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Fig. 1 SEM images of Mg-Hg-Ga alloys with different states:
(a) As-cast; (b) Homogenized; (c) Extruded
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Fig. 2 XRD patterns of Mg-Hg-Ga alloy with different states:
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(a) As-cast; (b) Homogenized; (c) Extruded

3 HERATE I Mg-Hg-Ga & 418 R i) ]
Fig. 3 Grain orientation maps of Mg-Hg-Ga alloy before (a)

and after (b) extrusion
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Fig. 4 H, evolution curves of Mg-Hg-Ga alloys with

different states
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xR, A KSR K BB A Mg-Hg-Ga < AR SURNIR JE Dl 58 (1 5 0 35

F 1 AHAREM Mg-Hg-Ga &1 AL A T RE S 4L

Table 1 Electric chemical performance parameters of Mg-Hg-Ga alloys (vs SCE) different states

Sample vip/(mL-cm™h ™) ®cor(Vs SCE)/V Joor/(MA-cm ?) Omean(VS SCE)/V Anodic efficiency/%
As-cast 2.39 —1.883 0.263 —1.798 53.68
Homogenized 1.75 -1.912 0.241 —1.604 60.74
Extruded 4.13 —1.885 1.010 —1.841 66.63
23 HELR I B |—As<ast
K5 RS WENLBRKEMFEESR 3::':[-;1L::E;ﬂmd
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HUAL @eor A THFBLVRZE S Joors 45 RMLFE 1o

lg[J/(A-cm™)]
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Potential (vs SCE)/V
B 5 AFREN Mg-He-Ga & 413l A7) Ak Hh2k
Fig. 5 Potentiodynamic polarization curves of Mg-Hg-Ga

alloys with different states
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Fig. 6 Change curves of potential with time of Mg-Hg-Ga

alloys with different states at current density of 180 mA/cm?
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TEPE ROV AR N, RO PR TS HLAA R IE . B R
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T £
B 7 AFRA Mg-Hg-Ga 54:7E 180 mA/cm® LR YT
JBCHL 600 s J5 2R 1T T2 i

Fig. 7
different states after galvanostatic discharge at current density
of 180 mA/cm® for 600 s: (a) As-cast; (b) Homogenized;
(c) Extruded

Surface morphologies of Mg-Hg-Ga alloys with
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Fig. 8 Nyquist (a) and Bode (b) figures of Mg-Hg-Ga alloys

in different conditions

Bl 9 AFMRAN Mg-Hg-Ga BHI.AE 3.5%NaCl ¥ (145
R
Fig. 9 Equivalent circuit of Mg-Hg-Ga alloys at different

states in 3.5%NaCl solution
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PSR ARG K TG .

2.6 PEIRERIE
% 1 A ARAPRZS ) Mg-Hg-Ga &4 7E 180
mA/cm® FHCHL 1 h G BHBRCE, |3 1 a4, Bk

F2 AR Mg-Hg-Ga IR A8 U BT 0% 45 20 i i 2 50

A1 Mg-Hg-Ga & &1 B BCR B =i 66.63%, 4
1) BH B HL O 2 R e Ak ) 53.68%, Ut A B IR s T
Mg-Hg-Ga & &M AR . B 10 i A

BB KA B EAAE 180 mA/em?® I R0
1 h JEVE BRI ko™= i PR R T B — TR - AR
10(a). (c). (e)FEH, Hha Mg-Hg-Ga & & HHARIERR

Table 2  Electrochemical parameters obtained by fitting analysis of Mg-Hg-Ga alloys with different states

Sample RJ/(Qrem®) Ry /(Q-cm?) Crea, T7/2 ng  Rf(Q-cem?) Cret sz ny  Ry/(Q-cm) b 5
(pF-cm ) (uF-cm ) (Q-em”s)

As-cast 3.54 92.64 8.53 1.00 10.52 54.51 0.86 75.42 3.56

Homogenized 5.73 160.73 8.32 1.00 17.96 77.32 0.91 115.84 6.43

Extruded 4.86 54.85 12 1.00 5.78 139.43 0.83 41.23 13.45

S Nl ey H

B 10 AFMRAN Mg-Hg-Ga 45-4:7E 180 mA/cm?® B % & FIHL 1 h i K74 5 R B3
Fig. 10  Surface morphologies of Mg-Hg-Ga alloys with different states discharged at current density of 180 mA/cm® for 1 h after

removing discharge products: (a) As-cast; (b) Closed-up view of (a); (c) Homogenized; (d) Closed-up view of (c); (e) Extruded; (f)

