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Biocorrosion properties of as-cast Mg-Nd-Zn-Zr magnesium alloy
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Abstract: The as-cast Mg-3.08Nd-0.27Zn-0.43Zr (mass fraction, %) magnesium alloy (F) was solution treated (T4) and
solution treated+aged (T6). The microstructures of the alloy under F, T4 and T6 conditions were observed by optical
microscope. The biocorrosion properties of the alloy in simulated body fluid (SBF) were evaluated using hydrogen
evolution and mass loss experiments. The corrosion morphologies of the alloy after corrosion were observed by scanning
electron microscopy. The cyclic polarization curves of the alloy in SBF were conducted by electrochemical method. The
results show that both solution treatment and solution treatment-+aging treatment can improve biocorrosion properties of
the alloy in SBF. Moreover, the corrosion mode of the Mg-3.08Nd-0.27Zn-0.43Zr alloy in SBF is uniform corrosion.
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Table 1 Composition and proportion of SBF

Component Concentration/(g'L™")
NaCl 8.00
CaCl, 0.14
KCl 0.40
NaHCO; 0.35
MgCl,-6H,0 0.10
Glucose 1.00
Na,HPO,2H,0O 0.06
KH,PO, 0.06
MgSO,7H,0 0.06
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Fig. 1 Microstructures of Mg-3.08Nd-0.27Zn-0.43Zr alloy:
(a) F; (b) T4; (c) T6
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Fig. 2 Hydrogen evolution curves of Mg-3.08Nd-0.27Zn-

0.43Zr alloy immersed in SBF for 120 h
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Fig. 3 Corrosion rates of Mg-3.08Nd-0.27Zn-0.43Zr alloy

after immersion in SBF for 120 h
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Fig. 4 Photos of Mg-3.08Nd-0.27Zn-0.43Zr alloy immersed in SBF for 120 h before and after removing corrosion products
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Fig. 5 SEM images of Mg-3.08Nd-
0.27Zn-0.43Zr immersed in SBF for 120 h
after removing corrosion products: (a) F;
(b) T4; (c) T6



%23 % 4

FIbE, 5 HGE G & Mg-Nd-Zn-Zr ARV it g 909

WSk, HARZAPP AR Ze AL 3 et AT
— € (M BELAFE YT To A58 PR E Zr (h i oh,
ATYRGAT AN, D BAS T IR
Pl 5(a) A1 (b) BT RV 5 81 45 < 5 P A T AR5 e g o™
(RI5F A, IR A PR A fE ko

B 6 Pl 3 FRIRZAS & 4 4E SBF AHRIE 1h e
MIEA AL . B 6 T AE L 3 Rk
IR AL I ZEARL:  IE O3 H8E PR LA (@ cor ) I
TR I IS R L (Peorers)» FLAETE I F1 315 ) BH A
AL IAAE AP R AEDI R AT, B
P TE, A R T R R AED
RZe, G iEh s R T B3 M
B R o BAT 2 ORI, B3 xR
R IR IT AR RN ) HLAY () o IR S AE SR ATT Y
24 h WETHT IR SR

R 2PN T A AR AL SE 50 SRS IR o7
AP L . — BRI, IR 2R G SR IE
T DR AR A AT DA s 1T S 14 a2 - 6k DX
IRRALAT A A7 KB, ARsEgt 3 FeRA A S 1)
Fl 63 ol QAT TR0 419868 Tl A 22 (A peore) 329 D TEAEL
T L et X 1 R et A7 v A o X P e e

(@)

-1.3}F

-1.5}
<
=
S -17]
o
I

-19+r

— .1 Lol MR | Lol Lol PRI | L

1078 1077 107 1073 0% 1073
Current density/(A-cm™2)
(©)
-1.3r
Ey,

-1.5 \
2 y/
.8
g -17}
o
~ —

o) N

2.1 b

1078 107 107° 105 10 1073
Current density/(A+cm™2)

P7 o FRPEFAHL BN, FRAIRAG 1) DX 3N B2 2 JE el
T LA e R DR IS B R o DRIk, e ol A g
DIRFEAT, OB IZ BI0R Y . Xl A2 A
fi#Fe T Mg-3.08Nd-0.27Zn-0.43Zr &4 (355 FE kL
file UEAh, 3 FRRED S Ageor BUE HKEI/NA Fy
T4, T6, KW F EAEHE LIRS, X bnT AE
4 FE 5 PARFENESE . Ap N op Bl georis N ZEAH, R
G OB XTI/ 3 FIRRAS A 4210 Ap $UH
KANGIFE) Apeors HIF, FRXIESE T F A4 0T A
TRAE AT T4 R T6 5411 K P ik i gt 5 T
@) INEP a7 RV = ke o DN AN ) VA 2!
F. T4. T6, Uil F &GEMEmHEERMR, To &5
6 PR B o e e 1, X S T RN B R R s AT
SR A RR W 3 FIRASH JDBM it e

NBIRON By T4 T6, TN s BE ST BHOREI/N A
F. T4, T6. \E&MBMAL LAY, F &G

H a-Mg FITHILAAR S FELE 7 I 55 — A4 Mg,Nd 41
B, e T4 8¢ T6 M FEfE, 55 M K2 [ 21 ik
W, AAEEIR A MeNd S e Fikb . BRI, F
A 4 BTk 7 1) P AR S e S A e R B
il T4 8¢ T6 &G G il 4008 . IhAh, MGaRE

®)

Potential/V

1077 1076 107 10 1073
Current density/(A+cm™2)

Bl 6 Mg-3.08Nd-0.27Zn-0.43Zr 7% SBF Hi%ifl
1 h 5 AR A il 25

Fig. 6 Cyclic polarization curves of Mg-3.08Nd-
0.27Zn-0.43Zr after immersion in SBF for 1 h:
(a) F; (b) T4; (c) T6
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Table 2 Corrosion potential and current density of Mg-3.08Nd-0.27Zn-0.43Zr alloy after immersion in SBF for 1 h
Alloy Pcorrts' V Pcorrrs' V Apeorr 'V o/V Ap/V J/(pA-cm?)
F —1.837 —-1.737 0.100 —-1.510 0.327 6.7
T4 —-1.779 -1.723 0.056 —1.499 0.280 53
T6 —-1.761 —1.759 0.002 —1.629 0.130 4.6
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