, Su X, Ballarini R et al. Nature[J], 2000, 405(6790):
1036

Formation of Eutectic Structure in Mg-9Li-0.5Ca Alloy and Its Mechanical Behavior

Bian Liping, Zhou Yuyue, Chen Guang, Liang Wei, Zhao Xingguo, Meng Yupu
(Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Mg-9Li-0.5Ca alloy with a eutectic structure was prepared by alloying Mg-9L.i alloys with 0.5 wt% Ca element and employing
the magnetic levitation melting and copper mould suction casting method. Microstructure observation results show that a-Mg phase in the
conventional Mg-9Li alloy are coarse plates, oriented randomly and distributed homogeneously in the g-Li matrix. While a eutectic
structure consisting of alternating lamellae of a-Mg and g-Li phases is formed in Mg-9Li-0.5Ca alloy, which exists as grains, i.e. eutectic
colonies. Within each colony, a-Mg phases are present in the form of long fibers (the length-to-diameter ratio of ~100) and such lamellaes
are oriented essentially in the specific direction. Also, large amounts of nano- or ultrafine-scale Mg,Ca particles are dispersed uniformly in
a-Mg and S-Li grains and the a-Mg/f-Li phase interface. As a consequence, Mg-9Li-0.5Ca alloy with such eutectic structure exhibits
significantly enhanced mechanical properties with the yield strength increased by 3%, the tensile strength by 3.5% and the elongation by
50% compared to Mg-9Li alloy. It is inferred that a small amount of Ca addition and a relatively fast cooling rate from the copper mould
suction casting result in the formation of fine (a-Mg+p-Li) eutectic structure which greatly improves the mechanical properties of
Mg-9Li-0.5Ca alloy.
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