Closed-up view of (¢)
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JE=ia, RKins o s fEm s FOLEL 10(b)) ]
PLGEH, #5#& Mg-Hg-Ga &4 WM ER B T 25
WG, ULEBCRE R P KRB, X
Lo R HRAE BRI AR AR LR, FEORAACE .
M 10(d)nT LUE H, B8R KASTEBCR R, R
FARAE RS R A, AR B I, FTLhy
SR KSR BB AR L T 954 Mg-Hg-Ga &8
Bt ETEe N 10D T LAE S 35 s AR B 2o 4w )65
WG, RO RN T, AN AR
RIMEIRBIL ), XL R B AR H2 At H it i R %
e MAh, HTHRZ G Mg-Hg-Ga & &R
{0001 } FE 2R, X HE i AT T 2 AR R T g
KA T N HURRER E P 7 R A 38 it 5 3 A s S B T
HMEP, PRI, 5 AR AR H R e o

3 it

1) ¥4 Mg-Hg-Ga & &bk, HAE S A4S
L2 RUREE B HOIR (1) Mg Hg 55 —AH, B4R K
Joi s SANBGEID, SRR R . BRI,
Mg-Hg-Ga &4 KAET 58 4idh, BT /M %E
Bk

2) BIAAIR K AS RUIRI SR —AH Mg Hg ¥ iF L
M, AR NS, Afi$é e T Mg-Hg-Ga
A A R v B A BH AR R R, FRIR T A A
WG TE . Aa TR FREE] 1.75 mL/(cm™h),
Jig e FE R 5 BN AR 0.241 mA/em?, SPIAEHL H AV IE
£ %-1.604 V(vs SCE), FHIZHFRRCE LT 60.74%.

3) HFHAl Mg-Hg-Ga & & k4 T 8h& 450, B
BN /N4 A0 TR A58l R {0001 } BE T 2K, LA T
(1) Mg-Hg-Ga & 4 Wil i vt e, 42 7 ifb2=is 1k
FIBH A L 2, A S EEE L3 4.13
mL/(cm™h), JEERHLREE EFFE] 1.010 mA/em®s T
IR B 1R 1) —1.841 V(vs SCE), P HLR %
T+#1 66.63%.
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Effect of homogenizing and extrusion on
microstructure and corrosion resistance of Mg-Hg-Ga Alloy

LIU Li, FENG Yan, WANG Ri-chu, PENG Chao-qun, LI Xiao-geng

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

Abstract: The microstructures of Mg-Hg-Ga alloy modified by homogenizing and hot extrusion were investigated by
optical microscope, XRD and EBSD. The influence of homogenizing and hot extrusion on the corrosion behavior of
Mg-Hg-Ga alloy was examined by hydrogen generation tests, potentiodynamic polarization, galvanostatic tests,
impedance spectra (EIS) tests and current efficiency tests. The results show that the amount of second phase Mg,Hg
significantly reduces after homogenizing. The hot extrusion promotes the dynamic recrystallization and refines the grains
of Mg-Hg-Ga alloy, and the {0001} basal texture forms in the hot extruded alloy. The homogenizing promotes the
corrosion resistance and anode efficiency of alloy and reduces the electrochemical activity of alloy. The hot extrusion
improves the electrochemical activity, anode efficiency and reduces the corrosion resistance at the same time. The
extruded alloy performs the most negative mean potential of —1.841 V(vs SCE), the largest hydrogen generation rate
corrosion current density are 4.13 mL/(cm”>h) and 1.010 mA/cm?, respectively. The hydrogen generation rate and the
corrosion current of the homogenized alloy are the smallest, which are 1.75 mL/(m*h ") and 0.241 mA/cm?, respectively.
The anode efficiency increases from 53.68% of as-cast alloy to 66.63% of extrusion alloy.
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