5522 45 1) T EESBEEFIR 20124E1 A
Vol.22 No.1 The Chinese Journal of Nonferrous Metals Jan. 2012

TEHES: 1004-0609(2012)1-0187-07

Al-Zn-Sn-Ga [HRE th i3 72 B9 BB 1L = R ik

TR, LB, Bk, HKE 2
(1. ZMBTRZE MRRES TR, 2200 7300505 2. JEERHE RS MPRIRRE S TRE2ERG, BH 471003)

% . @idIE Al-Zn-Sn-Ga FIRTE 3.5% NaClOF 543 40 B i AN [A) I 18] 1) Ha A 27 B0 (EIS) » 798N
R PRI R JE R FE R R o 45 o UG S NIBR A 3.5% NaCl S, IS 354 Js 8 H BEAR KK 280K,
RSN & &a TARs; BRI R, EIS % o s B 2T e o/ FARS B DU STk, &
HEN S dka e Kt (], BIS 3% bR m B I AP UICR RARBLE BTN, A(RATBL IR 5 — 25 hUi,
G AT S R BRI TR gk SN, RARBUEH TR, EIS 3 A APUIRAL L, B k335
JEI . R, AR AL STT LG, 2 AR S el R, TR B AT kI .

KR O E: WIERHA EAGEEBRPUS R IT R

HRESES: TG174.41 NEkbRERS: A

Electrochemical impedance spectra of
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Abstract: The corrosion extension process and characteristics of Al-Zn-Sn-Ga anode in 3.5% NaCl (mass fraction)
solution for different immersion times were investigated by electrochemical impedance spectroscopy (EIS). The results
show that the EIS spectrum at the beginning of immersion consists of a large capacitive arc, indicating the passivation.
With the increase of immersion time, the capacitive arc at high frequency is significantly reduced, and an inductive loop
at low frequency appears, implying the pitting. With extending the immersion time, another capacitive arc at low
frequency appears in EIS spectra, suggesting the pitting growth. With the further prolonging of immersion time, the
inductive arc at low frequency disappears, and the EIS spectrum is composed of two capacitive arcs, hinting the uniform
corrosion. So, the corrosion of Al-Zn-Sn-Ga alloy initiates from the passive film, and then the pitting, followed by the
pitting growth, and finally the uniform corrosion.
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Table 1 Electrochemical performances of Al-7Zn-0.1Sn-

0.015Ga alloy
Open circuit

Closed circuit

potential (vs potential (vs (C:ﬁakc lt,}:/) Efﬁcol/ency/
SCE)/'V SCE)/V & °
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Fig. 1 Nyquist diagram (a) and equivalent circuit (b) of

Al-Zn-Sn-Ga alloy at passivation
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Fig. 2 Nyquist diagrams (a) and equivalent circuit (b) of
Al-Zn-Sn-Ga alloy at pitting
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Fig. 3 Nyquist diagrams (a) and equivalent circuit (b) of
Al-Zn-Sn-Ga alloy at pitting growth
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Fig. 4 Nyquist diagrams (a) and equivalent circuit (b) of

Al-Zn-Sn-Ga alloy in period of uniform corrosion
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Table 2 Parameters of equivalent elements in equivalent circuit for different samples

Immersion R/ o/ R/ [ R,/ R/
time/min  (Q-em?) (@ "cm*s™") & (Qem?d) (@ em>s™) = (Q-cm?) (Q-cm?)
0 150.2 1.81X107° 0.33 19.0 1.20X107° 0.83 264.1 3.38Xx10*
5 1.7 6.38X 107 0.78 15.9 1.63X107 1.00 20.9 1636
10 1.7 6.21X107° 0.78 14.5 1.62X107 1.00 13.2 1059
60 2.1 7.60X 107 0.76 9.3 1.10X107 1.00 5.12 1212
600 4.7 3.28X107° 0.85 8.7 4.05%X107 0.84 9.44 1313
4320 2.7 8.56X 107 0.81 5.8 4.11X%10°° 1.00 4.96 749.5
14 440 45 44x107° 0.54 154.4 1.30%x107 0.76 4.14 534.8
Iﬁ;ﬁ? L/(Hem®)  R/(Qemd)  L/(Hemd) RJ/(Qem®) C/(Fem’) Ry/(Qem’) Cy(Fem’)  Re/(Q-emd)
0
5 29.34 2127 139.9 207.4
10 29.89 580.9 43.4 136.6
60 283 672.6 7.6 590.6 1.4X 1072 108.3
600 28.1 92.1 16.9 503.7 1.9 1072 269.2
4320 2.37X107 59.5 3.11X107° 5713
14 440 1.72X107 1.82 4.51X107° 4274




W22 51 W

PR, 45 Al-Zn-Sn-Ga BIBE Whid B2 10 A AL 2= BT 191

24 itig

W52 Al-Zn-Sn-Ga 5 & mAT A RAR AT G0 0
ST, AT AR — R 100~1 500 nm, 1l &4
Bl L ) JRE B — ek 50~200 nm!™, PR, FTLLIA N,
TR H 0 i BT A AT 25 S S R BT AR L 4y
HT, Al-Zn-Sn-Ga &4 1UH Bl e # RMEvT LAy
R 3 AN B, O R R R R 1 6 P

1) b AR AL BT Ga mHREAERA S
VAR LA K (20% 2647, TSN Ga [R5 BEEHIG, BT
P, Ga FEHEAGEMEAA; Zn EEEGETH
WA 2%/ 47, Sn fEAR O &P I 5 /N T

0.01%, AT HAR K RUCER Zn Al Sn (£G4
LI Sy 1 b SNBSS SRR Y, B IS Zn
AHAT ZnSn AH,  IXECARATTAH AT T B Ao 55 2 30 4y BH AR
AU, A S i b, TSR BAR . ANBHAR,
TEAZR MR TR, el S5k, TS
2 BN CURMR R, A T AL BHAR K
BRI, 32D A G Ak s ik, LT B 7
6(b)T 7

2) mibhd B TR, S5E4aRT
AL /NS AR . RIS B ks i it AR 2R, B AR
AHIVH S FE T PHARAH AR, RS Ik s Ak 2y tH LR

Bl 5 7 3.5% NaCl I JE i AN [F i 7] f& Al-Zn-Sn-Ga & 421 SEM 1%

Fig. 5 SEM images of Al-Zn-Sn-Ga alloy immersed in 3.5%NaCl solution for 0 mim (a), 5 min (b), 1 h (¢) and 10 d (d)
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