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Effects and Mechanisms of Y and Nd Elements on Corrosion Behavior of Mg-Zn-Gd
Alloys
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(1. National Key Laboratory of Baiyunobo Rare Earth Resource Researches and Comprehensive Utilization, Baotou
014030; 2. Baotou Research Institute of Rare Earths, Baotou 014030)

Abstract: The effect of synergistic effect of Y and Nd elements on corrosion resistance of Mg-Zn-Gd alloys was inves-
tigated. The results demonstrate that Nd addition promotes the formation of Mg, Nd; phase, refining the grain size.
However, the large potential difference (approximately 130 mV) between the second phase and Mg matrix leads to a
deterioration in corrosion performance. Y addition effectively suppresses Nd diffusion within the alloy matrix, improv-
ing the corrosion resistance, especially at 9% , where the formation of long-period stacking ordered (LLPSO) phases
result in a progressive rise in corrosion resistance. After T4 solution treatment, the overall corrosion behavior of alloys
is enhanced, and the corrosion mechanism remains consistent with that of as-cast one. Desirable corrosion resistance is
achieved with 9% Y addition, which is attributed to the formation of a uniform and dense oxide film that effectively pre-
vents localized corrosion and hydrogen evolution during the corrosion process. In conclusion, the synergistic effect of Y
and Nd can significantly improve the corrosion resistance of Mg alloys, particularly in aspect of optimizing morphology
of second phase and raising repair capability of oxide film.
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Tab.1 Chemical compositions of as-cast Mg-Zn-Gd-Zr-Ca-Y-Nd alloys %
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Zn Gd Zr Ca Y Nd Mg
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Fig.2 OM images and size distribution of as-cast and T4-8 treated MZGZC-2Y -yNd alloy
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Tab.2 EDS results of marked region in Fig.3

9
g /% i
g Y Nd Zr Zn Gd Ca
A 100 @ — @— - = = = a-Mg
B 7496 — — 0.25 15.82 890 0.08 W AH
Cc  90.55 — 6.29 — 2.03 0.29 0.85 Mg, Nd;
D 8384 3.12 7.38 0.11 3.75 0.68 1.13 MgRE,
E 9242 3.72 0.52 — 2.77 0.20 0.37 LPSO
F 88.83 6.51 — 0.04 426 034 0.01 Mg,Y

2.2 ffif FE§ oo 14 BE I
Pl 4 24 £ 42 75 3.5% 19 NaClK ¥ i v i i A 7
(] ) 20T R B I R X TS S R
CH a1 A a4 ME S5, R B b & U s R
SEHEIN L 4y 3k B 2.35.2.47 F12.17 mL/em®, AHHZ
L4 276 48 h R 9 ZUHT H R 1K 10.23 mL/em?,

Py

150 15+
X &4 A
& Lo a2 B

ot M ] a2
S o— E4&3 <2 B5 543
b e AR N E 423
2 ol oA 4 244
E! s / £ of B #%s
B oF _’.)" ¥ 61
H P ° g
B3 T H
g P A —" S
w e

of ¢ | I I | ] 0 |

EFEmTHMARES S . BEGE&ESNT RS
M EE<EE1I<HEE4<EE3I<H42. WNE 4D
DR = I 157 T O o | e R s O
R IE AR RE L A& 2R 24 h )5 B T %
PR R B TE e . 48 hE L M R HES A5 4E 5
<EHEEA<HELI<HEE3<H42, SHEHIL.&
T4-8 A B 1) A 4 58 1R 32 B ST H 5 A0 Tk
HRMTHEBESE., 8hE, 581 685MA4840
SURHT R 5 0.83.2.93 F14.31 mL/cm?, &
G2 MAE4 3N 7.78 M 8.17 mL/em?, i3 B T 4
fib 3F0 A 4. TA-8 8 A &M A M H 3 R4 TH T HE
R A I<AEE5<884<A83<H4%2, KM
HREFHEN & LTHEHE . R4S h)a, &k
FHTFHI N 52 1<H54E&5<A 4 4<H43<

T2

w

5
1

o>

&

— S Gl
g | O A2 L 'A'éz'iz
S 12F—a- 5423 FIZ_:IEI\A
—a— 544 = B a43

2 ol oy s . G4
S FEsz 3 E oF EE A4S
¥ A =
H or Mo
z S

3F N e
I 2% & 31
K ——

or ¢ | 1 ) !

0 10 20 30 40 50 .
AL ]/
(a) A G T 2k

BRI/
(b) B A S 1B b o

=)

1 1
0 10 20 30 40 50 1
LS (E)/h
() T4-8IAETE & 4 (1 2T H Hh 28

LIS E)/d
(d) T4-8H AL FH & 4 F) S 3ok 56

B4 &2 3.5% 09 NaClig ik P iR 877 Bl B 18] G 09 SLA T ik & F 3 Jf phik &

Fig.4 H, precipitation volume rate and average corrosion rate of alloy inmmersed in 3.5% NaCl solution for different durations
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Tab. 3 Critical values obtained from polarization curves of alloys
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Fig.6  Corrosion morphologies of as-cast alloys after immersion in 3.5% NaCl solution for 48 h
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Fig.7 Cross-section BSE images and EDS results of as-cast alloy 1 after immersion in 3.5% NaCl solution for 48 h
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Fig.8 Cross-section BSE images and EDS results of as-cast alloy 2 after immersion in 3.5% NaCl solution for 48 h
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Fig.9 Cross-section BSE images and EDS results of as-cast alloy 3 after immersion in 3.5% NaCl solution for 48 h
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Fig.10 Cross-section BSE images and EDS results of as-cast alloy 4 after immersion in 3.5% NaCl solution for 48 h
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Fig.11 Cross-section BSE images and EDS results of as-cast alloy 5 after immersion in 3.5% NaCl solution for 48 h
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