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Abstract: The corrosion behaviors of the extruded Mg-0.54Ca and Mg-1.33Li-0.6Caalloys in simulated body fluids (SBFs)  xI|pli v
were investigated using weight loss, hydrogen evolution and pH value measurement as well as dynamic electrochemical bVt

technique. The microstructure and corrosion morphology of these alloys were discerned by means of OM and SEM, and b X
their corrosion products were analyzed by XRD. The results show that the microstructure is composed of a-Mg matrix and
secondary phases: Mg,Caand Cal i, for the Mg-1.33Li-0.6Caalloy, while a-Mg and Mg,Cafor the Mg-0.54Ca alloy. At
theinitial immersion stage, the corrosion rate of the Mg-1.33Li-0.6Caalloy is dlightly faster than that of the Mg-0.54Ca

alloy, whereas at the subsequent period the Mg-1.33Li-0.6Ca alloy has a corrosion resistance higher thanthe Mg-0.54Ca . A ticle by Zeng,R.C
alloy. Lithium let to the formation of a dense corrosion product layer, which consists LiH, Mg(OH),, MgCO,, CaCO,,

CaMgCO; and CaMgPO,, for the Mg-1.33Li-0.6Caalloy, however, it consists of MgCO,, CaCO, and CaMgPO,, for Mg-
0.54Ca. Pitting and filiform corrosions are the main corrosion types of these alloysin SBFs.

P 2R

F Article by Guo,X.L
F Article by Liu,C.L
F Article by Dao,w

F Article by Liu,Y.Y

Keywords: magnesium-lithium-calcium alloy biomaterial corrosion simulated body fluid polarization b Article by Li,B.W

W5 H #A 2011-05-23 &[5 H #7 2011-07-12 M 2% ik % 47 B #7 2011-12-16
DOI: 10.3724/SP.J.1037.2011.00325
®EE&ETH:

IR B ARRLA LRI H ZR2011IEMMO04, ZR4 “ZR a7 i TRE L IZe 3 00 H A DR TR 22 K22 A 6
B LSRRI H B8 )



WRAEHE: GRE
EE T BB, 5, 1964474, 4%, 161
18 W 4E 2 E-mail: ron_zeng@yahoo.cn

275 3R -
[1] Zeng R C, Dietzel W, Witte F, Hort N. Adv Eng Mater, 2008; 10B: 3
[2] Staiger M P, Pietak A M, Huadmai J, Dias G. Biomaterials, 2006; 27: 1728 vt

[3] Song G L. Corros Sci, 2007; 49: 1696 ___ ret

[4] Witte F, Kaese V, Haferkamp H, Switzer E, Meyer-Lindenberg A, Wirth C J, Windhagen H. Biomaterials, 2005; 26:
3557 et

[5] Hong Y S, Yang K, Zhang G D, Huang JJ, Hao Y Q, Ai H J. ActaMetall Sin, 2008; 44: 1035 || ¥

(6] BLhd, Ah, o), B, A Ay, AL, 484, 2008; 44: 1035) i T

[7] ZengR C, Kong L H, Chen J, Cuo H Z, Liu C L. Chin JNonferrous Met, 2011; 21: 35

[8] Zzhang J, Zong Y, FUuPH, Yuan G Y, Ding W J. J Clin Rehabil Tissue Eng Res, 2009; 13: 574

[9] ZhangC Y, Gao JC, Zeng R C, Liu C L, Wu X, Wu D. J Chin Ceram Soc, 2010; 38: 885

[10] Zhang C Y, Zeng R C, LiuC L, Gao JC. Surf Coat Technol, 2010; 204: 3636 crosel

[11] Zhang C Y, Zeng R C, Chen J, Yang H, Tian Z Q. Rare Met Mater Eng, 2009; 38: 1363
[12] Li Z,Gu X, Lou S, Zheng Y. Biomaterials, 2008; 29: 1329 crosel

[13] Zberg B, Uggowitzer P J, Loeffler JF. Nature Mater, 2009; 8: 887 ref
[14] MaE, Xu J. Nature Mater, 2009; 8: 855 ref
[15] Li J, Song Y, Zhang S, Zhao C, Zhang F, Zhang X, Cao L, Fan Q, Tang T. Biomaterials, 2010; 31: 5782 eros el

