55 25 4555 10 3] FEEEEEFIR 2015 410 A

Volume 25 Number 10 The Chinese Journal of Nonferrous Metals October 2015
XEHS: 1004-0609(2015)10-2783-07 ;

1 Y X Mg-2Nd-0.5Zn-0.4Zr $£5 ¢
A W T BE B =2

CHR N CAIN §7E AN SN 3

(1. W RRHE R MRbE A TR, 1B 471023;
2. WFRHE RS WA e R R AR R GE Ly, B 471023)

% Z: RHBFHHBEI(SEM). X AT (XRD). ZEH HEB(TEM)FISH 1 Y % Mg-2Nd-0.5Zn-0.4Zr EW)EG
S RMALREN, WA RPN & Ak 22 55T 9 Mg-2Nd-0.5Zn-0.4Zr B4 S TERA I (SBF)
PEYIE R . A RFR: WL Y MRS & T AR L A R W Wik, S Aiia T35, I
BRRAT A MeaaYse b Y BEAEEEA S 2L YR o e GRS 208 e VSN 1% Y I, 56 4l 2 Jpe I
;9 1.051 mm/a, {HEERG 4 40.81%.

KR Wi Y EMEEG S EYIEhIEGE; BikErkee

FESES: TG146.2 XERFRERS: A

Effects of Y on biocorrosion properties of
Mg-2Nd-0.5Zn-0.4Zr magnesium alloy
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(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471023, China;
2. Collaborative Innovation Center of Nonferrous Metals of Henan Province,

Henan University of Science and Technology, Luoyang 471023, China)

Abstract: Effects of rare earth Y on microstructure of Mg-2Nd-0.5Zn-0.4Zr magnesium alloys were investigated by
scanning electronic microscopy (SEM), X-ray diffractometry (XRD) and transmission electron microscopy (TEM). The
biocorrosion properties of the Mg alloys in the simulated body fluid (SBF) were evaluated by hydrogen evolution, mass
loss experiments and electrochemical methods. The results show that the morphology of the precipitated phase changes
from continuous network to discontinuous disperse, and grain size is refined after the addition of Y, a new blocky Mg,4Y's
phase forms. Y addition improves the biocorrosion properties of the alloys. When the Y addition is 1%, the corrosive
speed of the alloy is the lowest, which is 1.051 mm/a, only 40.81% of that of the initial alloy.
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1 525§
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Table 1 Chemical composition of tested alloys

Sample Mass fraction/%
No. Nd Zn Zr Y Mg
1 2 0.5 0.4 - Bal.
2 2 0.5 0.4 0.5 Bal.
3 2 0.5 0.4 1 Bal.
4 2 0.5 0.4 3 Bal.
5 2 0.5 0.4 5 Bal.

SRS R &Y B M T, @
ISM—5610LV Z4 14 M B & 4 WAL LA T W 82 A
KT SR JEM—2100 %4 i 43 3% 5 i 1 WA i 4%
GaP T A BB SEI (BT A TR ) TE
37 CHRMA(SBF) T #:4T, F T4 d 20 mm X 5
mm, SBF [¥Jj#%4> /4 8.0 g/L NaCl. 0.14 g/L CaCl,. 0.4
g/LKCI. 0.35 g/LNaHCO;. 0.1 g/L MgCl,-6H,0. 1.0
g/L Glucose. 0.06 g/LL MgSO,7H,0.0.06 g/L Na,HPO,~
0.06 g/L KH,PO,,

Ha Ak 2R A4 CHIG60D 7Y i fk 2 T4k it
17, WWRERAT A d 113 mmX 5 mm, KT = HIAR,

AR N AT BRI, 2l H AR R MR SR AR .
R ATEAAFELE SBF HRE 1 h, H{RIINR FL A A2 E .
WAL IR0 —2.0 V~—1.0 V, F9H53E A 5 mV/s.
AP PHFTIR ARG F N 1X10°~0.1 Hz, HEHRIR
4 5mV.

2 FERE5HM

2.1 HEEMERAELR

1 Fion hy SEB6 4420 SEM 5. I 1(a)n] W,
G ST AR Z R A ERIEL S, DT
b A 2 ORCIR A o I L Y 5 A AT A 2L
FI P IR 2 R, Y WINEN 0.5%E (LK
1(b)), HAMRL AN, /D IHT AR 5k
KA MY E2A 1% OLE 1(c), HrAHA T
o, Hotma T35, B3 LY 1F8 I R 5
ANT 1, A A IR 2 [ A B, e i
Firp, BHAb Akt — 2R, [, WY A,
e S VR A ATV R 1A, TR RS ALK T
KR, Nimanibdikil™, B Y & S 4ksa88 hn i
1(d)Fl(e)), KZATHAHTE ds FAL O SRATE 8 SR AL
PGS T B R R I R AR, Y AR AN A A
TS, SEGRIL, A SFEERRR, X RE
EHT Y WinEL 2 51EM.

K 2 Fin i Mg-2Nd-0.5Zn-0.4Zr F1 Mg-2Nd-
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H A AL IR Mg ,Nd 4. N+
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Wil 3 fros. B 3(a)Fias b A &< TEM 18 HIE
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1 Mg-2Nd-0.5Zn-0.4Zr-xY & 4 1)
SEM 1%

Fig. 1 SEM images of Mg-2Nd-0.5Zn-
0.4Zr-xY alloys: (a) x=0; (b) x=0.5; (c) x=1;
(d) x=3; (e) x=5
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2 Mg-2Nd-0.5Zn-0.4Zr-xY 441 XRD i
Fig.2 XRD patterns of Mg-2Nd-0.5Zn-0.4Zr-xY alloys: (a) x=0; (b) x=1
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202 =
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TEM 1% & SAED 1%
Fig. 3 TEM((a), (c)) and SEAD((b), (d),

(e)) images of precipitated phase of
Mg-2Nd- 0.5Zn-0.4Zr-xY alloys: (a), (b)
x=0; (¢), (d), (¢) x=1
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Fig. 4 Hydrogen evolution curves of Mg-2Nd-0.5Zn-0.4Zr-xY
alloys immersed in SBF for 120 h

x=1.0 x=3.0 x=5.0
Mg-2Nd-0.5Zn-0.4Zr-xY alloy
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U
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Fig. 5 Corrosion rates of Mg-2Nd-0.5Zn-0.4Zr-xY alloys
immersed in SBF for 120 h

B 6 Sz A4 SBF il 120 h 5
Ve R =41 SEM 1%
Fig. 6

SEM images of tested alloys
immersed in SBF for 120 h after removing
surface corrosion products: (a) x=0; (b)

x=0.5; (c) x=1; (d) x=3; (e) x=5
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Fig. 7 Polarization curves of Mg-2Nd-0.5Zn-0.4Zr-xY alloys

immersed in SBF for 1 h
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Table 2 ¢, and J.,, of Mg-2Nd-0.5Zn-0.4Zr-xY immersed
in SBF

Mg-2Nd-0.5Zn-0.4Zr-xY alloy Oeor! V' Jeord( uA-cmfz)
x=0 —1.534 9.055
x=0.5 —1.480 3.995
x=1.0 —1.408 1.490
x=3.0 —1.482 6.397
x=5.0 —1.500 7.465
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Fig. 8 Nyquist plots of Mg-2Nd-0.5Zn-0.4Zr-xY alloys

immersed in SBF for 1 h
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