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Table 1 Chemical composition of ZK60-1Nd alloy (ω/%) 

Zn Zr Nd Mg 

6.0 0.5 1.0 Balance 



�1430�                                        `_ ���/¡                                             � 47� 

�³ÞÞW1áÛæ()�*Û¦§M
�ÛæèÅ

éJ+â*Ûp"#,-–2.0–1.0 V
"#¨�6

1.0 mV·s

-1

t
Ûæ:./012a6 1.0 cm

2

1345

67æ8_
¦§967°*¦§
�:òéJ+â

*Û*;<�1ÎÔ�öJ(�=>\�?@AªB

CDERF:êGHSI* CHI660D JöJ(ÞW

K1��öéLL�MNöé6OöéPQ�öé6

R�STöéP�=öé6 ZK60-1Nd ��Ûæ1*

ÛÕ�¦§6 NaCl¦§
U�6 0.3 mol/L1V��

|ÛÔ\�M� NaCl ¥¦§=6�|WX
U�6

3.5%
�Y�Z�� pH=7
ÛÔó�6(25±2) �1

á»4¾¿*ÛæÞç()��|WXM
[\_`

Þç6 10
20
30
40
50 h
�|¦§*L26 250 

mL1�]^��¥��_`�_aÛæv1*�|I

b
cdáÛæcdý�ö$?e�f]Ûæ�|;

d*XF1 

������	
�

�����ZK60-1Nd �����

ZK60-1Nd���* SEMgh� XRDi!ri 1

Õj1�i 1aG�kx
ZK60-1Nd���*×¿Á

Âlm�nL α-Mg u�op'Þq*rst¾up

ÁÂÁ³1i 1b 6i 1a vw 1 xy*z{ýs1�

i 1bG�kx���nL α-MgM|}Þq~sF*

�	�¾b
k9s��6 50 nm1��uèÅ EDS

�!ÞW
�x Mg
Zn
Nd
Zr 4���*�$Þ

�Þç6�97.14%
1.32%
0.61%
0.93%
��"

#ö%ö$��ÙÚs�4ÞW*��
23 EDSÃ

�ME:* Nd � Zr ��G��Ö�nL α-Mg M


Ã�Q���[15]
����	�¾b6 MgZn

2

u1

i 1c 6 ZK60-1Nd ���* XRD ÞWÃ�
iMv

w 1 Õ�*K��¼½HI*�� XRD i!1��

¶
���MlmuÁ³6 α-Mgu�rst¾MgZn

2

u
���ME:*���� Nd ��¦¿*Oõ�

¦� MgZn

2

uM
º�� XRD !M����*Oõ

vwx�1»_��M���UF* Zr��j��R

w�T*���1vw 2Õ�6���� 500 �òó

24 hd* XRDi!1iM MgZn

2

u����{�V


jxw%��u*���
���u���*��l

�X Nd ���*���Þz�
����G�6Æ

�¦�*���� Nd��1 

i 26 ZK60-1Nd��� SEMgh�����Þ

q*â"#Ã�1�i 2aG�kx
���M*rs

t¾upuop' ñÞq
p���� 30100àµm1

i 2b6oi 2aÙâ¡* Mg
Zn
Nd
Zr 4���

* EDS â"#Ã�1�i 2b G�kx
nL α-Mg

M��p'��* Zn� Nd��*EF���¢{

��*EF
£�nL α-MgM Zn� Nd��*Þq

ºab
������TUVW1¤�����Þq

ºab*w¥G������*{|��À¦

[15]

1§

¹
¨© Zr ��*â"#Ã�G�kx
p¸ Zr �

�Þqab
ªF* Zr��«���t¾upuM


£� Zr��«��4¶?�*VW1 

i 3a~3f 6abJ�HId* ZK60-1Nd ���

SEM gh1�i 3a G�kx
��� 300 �òó    

8.0 hd
��abJó�©
��*ÁÂÃÄlab

J;u�D´¬:RSNJ1i 3b6���� 400 �

òó 4.0 hd*ÁÂ1�i 3bMRw®¯>*xy

pvw 2Õ�°±Oxyt
¤²xy6��upu*

��
£��3ëìÀ���Mrst¾upu³´

µ�1��� 400 �òó 48 hdpßi 3ct
kup

uè4¶¦�1¢abJ_`ª� 96 h_pßi 3dt


���p'��t¾upu�ª
upu���* 

ñÞq·N6�ñÞq
µ�upu��pvw 3 Õ

�±¸xyt6¹>
����H��sFD�	*

��
k��� 0.5 µm ��1i 4 Õj6¤²��  

  

