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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 
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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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=> XRDD 

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 

 

Q��6e��	;<�op 13qr� 

1) �����������������: Mg

�� MgO��é��ÐPQ��é5ï½¾ MgO�

Ò�� ZnOÑ SrO�����9 Kokubo�6e���

��é���?����é�dS Sr(OH)

2

	��b�

�� !�"^����Ä#$��%°	&'�.

��(ð&'ù?Ï)fé	*!&+���,-.

è¯/.é	Ï)�����?�����^���

?Ï)01Ñ OH

-

,p 13	 b

1

}c

1

}d

1

/� 

2) Cäe;<�b23�: Mg	äe;<�b

H�ëì��x�;<,p 13 	 a

2

/�ÐPQ	4

15�ùúj Zn¿À6�ùú�7Sý<b	GH�

���6e����� CaO01��	4e�	GH

Îäe	;<�b�DEäeý<b�8�LK α-Mg

,o9:,4/},5//��%;;<�GHäe;<�

b���<~=	©<ª,p 13 	 b

2

}c

2

}d

2

/�

(ð©<ªBÏ)äe>?�������B;<@

ì^_¯�A< H

2

	BCbòM�©<ª�5DE

)��F¯~"f¶����é��Ï)01j OH

-

� 

3) C.�;<���23�: Mg�G�	H�

41§¨)�5aS.��,Mg(OH)

2

���á/	

���;<VMëì^_,p 13 	 a

3

/��ÐPQ

��)°Mg(OH)

2

jHPO

4

3-

KCa

2+

VM��	CaHPO

4

����4e�	j4I
���)�Þ7PQ�

CaO ��Se�����&�S�	 Ca(OH)

2

�J=

K��6e��GH Ca

2+

L¥��aS CaHPO

4

¢£

�	���GHPQ	ý;<bc�"�� 0.3%CaO

�)°	µ¶;<�ëìBC.�;<����M

 ©<ª5DN¤éÑOPEQ,p 13	 d

3

/� 

4) <R;<	ëì^_�: Mg.�»¼þ��

S'	 Mg(OH)

2

����;<VMT�ëì^_,p

13 	 a

4

/���ÐPQ������? CaHPO

4

G

U�÷ø	��&+�� CaHPO

4

stVW���	

Ca

2+

Ñ HPO

4

2-

5D�)�Mg-2Zn-0.5Sr dS CaHPO

4

¢£�@H�'wJX©<	@ì¤��©<ªY?

íî¤	;<ª,p 13	 b

4

/��Mg-2Zn-0.5Sr/0.3CaO

�ëì^_	µ¶;<5DBC¢£��;<ªEQ

8[¤[),p 13	 d

4

/�Mg-2Zn-0.5Sr/0.1CaO�©

<����cZL2���@x�¦ ¡	¢£é�

B8©<'w@ì^_['w¤�EQ,p 13	 c

4

/� 

��&° CaO 2 Mg-2Zn-0.5Sr ý;<bc	3

4»¼i�S;<�bj CaHPO

4

¢£���üv�

	\]ùú�¹º�� 0.1%CaO��cZ��L2�

� ¡	¢£��ý;<bc@ø���� 0.3%CaO

��)°	µ¶;<GHPQ;<�b�BC¢£� 

 

 

 

 

 

 

 

 

 

 

 

 12  ;<GH��IJ:KL��?@ 

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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