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Table 1 Chemical composition of tested alloys (/%)

Alloy No. Zn In Er Al
1# 5 0.03 0 Balance
2# 5 0.03 1 Balance
3# 5 0.03 4 Balance
4 5 0.03 7 Balance

B 1 &4 SEM H @A
Fig.1 Dendrites of aluminum alloy: (a) Al-5Zn-0.03In, (b) Al-5Zn-0.03In-1Er, (c) Al-5Zn-0.031In-4Er, and (d) Al-5Zbn-0.03In-7Er
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Fig.3 SEM images of inter-dendrite phase of alloys: (a) Al-5Zn-0.03In-1Er, (b) Al-5Zn-0.03In-4Er,

and (c) Al-5Zbn-0.03In-7Er
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Fig.6 Polarization curves of aluminum alloys
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Table 2 Electrochemical properties of tested alloys
Corrosion current density ~ Corrosion potential,

Alloy No.

lcorr/pA -cm Ecorl/mV
1# 24.2 -1020
21 6.73 -987
34 4.22 -968
4t 3.74 —966

8 G PR AL O S
Fig.8 Electrochemical corrosion morphologies of aluminum alloy sacrificial anode: (a) Al-5Zn-0.03In, (b) Al-5Zn-0.03In-1Er,
(c) Al-5Zn-0.03In-4Er and (d) Al-5Zn-0.03In-7Er



%7 W

Z= W& Er Xt AlLZn-In &4 H AU AL 22 RE RS2

© 1853 -

KIS Er K14 4, Al-5Zn-0.03In-1Er & & A7 1E &
PG, 5 ARETEIAN: Al-5Zn-0.03In-4Er sl
Ui AN, AR TR Al-5Zn-0.03In-7Er K24 £
MR R Z . TR, S A B, 2
T B R T RRAE o 2 A Ak Y 2 H R ok R I 2 R AN
JE ok AT P 43 AT 2 SR AT N WS N Er JE A & rT RE SR B
TEe bl gni, HEm=mE s, ARX
BV, BT A A ki g2,

FHAR & e R0 20 B — 8 35 1, DLE B8 XT
RS B S HEAT IR (RIS ol AN R R
i b i R Aok PR PRAS T P AR RO s S5 — 7, X
TEMm LT RNERES, WmbdERmE, Hrii
eGP A AN, LR A 5T T e B R R B
Bivg LG, PHARFI KRR, 454 & &g
A EIS R AT, 4 M 4eH, Al-5Zn-0.03In-1Er
g2 —E R, FriffaEEE s, RIS
TRERFAE s 4 Fh-& & R TH #8AF L JG ok 7= 420 JR3 3 W B 19
WG, 24 Al-5Zn-0.03In-1Er & 4 i 6 i I
AN, UM, FERIER— F, TE RS &
ik + .

4 £ i

1) Er g% 5% 401k Al-5Zn-0.031In & 4 (B
b8 Er & BRI, A ROR ST, K s AT A 1 3
B, FE N AI-Zn [BEEEA ALEr #.

2) Er SR, A& kN, il
FLIERE, EIS i rh S HUalEAR g K, & 6 V0 il 5 %
6, T 5 el 1 REAS 2142

3) Al-5Zn-0.03In-1Er & 4 df ki 45 2] — & 2 5 4
oy T ARECEE T, EISERRE, ATE R
BHAR A 4 1k B R

S3E 3k

[1] Reboul M C, Gimenez P H, Ramaen J J. Corrosion[J], 1984,
40(7): 336

[2] Wei Xiachua(F5/ME), Li Hang(ZE #i), Xu Zhengbing(¥1iE
F%) et al. Foundry(¥ i&)[J], 2014, 63(3): 844

[3] Li Yuanzhen(Z=7G15), Wen Jiuba(3Z fLE), Zhao Shengli(#X
JEF1) et al. Corrosion Science and Protection Technology (/&
Rl 5 B 5B AR)[J], 2010, 22(5): 395

[4] Lin J C, Shih H C. Journal Electrochemistry Society[J], 1987,
134(4): 817

[5] Qi Gongtai(% 4 &), Guo Zhihu(F#:3K), Zhang Huamin(ik
1£[R) et al. Corrosion Science and Protection Technology (&

MR 5 B AR)[3], 1997, 9(3): 61

References

[6] Zhao Yuehong(#X H £I), Lin Leyun(# K #z), Liu Zengcai(Xl
1 4) et al. Chinese Journal of Rare Metals(#& 4 J&)[J].
2000, 24(5): 341
[7] Zhang Youhui(3kH £), Zhang Lin(5k #k), Cheng Guodong
(F£E %) et al. Corrosion and Protection(J& 1t 5 57 )[J],
2013, 34(9): 775
[8] Li Weili(Z=/5 /1), Yan Yonggui(/=]7k 5t), Chen Guang([& %)
et al. Journal of Chinese Society for Corrosion and
Protection( 9 [ & 7t 5 B 47 5= 4 ) [3], 2012, 32(2): 127
[9] Ma Jingling, Wen Jiuba, Zhai Wenxia et al. Materials Charac-
terization[J], 2012, 65: 86
[10] Xiong W, Qi G T, Guo X P et al. Corrosion Science[J], 2011,
53(4): 1298

