
� 48�    � 2�                                   ��������	                                 Vol.48, No.2 

2019�      2�                        RARE METAL MATERIALS AND ENGINEERING                     February 2019 

�

�����2018-02-02 

���	����	
��
���2016YFB0700303����������������2015B090901044� 


��
�� !"#"1991�$"%&"'()*+�,-)�./0�1"'( 100083"234010-82376939"E-mail: lijianxing804089@ 

126.com 

 

�� CaO � Mg-2Zn-0.5Sr �����	�
��

��

� 

�
����������� 

 

�����  ����� 

('()*+�"'( 100083) 

 

�  ��5 Mg-2Zn-0.5Sr�67
8"9:;<=>?@ABC CaODE�0.1%F0.3%"GCHI"JK�LM�,

-NOPQRSTU"VWXBYZ"[\]�^_"�`,-a Kokubobc8deLfg^_N�h
i"CaOD

EjklmnopqrpEsL�tu.
8vw"x Mg-2Zn-0.5Sr �6pEyQ"z{|}"~��^����N

CaODEL��x Mg-2Zn-0.5Sr�6fg2���N������"Mg-2Zn-0.5SrLfg��7 11.74 mm/a"0.1% CaO

xfg����� 18.2%"� 0.3% CaOxfg���}� 52.0%N����"Mg-2Zn-0.5Sr/0.1CaO�i��}Lz{

���L�fg^_N 

������6�CaO�XBYZ�]�^_�$�fg�7 

�������TG146.22        ������A        �����1002-185X(2019)02-0463-10 

 

��������	
���
�������

��1.74 g/cm

3

������������� ��
�

!�"#���$%&'()*+,-.�/0

[1-5]

1

2345��	6789:�:;<=>?�@AB

CDEFGHI�JK&'HLCM�NO�PQR

S�

[6]

145�TU�()VWXY7�Z����

[H\]�U���^_`]abcd���ef�

g��hij7kl����mDE`�
���

[7]

1 

Gu no

[8]

p5qrs	tuvw, HA/Mg U�

()�xWyz HA �{|�}~��������

��G��W������DEFG�W{���1

Witte no

[9]

�5qrs	�tuv�, HA/AZ91D

�20%��U�()�xW HA/AZ91DU�()�<

j���mDE��`�����!�1��	��

���������AB������� �¡¢£

¤¥���¦�/���§¨

[10]

1Liu no

[11]

p5©

ª«¬�tuv�,; 2%HA ` 2%β-TCP �U�(

)�xW:()CXW­®¯°�W±1²³no

[12]

p5qrs	`´µ¶·�tuv�, MgO/Mg�5%�

10%�20%�U�()�xW MgO:�T¸C�¹º�

»¼]a�½¾¿()�mDE��1 

U�()T¸ÀÁÂÃÄÅÆ��§��M�c

dÇÈ1É�Zn�`Ê�Sr�¹�o¸CËÁ�ÌÍ

����½�gÎ®�¾¿��	mDE��`��

��

[13-15]

1Znbo¸ÏÐ�
�Ñ��ÒH 300�Ó

�<ËÁ"5

[13]

�Sr�Ôe\������Õv��

ËÖ×

[16-19]

1 

ØÙÚ½ Mg-2Zn-0.5Sr�	#T¸()�p5©

ª«¬�tuv�;ÌÍ CaO­®�0.1%�0.3%��

�TU�()1[HÛÌcdÜÝ�Þß��àÚ�

¸$áâÙÚ�ãg�äàntuåæ CaO­®:(

)C�ç:èé�b Mg-2Zn-0.5Sr�	ÛÌcd��

����DE���êë1Øåæ�ìíqrs	v

�()K����U��;Íî¿ï­®¯°b��

�Mðêë1 

��������


�
��
���������

½ñ�# 99.94%�ò�99.99%Éò�Mg-Sr�20%�

Có�	�®�ô38 µmñ�# 96%�õgö�CaO�

#÷)1øùúÍ�÷)û'üýþ�C������

[' Ar �¸"#N���: 700~800 �|´ 10~20 

min��÷)	
«g��: 750 �Nß 10~20 min�

�[Hã
©ª��÷)¹º1:N������\

��# 100 mm ��	ò1ÙÚ()¹ºg´�@�

�# 360 �Nß 18 h����\]�V 1��1 



 464                                            ¡¢6£,-./0                                           � 48� 

 !""#$%&�'��()*"

Table 1  Actual chemical composition of pure Mg and 

alloys (ω/%) 

Materials Mg Zn Sr Al CaO 

Pure Mg Bal. - - 0.056 - 

Mg-2Zn-0.5Sr Bal. 2.03 0.54 0.074 - 

Mg-2Zn-0.5Sr/0.1CaO Bal. 1.90 0.53 0.060 0.014 

Mg-2Zn-0.5Sr/0.3CaO Bal. 2.12 0.58 0.060 0.238 
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 1  !"#$�%����� 

