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Fig.1 SEM images of the Mg-(4-x)Nd-xGd-Sr-Zn-Zr alloys: (a) x=0, (b) x=1, and (c) x=3
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Fig.2 Eutectic phase image corresponding to the selected area in Fig.1a (a) and EDS spectra of Mg-4Nd-0Gd-0.3Sr-0.2Zn-0.4Zr :

(b) poing A'in Fig.2a and (c) point B in Fig.2a
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Fig.3 XRD patterns of the solution treated Mg-(4-x)Nd-xGd-Sr-Zn-Zr
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Fig.4 Eutectic phase image corresponding to the selected area in Fig.1b (a) and EDS spectra of Mg-3Nd-1Gd-0.3Sr-0.2Zn-0.4Zr :

(b) poing A in Fig.4a and (c) point B in Fig.4a
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Fig.5 Eutectic phase image corresponding to the selected area in Fig.1c (a) and EDS spectra of Mg-1Nd-3Gd-0.3Sr-0.2Zn-0.4Zr :

(b) poing A'in Fig.5a and (c) point B in Fig.5a

Mg Point A b 1000 Mg Point B c
| Element /% at% 800 Element  w/% at%
Mg K 65.51 89.88 Mg K 62.06 90.14
SrL 1098 4.18 SrL 3.2 1.29
S ZrL 154  0.56 600+ ZrL 018  0.07
NdL 8.98 2.08 NdL 16.09 3.94
GdL 1115 2.37 GdL 17.13 3.85
- ZnK 184 0.94 400 ZnK 133 0.72
Sr
I s o 200+ 2ol sr Nd g
n
Zr e Zn 0 Zr - Zn
0 2 4 6 0 2 4 6 8
Energy/keV Energy/keV



%5 4 1

RIS VA LIS Mg-Nd-Gd-Sr-Zn-Zr 866 6 1 R U AR BAIASR HH BE hAT

1159 -

ALLEH Gd FEN 1%, S&hEagmd, 8
MIEE RS Gd FEHINE 3%n, aagiz,
o el e g R . T A 4R R IZIE I 24 h T A &= R
A, BEIGEEONEL, MRE 72 h )5, 3HEEIITA
&2 2 Ik B 1 . X R IR TR
FER 2 5 R SR AN ATV ME ) Mg(OH), i, 2 £
Gy R E R BERIERMKZEL, SBF #F CI
ERFERZIRFEG N, 5 Mg(OH), B AE Ji n] 1
MgCILPH, b in ol s 224 3 I S ™= W SR 4 — o IR
B, 6 FEAARGE B — 2 R E .

K7 83 MEEmEmER, Nah bF, KEE
FHT Z2 3R A5 1 JE o 2 e S5 A 1), 24 Gd & 208 1%
i, AEREHERRK, Gd 8N 3%, J&hiE
HAR o HR FE AT 24T H R o S Tl 22 . —
ok, SRR ER S, ARMEZAE S, el
TE AR L, DRI obb S b R, ) S R, S el
PEREERITRA, AN, & 1%Gd TCE KA ST AR
X JE LR 1 oy A7 T B A S B R R — e R E R . Ak
Brh Gd &R 1%, SR AN HEE A 2 A AE X
B, BTCABR R R AR S 3%Gd KA 4 dm kiR
SPEROK, S AL AT, R R R
2.3 TR

Kl 8 7 1%Gd & & ik /e SBF HiZifl 120 h 5
(165 it SEM FE R e AH RL A X EDS BA3 43 T 45 2R o AT EA
TENE B SE MRS R, EDS 5B B oK% X3 By
A Mg. Nd. Gd. Sr&&®IcE. 1M a-Mg &k & T
TR, B Mg RilZb & Nd. Gd. Zn 4b, #
WZK) 0. Py Ca. Clo IS A LU SE A 6l o

RAEAE SBF HRIR I 120 h J5 (1) 25 00 5 oW JEs i R
SR o a0 B 9 A1 10 P o 2 WL I R S s T T iR
RIMBONTH, WO T a-Mg RO LR AR &5 kL

T8 et 5 1) A2 9K 55

PO aHA S a BRI S A,
FZ gl Mg ot £ B — G0 [ v R 1 2% R R, iX
SR L Mg B Tk LA . (R AR, a-Mg 1 A
W, TERMCBEE T, FHEERERLEEMmI,
SR, BRI A0 45 R W R A1 AT NN S &
R 2 AL, AR A EE R A, Gao 25 NPIR

16
—a—x=0
14} et
—a—x=3

12¢
10+
0.8
0.6
041
0.2
0.0

Hydrogen Evolution Volume/mL-cm™

0 20 40 60 80 100 120
Immersion Time/h

K6 Mg-(4-x)Nd-xGd-Sr-Zn-Zr & 4:1£ SBF th iIH & #h £&
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Microstructure and Corrosion Behaviour in Simulated Body Fluid of Solution Treated
Mg-Nd-Gd-Sr-Zn-Zr Alloys

Zhang Xiaobo™?, Ma Qinglong*?, Ba Zhixin*?, Wang Zhangzhong'?, Wang Qiang®
(1. Nanjing Institute of Technology, Nanjing 211167, China)
(2. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology, Nanjing 211167, China)
(3. Jiangsu Konsung Equipment Co. Ltd, Danyang 212300, China)

Abstract: Mg-(4-x)Nd-xGd-0.3Sr-0.2Zn-0.4Zr (x=0, 1, 3, wt%) alloys were solution treated. Then, their microstructures and phases were
studied using scanning electron microscope (SEM), energy dispersive spectrometer and X-ray diffraction. The corrosion rates of the alloys
in simulated body fluid were evaluated by mass loss and hydrogen evolution tests, and the corrosion morphologies were observed by SEM.
Results show that the grain size of the alloy with 1%Gd addition is the finest, as well as the lowest corrosion rate, and the second phase is
located relatively continuously around the matrix. In contrast, the grain size of the alloy with 3%Gd addition is the coarsest and the
corrosion rate is the highest. Besides, the three alloys exhibit relatively uniform corrosion morphologies.

Key words: biomaterials; magnesium alloys; microstructure; uniform corrosion; solution treatment
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