[11] Qu Jun’e(JE# ), Qi Gongtai(55 2 &), Zhang Lei(ik 7#) et
al. Corrosion Science and Protection Technology (J& i} 2
5 EA)[I], 2002, 14(3): 169

[12] Wei Bokang(3£14 ), Cai Qizhou(3% /2 #F), Lin Hantong(#k
L) et al. Journal of the Chinese Rare Earth Society(#
i - 2£4R)[J], 1998, 16(3): 270

[13] Tang Yougen(/ZF #¥), Han Hongtao(# 41 %) , Xie Zhenghe
(4t IEFM) et al. Journal of Center South University, Science
and Technology (" I K =£ 224, HAAFE22 R[], 2006, 37(4):
737

[14] Yang Wei(# f#5), Chen Shouhui(¥: 75 #%), Zhang Shouyin(7k
5F4R) et al. The Chinese Journal of Nonferrous Metals(*
f 48 #4R)[J], 2014, 24(3): 593

[15] Nie Zuoren( #£17), Wen Shengping( 3 £ F), Huang
Hui(3% %) et al. The Chinese Journal of Nonferrous Metals
(P 4 )m 22 4R)[J], 2011, 21(10): 2361

[16] Li Yuanzhen(Z= 76 {iT), Wen Jiuba(3Z /LE), Zhao Shengli (X
& F1) et al. Corrosion Science and Protection Technology (/&
TRl 5 B 578 R)[J], 2010, 22(3): 216

[17] Ma Jingling(% 5 R). Thesis for Doctorate(f# -8 3)[D].
Lanzhou: Lanzhou University of Technology, 2009

[18] Breslin Carmel B, Rudd Amy L. Corrosion Science[J], 2000,
42(6): 1023

[19] Cao Chunan(# #®5), Zhang Jianging(ik%3%). An Introdu-
ction to Electrochemical Impedance Spectroscopy ( Hi 1k 24 BH
P & 1i)[M]. Beijing: Science Press, 2002

[20] Buschow K H J. Philips Res Rep[J],1971, 26: 49

[21] Zhu Shidan(Zktt: H), Huang Hui(¥ HE), Nie Zuoren(Z+E12)
et al. Light Alloy Fabrication Technology(% & 40 T 4%
A1, 2009, 37(5): 53

[22] Liu Xiaoging(Xii&), Li Bolong(Z={H /&), Li Hongmei(Zs

4I#) et al. Hot Working Technology (#fin T. T. %)[J], 2008,



+ 1854 « WA SRR T 5 45 45

37(7): 1 33(8): 57
[23] Zhu Shidan(Zkitt 5), Huang Hui(# H%), Nie Zuoren(Z4£17) [25] Luo T J, Yang Y S, Li Y J et al. Electrochimica Acta[J], 2009,
et al. Chinese Journal of Rare Metals(#if 4:J&)[J], 2009, 54(26): 6433
33(2): 164 [26] Zheng Xiaohua(#8IE4E), Zhang Xiaoru(3K /N%f), Zhang
[24] Ma Jingling( = R), Wen Jiuba(3¢ /L), Li Guangfu(ZEX Daidong(5kft %) et al. Journal of the Chinese Society of
#8) et al. Heat Treatment of Metals(4:J& #4b#H)[J], 2008, Rare Earths( [ # + 224 )[J], 2012, 30(5): 594

Effect of Er on Microstructure and Electrochemical Performance of Al-Zn-In Anode

Li Hang®, Wei Bing®, Xu Zhengbing®?, Zeng Jianmin*?, Chen Rong®, Li Heng*, Lu Yanyan'
(1. Key Laboratory of Nonferrous Materials and New Processing Technology, Guangxi University, Nanning 530004, China)
(2. Guangxi Experiment Centre of Science and Technology, Guangxi University, Nanning 530004, China)

Abstract: The effect of Er content on microstructure of Al-Zn-In alloy anodes were studied by scanning electron microscopy (SEM),
energy spectrum analysis and X-ray diffraction analysis. The polarization curves and EIS of Al-Zn-In alloy with different Er contents were
tested in the 3.5wt% NaCl solution. The results show that with the increase of Er content, the dendrite of Al-Zn-In alloy anodes is refined,
the amount of inter-dendritic precipitates increases, the corrosion potential becomes more positive, the radius of electrochemical
impedance spectroscopy enlarges while the corrosion rate decreases. Al-5Zn-0.03In-1Er alloy possesses refined dendrites and a proper
amount of precipitates, with independent pitting and uniform corrosion, which is an ideal sacrificial alloy.
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