 

 

 

 

 

 

 

 

 

¢ 1££ZK60-1Nd=>? SEM¤¥2 XRD¢¦ 

Fig.1  SEM images (a, b) and XRD patterns (c) of ZK60-1Nd magnesium alloy 
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¢ 2  ��.¨ ZK60-1Nd=>? SEM©ª2«bc?+'

(BR 

Fig.2  SEM image (a) and element line scanning (b) of ZK60- 

1Nd magnesium alloy before homogenization 
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¢ 3  ��.o ZK60-1Nd=> SEM¤¥ 

Fig.3  SEM images of ZK60-1Nd magnesium alloys after homogenization: (a) 300 l, 8.0 h; (b) 400 l, 6.0 h; (c) 400 l, 48 h;  

(d) 400 l, 96 h; (e) 500 l, 8 h; (f) 500 l, 24 h 
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¢ 4  >k 400 lmn 8.0 h o? α-Mg �XLwx? SEM

¤¥2�¦H¬ 

Fig.4  SEM image of eutectic and its EDS analysis of ZK60-1Nd 

after homogenization at 400 l for 8.0 h 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ 5  ��.o ZK60-1Nd=>bc+'(BR 

Fig.5  Element line scanning position (a) and results (b) of 

ZK60-1Nd magnesium alloy after homogenization 
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Fig.6  Average content of Zn, Nd and Zr in α-Mg matrix of the  

alloy held at different temperatures for 8 h 
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¢ 7  pH MN°±?²]³�W� 

Fig.7  Gibbs free energy changes of some metal in 

electrochemical corrosion process 
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¢ 8  ZK60-1Nd=>k®n¯��.oE 3.5% NaCl4JKL?MNhi 

Fig.8  Corrosion rates of ZK60-1Nd magnesium alloys in 3.5% NaCl solution after homogenization at different temperatures: (a) 300 l, 

(b) 400 l, and (c) 500 l 
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� 2  ZK60-1Nd ���� 3.5% NaCl ���	
���� 

Table 2  Morphologies of ZK60-1Nd magnesium alloys after the corrosion in 3.5% NaCl solution 

Time Untreated 2.0 h 4.0 h 6.0 h 8.0 h 16 h 
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Fig.9  Polarization curves of ZK60-1Nd magnesium alloys in 3.5% NaCl solution after homogenization at different temperatures: (a) 300 l,  

(b) 400 l, and (c) 500£l£
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Microstructure and Corrosion Behavior of ZK60-1Nd Magnesium Alloy 

 

Chu Xu, Wang Zhongjun, Zhang Tao, Wang Dongxiao, Wang Hongbin 

(University of Science and Technology Liaoning, Anshan 114051, China) 

 

Abstract: Microstructure and corrosion behavior of ZK60-1Nd magnesium alloy in 3.5 wt% NaCl aqueous solution were studied by 

scanning electron microscope (SEM), X-ray diffractometer (XRD), electrochemical workstation and a brine weight loss method. The 

results indicate that the as-cast microstructure of the ZK60-1Nd alloy is mainly composed of matrix α-Mg, and a coarse network eutectic 

MgZn

2

 phase containing rare earth Nd distributed along the grain boundaries. The corrosion rate of the alloy in 3.5 wt% NaCl aqueous 

solution is 0.2 mg·cm

-2

·h

-1

. After annealing at 400 °C for 96 h, part of the eutectic phase is fused to particles with a maximum size of 0.5 

µm and the corrosion rate is reduced to 0.1 mg·cm

-2

·h

-1

. After annealing at 500 °C for 8.0 h, fishbone eutectic phase is fused to patchy, the 

MgZn

2

 phase is dissolved into the matrix, the contents of Nd, Zn and Zr are increased with uniform distribution in the matrix, and the 

corrosion rate reaches a minimum of 0.03 mg·cm

-2

·h

-1

. The improvement of corrosion resistance is attributed to the increase of the solid 

solution Nd content in matrix α-Mg, which increases the corrosion potential and decreases micro galvanic corrosion in number. 

Key words: ZK60-1Nd; magnesium alloy; homogenization; microstructure; corrosion resistance 
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