Fig.1  Optical microscopic images of the samples of pure Mg (a), Mg-2Zn-0.5Sr (b), Mg-2Zn-0.5Sr/0.1CaO (c), 

and Mg-2Zn-0.5Sr/0.3CaO (d) 

 

 

 

 

 

 

 

 

 

 

 

 

 2  Mg-2Zn-0.5Sr&Mg-2Zn-0.5Sr/0.1CaO� Mg-2Zn-0.5Sr/ 

0.3CaO��� XRD ' 

Fig.2  X-ray diffraction patterns of Mg-2Zn-0.5Sr, Mg-2Zn-0.5Sr/ 

0.1CaO and Mg-2Zn-0.5Sr/0.3CaO alloys 
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 3  Mg-2Zn-0.5Sr� EPMA/01�� 2�
345 Mg�Sr�Zn�Ca�O�4567  

Fig.3  EPMA micrographs of Mg-2Zn-0.5Sr (a) and its corresponding Mg (b), Sr (c), Zn (d), Ca (e) and O (f) elemental maps 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 4  Mg-2Zn-0.5Sr/0.3CaO� EPMA/01�� 2�
345 Mg�Sr�Zn�Ca�O�4567  

Fig.4  EPMA micrographs of Mg-2Zn-0.5Sr/0.3CaO (a) and its corresponding Mg (b), Sr (c), Zn(d), Ca (e) and O (f) elemental maps 
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 5  89 CaO:;<�=>?@� CaOABCD  

Fig.5  Schematic diagram of the formation of the second phases 

and the CaO particle enrichment 

 

 

 

 

 

 

 

 

 

 

 

 6  !"#$EFGH3�-3IJK 

Fig.6  Tensile stress-strain curves of the experimental materials 

at room temperature 
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Fig.7  pH value of the SBF during the 144 h immersion for 

experimental materials at (37±1) X  

 

 

 

 

 

 

 

 

 

 

 

 

 8  !"#$L 37 X KokuboMNOPY�Z[\]WJK 

Fig.8  Potentiodynamic polarization curves of the experimental 

materials in the SBF at 37 X 
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Table 2  Electrochemical parameters of the samples in SBF obtained from the polarization test 

Material 
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 9  ������ Tafel���������������� 

Fig.9  Corrosion rates of experimental materials calculated by 

the mass loss and the Tafel curve 
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Fig.10  SEM morphologies and EDS spectra of the surface of experimental materials after 10 d of immersion in the SBF at (37±1) E: 

(a) pure Mg, (b) Mg-2Zn-0.5Sr, (c) Mg-2Zn-0.5Sr/0.1CaO, and (d) Mg-2Zn-0.5Sr/0.3CaO 
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Fig.11  X-ray diffraction patterns of the corrosion products on 

the sample surfaces after 10 d of immersion in the SBF at 

(37±1) E 
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Fig.12  Three-dimensional corrosion morphologies of the samples after corrosion product removal for pure Mg (a), Mg-2Zn-0.5Sr (b), 

Mg-2Zn-0.5Sr/0.1CaO (c), and Mg-2Zn-0.5Sr/0.3CaO (d) 
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Fig.13  Schematic corrosion process of the experimental materials (biodegradable magnesium alloys) immersed in SBF 
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Effect of Trace CaO on Microstructure, Mechanical Properties and 

Corrosion Resistance of Mg-2Zn-0.5Sr Biocompatible Alloy 

 

Li Jianxing, Zhang Yuan, Li Jingyuan 

(University of Science and Technology Beijing, Beijing 100083, China) 

 

Abstract: We selected Mg-2Zn-0.5Sr as matrix materials and CaO particles as composite inclusions to produce Mg-2Zn-0.5Sr/CaO biocomposites 

containing trace CaO particles (0 wt%, 0.1 wt% and 0.3 wt%) through stirring and smelting. The microstructure, mechanical properties, and 

bio-corrosion behavior of experimental materials were investigated after homogenizing treatments. It is found that the CaO particles are mainly 

enriched at grain boundaries and between the second phases and the α-Mg matrix. It leads to grain refinement and strength improvement, but has 

different effects on the plasticity of materials. The corrosion potential (E

corr

) of Mg-2Zn-0.5Sr/CaO composites significantly shifts in a more 

positive direction when CaO particles are added to Mg-2Zn-0.5Sr. Immersion tests show that the average corrosion rate of Mg-2Zn-0.5Sr is 11.74 

mm/a. When adding 0.1 wt% CaO, the corrosion rate decreases by about 18.2%, and when adding 0.3 wt% CaO, the corrosion rate increases by 

about 52.0%. Our analysis shows that the Mg-2Zn-0.5Sr/0.1CaO has good strength and corrosion resistance. 

Key words: magnesium alloys; CaO; microstructure; mechanical property; bio-corrosion behavior 
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