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Table 1
fraction, %)

Chemical composition of AP65-La alloy (mass

Al Pb Mn Zn La Mg

6.0 5.0 0.1 0.05 1.0 Bal.

AP65-La B4 4 Ar 175 CIRL 2 h BEEL, FLAE
N 20%~60%.

DAFLHIAS BEA G nOAL IR A A 2R 1. SR R
Bii v 7 M B5(SEM, FEI-Quanta 200, i EDS)
M5 AP6S-La B S 4L 4R IH FpL i i i Ji il 2 1
Plo KH X WEATHIUXRD, D/Max—2500)7 1 AH2
B MRRMFIHR A E N 10°0~80°, F1H25 K4 0.029,
B, SR TS U AT S U(EBSD, Helios Nanolab
6001) W ST AL T 14 it R B 1) R P 5 R PR, R TT
BT AE B )X (Gatan 691) 11l 4 .

HLAL SR ] = A &R, AP65-La BEA & 1E
S TAEHMG, WA KClHR BARVE S L, 1
WAE R sl B AR . SR 3.5%NaCl( &2 B0 A M
HIARI, SIS K (25+1) Co B HATHAL FIAS i
PUMIRAE Zahner AL TAEwG(IM6ex) 52, 2
PRI P 2 1 mV/s, F3E L He Y 1 R
—~1.9~1.1 V. {8 HL7 O IR AR i 4 Ak 2% AR b
(CHI660D) F5E Rk, %N 180 mA/em®, JHCHRI
]2 600 s, WK FH AR 803 (R LI (] 4 3600 s. BHAK
B0 () FHRC PR T R T8 T A 2K o (w) 1T E X (1) T
ﬁ[lS]:
n=(wy/w,) X 100% @)

s w AR AT A R I R R AR O R
s ow, SRR P ISR R AR K . BIARCR T
WUHT, JGRRI AP65-La k5 Sl PRI 4G e . OE
S8 R AR P T VB AL RO B R (200 g/L
CrO5+10 g/L AgNO3 )i PEIRAE 2R M FE ™4 5 min,
SRR TE K LI AR 75 VS 5 min, oo
RARFEIET I FAR IR i, 7 e a0 P06 Y R B
e

2 HRER

2.1 53T AP65-La 5 € BRAL RN
Kl 1 s R ELEIRT S AP65-La BE 44 1 BUH%
(BSE). MKl 1 WL, AP65-La 844 e 5L n

. >3 K s i< 2
Bl 1 LA AP65-La 854 4175 B 1% (BSE)
Fig. 1 Backscattered images (BSE) of AP65-La alloys before
and after rolling: (a) 0; (b) 40%
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Fig. 2 Microstructures of second phase and EDS analysis position of AP65-La alloys before and after rolling: (a), (b) 0; (c), (d) 40%

Table 2 Element contents of different phases in AP65-La alloys identified by EDS

x/%
Rolling deformation/%  Position Phase
Mg Al Mn La Pb Zn

A 58.59 33.38 - 6.79 1.24 - B-Alj Las

‘ B 44.88 40.85 9.69 3.27 0.70 0.61 Al ;Mny

C 63.69 29.82 - 6.80 - - B-Al;La;

0 D 36.98 49.26 9.85 3.92 - - Al Mny
° B, (1120) A0 (10 T0) T8I 12 T B85 e 0 i e P 2
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3 4LHIHTJS AP65-La B4 42 XRD %
Fig. 3 XRD patterns of AP65-La alloys before and after
rolling: (a) 0; (b) 40%
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Fig. 4 Grain orientation maps of AP65-La alloys
before and after rolling: (a) 0; (b) 40%

Fig. 5 Recrystallization diagrams of AP65-La alloys before and after rolling: (a) 0; (b) 40%
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Fig. 6 Polarization curves of AP65-La alloys before and after
rolling at OCPs
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Table 3  Electrochemical parameters of AP65-La alloys

before and after rolling obtained from polarization curves at
OCPs

Rolling Corrosion Tafel slope/ Corrosion
deformation/ potential (mV- declzl) current density/

% (vs SCE)/'V (nA-cm %)

0 -1.307 —-145.6 24.2+1.9

20 -1.337 —-147.3 26.9+1.1

40 -1.357 —-152.5 34.7+1.8

60 -1.392 -239.0 49.8+1.3
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Fig. 7

before and after rolling at current density of 180 mA/cm?

Galvanstatic discharge curves of AP65-La alloys

F 4 FLHIATE AP6S-La BE4 47 180 mA/em® LA FE
S-S5 AL HL LR B A R

Table 4 Average discharge potential and anodic efficiency of
AP65-La alloys before and after rolling at current density of
180 mA/em’

Average discharge

Rolling potential Anodic
deformation/% (vs SCE)V efficiency/%

0 —1.687 83.9+0.3

20 —1.698 81.5+0.1

40 —-1.749 82.9+0.2

60 -1.699 83.2+0.1
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Fig. 8 Discharge morphologies of AP65-La alloys before and after rolling discharged at current density of 180 mA/cm® for 600 s

(with discharge products): (a) 0; (b) 40%

B9 #LHIHT/S AP6S-La BE44: T 180 mA/em® FIH HLUUI L 3600 s Jo ik BRSP4 (K JE 3R
Fig. 9 Discharge morphologies of AP65-La alloys before and after rolling discharged at current density of 180 mA/ecm? for 3600 s

(without discharge products): (a), (b) 0; (c), (d) 40%
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HoEIn, SR SO g s, R, FLR AR
IR, FEE S .

2) #HEL{E Mg-Al-Pb-La £E & 4 iikiditl, 55 A
o, BORBEEE SECE N, A A, R
TR SR L 4 Uk T I, AR R BRI
LA R 40%11) Mg-Al-Pb-La £ & 4 I 45 & 180
PERERCLT, 78R FLR 2 180 mA/em? T34
L HLA7 i —1.749 V (vs SCE), BB ZE 11(82.9+0.2)%.
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Effect of rolling on electrochemical corrosion behavior of
Mg-Al-Pb-La alloy

YANG Ming, SHI Yin-chun, CHEN Wen-zhen, WANG Ri-chu, FENG Yan

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The Mg-Al-Pb-La alloy was prepared by melting and casting as well as plastic deformation. The effect of

rolling on microstructure of Mg-Al-Pb-La alloy was investigated by scanning electron microscopy, X-ray diffractometry

and electron backscatter diffractometry. The effect of rolling on electrochemical corrosion behavior was studied by

potentiodynamic polarization and galvanostatic measurements. The results show that the discharge activity of the rolled

Mg-Al-Pb-La alloys is enhanced. It is related with the refined grains, fractured and homogeneously distributed second

phases, and the lowered recrystallization degree of Mg-Al-Pb-La alloy after hot rolling. The Mg-Al-Pb-La alloy with

critical rolling deformation of 40% exhibits good discharge performance with strong discharge activity (—1.749 V (vs

SCE)) and a relatively high anodic efficiency of (82.9+0.2)%, while the alloy under rolling deformation of 60% exhibits

the worst corrosion resistance whose corrosion current density is (49.8+1.3) pA/cm?.
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