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Effects of solution treatment on corrosion electrochemical
properties of Mg-6Al-5Pb-1.5In anodes
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Abstract: The corrosion electrochemical properties of as-cast and solid-solution-treated Mg-6Al-5Pb-1.5In alloy anodes
were examined in 3.5% NaCl (mass fraction) solution. The microstructures, cross-sectional corrosion morphologies and
composition of phases in the anodes were studied by optical microscopy (OM), scanning electronic microscopy
(SEM)and energy dispersive spectrometry (EDS), respectively. The experimental results show that, the f-Mg;;Al,, phase
dissolves into the a-Mg matrix, the cathode-to-anode area ratio of the anodes decreases, and the self-corrosion rates
increase after solution treatment. Pb segregates in the form of Mg,Pb and the electro-negativity of Mg,Pb is more positive
than that of the a-Mg matrix, which results in the un-corroded Mg,Pb existing in the center of the corroded area at the
surfaces of anodes. The aluminum content is a dominant factor of corrosion rate in magnesium anodes, and the higher the
aluminum content of the protective film is, the better the protective properties to matrix is.
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Fig. 1 Optical microstructures of Mg-6Al-5Pb-1.5In(C) (a)
and Mg-6Al1-5Pb-1.5In(T4) (b) anodes
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Fig. 2 SEM images of Mg-6Al-5Pb-1.5In(C) (a) and Mg-6Al-5Pb-1.5In(T4) (c) and EDS results of point 4 (b) and point B (d)

BT ™. 454 EDS 4558 Mg-Pb AHE AT %0, [
J& Pb LL MgPb AT SEASAHLL, [ AR S
BHAR T 568 AR B AH LS Kb o X2 RN
1) B-Mg Al HIEAN a-Mg HEfk: 2) Al TTELE a-Mg
SRR i [ P 0o [ S BH AR A 2R 1R AR A A 5 i)
LR A 22 PR

2.2 ERACIR AT $EFR R B SRR B R0
K 3% H TIRFEAE 3.5%NaCl ¥ i SR
RN TR ZR o FRBE Rl S R T 44

Mg+2H,0=Mg’+20H +H, (1)

R EATH — AN E R AN EE TR
T, AT AU A /N e S VR e, (D)2
Mg-6Al-5Pb-1.5In BHARE o R @ K. 5 s
BURMILL, HraedR atse 2 m i B ik, #r
SUnTHERf Y S N BERI AR I O FE . A2 W], IR
WTEl KNG, B I (RHERS, Mralsin, RUE
PR, P 3@) T AL, AR DI AR
FE—ANZHW, BERETEEK, Praidenm

BEI AR [T i AT U AN TR) S e OC R
HLIE R IARENT AR KT8 . fLL N e R,

2)

Horbe Py oA EMGE R, mm/a; vy IIRFERE 72 hoF
0T S R DARRE A BT AU R, mL/(em™d).
A8 FH 22K AT 0 AR B4 JO b, 5 N ] 3(b)
7R o TNV R R A O, 2 A [ v Ak 2 e
215 Mg-6Al-5Pb-1.5In FHAR 1) B pludi e, X5 HAh
A SR I 30,

PH=2279VH

2.3 ERANE XS S PATRAR AL i £ A0 FF B8 R LAY 20

R NI 9 [ i Ak B % B AR H A 5 P R 5%
Wi, KM A R 2 AT i HALA o BAREAE 3.5%NaCl
W B AR AL 2 L 4(a) P o ARSI RE
RO AT AR R, H AR AR
BT I 4@ PR, A BB A R
JER T 00, RV 5 BB AR I v (AR 4% 25 10,
R W [ A B I BB AR P AR A e B B g 2 4 JEE
RS AR A PR R A R



406

A G A R

201342 H

Hydrogen evolution/(mL+cm™)

Corrosion rate/(mg-cm2-h™")

3 Mg-6AI-5Pb-1.5In BHARHTEE R RIS 8] 1 K R () A5
T (b)

100

80t

601

401

201

(2)

» — Mg-6AI-5Pb-1.5In(T4)
o — Mg-6Al1-5Pb-1.5In(C)

20 40 60 80

0
Immersion time/h
12
(b)
10 9.436 86
8 [

5.83337

0
Mg-6A1-5Pb-1.5In(C) Mg-6Al-5Pb-1.5In(T4)

M1 AR, [T R R Tl L2 P (o) DA
0.023 25 mA/cm” B 42 0.282 5 mA/em?; J& 1 FLA (pcorr)
M—=1.370 V IEFEE-1.268 V, X [FJFEL [E %5 A0 P 5 65
BHAR I 2R Ak A AR 47 5% . Faraday & A4 A] % -

Pu=kP; (k>0) 3)

Kf: Py W ARSET S M %, mm/a; PR
Ji JB5 e L 2 P B S A TR, mA/em®s kS LB B
WA WERE 1 R ATA, KT AR il g
PR A PSS I B 5 Ak B i R Tl e K, T AH
AE T AL S . HE 4] B, AT
T Al e B, SR A R T AR FLAE PR K i
BT/ 4 N I B i WS i i S N A 9 S VA K I PAR LT
S s T E R R I, LR R R LA
T GG K, 2 B BH BB A B IS AR R e 3 P 34 K
Je) IO AR 375 P A o

S, BB T2 PR AR AT B S AN KR
BEAE I R IGOK,  HAR AR A H 38 286 5 11 13k L 93 A

Fig. 3 Relationship between hydrogen evolution rates and
immersion time (a) and corrosion rates (b) of Mg-6Al-5Pb-
1.5In anodes
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Table 1 Electrochemical parameters of Mg-6Al-5Pb-1.5In
anodes

Sample (mifir;ﬂfz) (vs gg;)/v (vs goccﬁ)/v
Mg-6Al-5Pb-1.5In(C)  0.023 25 -1.370 —-1.570
Mg-6Al-5Pb-1.5In(T4) 0.282 50 —1.268 —1.349
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Fig. 4 Polarization curves (a) and open circuit potential

curves (b) of Mg-6Al-5Pb-1.5In anodes before and after

solution treatment
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Fig. 5 Cross-sectional morphologies of corroded alloys after 12 h immersion in 3.5 % NaCl solution ((a), (c)) and chemical

composition analysis of Al and In by line scan of EDX before and after solid solution treatment ((b), (d)): (a), (b) Mg-6Al-

5Pb-1.5In(C); (c), (d) Mg-6Al-5Pb-1.5In(T4)
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