[16] Zheng Y F, Liu B, Gu X N. Mater Rev, 2009; 7: 187
[17] LiuCL,Wang Y J, Zeng R C, Zhang X M, Huang W J, Chu P K. Corros Sci, 2010; 52: 3341 eros el

[18] Bobby K M, Singh R R K. Biomaterials, 2008; 29: 2306 __ret

[19] Zhang C Y, Zeng R C, LiuC 1, Chen R S, Gao J C. Trans Nonferrous Met Soc China, 2010; 20(suppl): s655
[20] Witte F, Fischer J, Nellesen J, Vogt C, Vogt J, Donath T, Beckmann F. Acta Biomater, 2010; 6: 1792 ret

[21] Leeflang M A, Zhou J, Duszczyk J. In: Kainer K U ed., Proceeding of 8th Int Conf Magnesium Alloys and Their
Applications, Weinheim: Wiley, 2009: 1182

[22] Zhang M L, Elkin F M. Magnesium-Lithium Superlight Alloys. Beijing: Science Press, 2010: 304

[23] 5K HK, Elkin F M. BERILE AR & 4. AEaT: BE2 R, 2010: 304)

[24] MatuchaK H, trandated by Ding D Y. Structure and Properties of Nonferrous Alloys. Beijing: Science Press, 1999:
120

[25] Sivashanmugam A, Kumar T P, Renganathan N G, Gopukumar S. J Appl Electrochem, 2004; 34: 1135 ref
[26] LinM C, Tsai C Y, Uan JY. Corros Sci, 2009; 51: 2463 ret
[27] Huang X M, Zhang C H, Zhang M L. J Aeronaut Mater, 2008; 28: 71

[28] Zeng R C,Kong L H, Xu S, Zhang C Y, Wang M. J Chongging Univ Technol, 2010; 24: 34
[29] Shi Z M, Liu M, Atrens A. Corros Sci, 2010; 52: 579 crosel

[30] Grobner J, Schmid-Fetzer R, Pisch A, Colinet C, Pavlyuk V V, Dmytriv G S, Kevorkov D G, Bodak O I.
Thermochim Acta, 2002; 389: 85 cros®

[ LiZJ GuX N, LouSQ, Zheng Y F. Biomaterials, 2008; 29: 1329 _ _ ret

[32] Zeng R C, Chen J. Trans Nonferrous Met Soc China, 2007; 17(suppl): s193
[33] Song Y W, Shan D Y, Chen R S, Han E H. Corros Sci, 2009; 51: 1087 ref

[34] Urquidi-Macdonald M, Macdonald D D, Pensado O, Flores JR. Electrochim Acta, 2001; 47: 833 ref



[35] Song Y W, ShanD Y, Chen R S, Zhang F, Han E H. Mater Sci Eng, 2009; C29: 1039

AT RS E

1. FLEE7E KA e FF R

O P AR B X 7O L MR B Sk H2SIY g S i S i [ ], 4 274, 2015,(8): 0-0

2. RS, BURESR, SR, AR, RSN, Ao L360NAEH ,SICO A5 Hh B i (K P[] < 2741, 2012,24(2):
163-166

3. GENGER, MR, TR 23, XBH, PR, TR R A A AL B0 48 G 4 AR AT O 1) 22 e ). ) AR,
2012,24(2): 95-100

4. JEMEHE, X% 057 . AR AR X 60N T AR W I il AT S e[ ). 4 A4, 2012,24(2): 107-112

5. WREL, TR, XI/NG SRR NSRS 55 WL ) % S ST ik R ST [). 43 A%, 2012,24(2): 127-131
6. {E/Ld: FNPETC, PMEUR, F 80, 8 DUGR. A IR S LI o AR s A it A A PR R IR S R[] 428 224, 2012,24
(2): 149-152

7. WGER, FTECET IR, M5, & M SRR B A B8 AN R 2 R g i 7T [ ). 43 e 2%, 2012,24(2): 132-138

8. IMETT, M vk, A E S AR B AT R IR S ORI B ol 2 119 JE e R 3R A 8 ORI A AT [ ). ) 24,
2012,24(2): 144-148

9. Vhh, R WIASAT TR ES G 0 B i 7T [ ). 43 2541, 2012,24(2): 153-157

10. ZWESt, ﬁﬁfﬁ, LI, 1) 35 9 0 K S CIOR 5 Ak 70758 4 4 A6 NaCIva Vi HH IR AL 22 B AT M ). 48 24,
2012,24(2): 139-143

Copyright by 4@ 2#)



