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550 C MR 12 he HEUIRIK &4V d14 mmX 4
mm (WA F, RGEEPURIT B . Pt Wk 5T
Pev B RIKT, R4, BT EARE Gd
B2 =99.99%) B 1K1 5 v E AHL EidfAT . #EE
FAE N 2X 107 Pa, JFEAHE 60 kV. RSN 3
H, FENEDHIN 2.5X10", 5X10" F11X10"7 cm™
(LR ERR A &4 BEEMCAHE).

KFH SRIM 2008 #A5F Gd & FiENEA &G 1
HENTCEDATRATERL M, AR 60 kV. SR
o WA S Mg-Nd-Sr-Zr 411 i 28, FIH]
XS RATI O N JE AT R AR 258 537, X 5
LR R Cu KA, P K 0154056 nm, JIE Hi s 40 KV,
HLIA 40 mA, FIHEE 10 (°)/min, $14%7E F 20°~80°.
[, 256 X S8 L REIE AT BE & ol e 2 Ik 2
53 BCRE TR MMASEATINGE , X R ALK,
HUHLE 40 Vo 1R FH G B IS #I B 40 nm 5 kAT
XPS K, S HE N 6 nm/min. K HLAL 2R S5 K
T AL S50 B S e ST AA Y (SBF) H 1A T ol 2 i 3
ITVFE, SE A2 BhsiE ASTM G5-94 Fl ASTM
G31-72. Wtk el fe e A2y TAE B3EAT, ik
RN AR R, SR EATH 7K k% (SCE), %
By Ha R A A A o SRR B (3740.5) °C, ik
IS4 100 mm?, 32EEA 1 h, FIH5EE 1 mVis,
JE A A B, B U R NaCl (8.0 g/L),
KCI (0.4 g/L), MgCl,6H,0 (0.1 g/L), NaHCO; (0.35
g/L), MgSO,7H,0 (0.06 g/L), CaCl, (0.14 g/L), Glucose
(1.0 g/L), Na,HPO,2H,O (0.06 g/L), KH,PO, (0.06
g/L). RHIMNTESR PN BEA 4 /E SBF T AT N,
MU (3720.5) °C, B I AR P77 K R
WHIER 160 mL, RFERIEE R 120 h, REB% 24 h
e — A R LT BB (SEM) WL SR 5
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Fig. 1 Gd element distribution in Mg-Nd-Sr-Zr alloy

implanted by Gd ions
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Fig.2 Microstructure of solution treated Mg-Nd-Sr-Zr alloy
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Fig. 3 XRD patterns of magnesium alloy before and after Gd

implantation
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Fig.4 XPS survey spectra of implanted layer

(@

1296 1298 1300 1302 1304 1306 1308
Binding energy/eV

(b)

4d 52

4d 3/2

140 145 150 155 160 165
Binding energy/eV

©

975 980 985 990 995 1000 1005
Binding energy/eV

5 VEANET Mg 1s . Gd 4d 145 Nd 3d W s 4 itk
&

Fig. 5 High-resolution XPS spectra of Mg 1s (a), Gd 4d (b)
and Nd 3d (c) peakes of implanted layer
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Fig. 6 Polarization curves of bare and implanted magnesium

alloys in SBF
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Table 1 Fitted results of polarization curves of alloys

Sample Oeor! V Jcm/(uA-cmfz)
Bare alloy —-1.51 114.2

A alloy -1.43 12.1

B alloy —1.43 6.7

C alloy —1.42 21.3
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Fig. 7 Hydrogen evolution curves of bare and implanted

alloys in SBF
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Fig. 8 Corrosion morphologies of bare (a) and implanted (b)
alloys immersed in SBF for 120 h
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Effect of Gd ion implantation on biocorrosion behavior of
solution treated Mg-Nd-Sr-Zr alloy

TAO Xue-wei' %, WANG Zhang-zhong' 2, ZHANG Xiao-bo" % BA Zhi-xin" %, DONG Qiang-sheng"?

(1. School of Materials Science and Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2 Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology,
Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: Gadolinium (Gd) ion implantation was carried out to modify the solution-treated Mg-Nd-Sr-Zr alloy. The
SRIM 2008 software was used to simulate the Gd ion implantation. The microstructure of alloy was observed by optical
microscopy (OM). The phases were analyzed by X-ray diffractometry (XRD), and the chemical composition and element
states of modified layer were characterized by X-ray photoelectron spectroscopy (XPS). The biocorrosion behavior of the
bare and Gd-implanted alloys in simulated body fluids (SBF) was evaluated by electrochemical tests and hydrogen
evolution tests. The results show that the biocorrosion resistance of solution treated Mg-Nd-Sr-Zr alloy is enhanced after
Gd ion implantation. When the implantation dose is 2.5X 10'® cm ™2, the implanted alloy has the optimal anti-biocorrosion
performance.
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