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Table 2  Atomic radius and mixing heats of alloy elements 

∆H

mix

/kJ·mol

-1

 Atom radius difference/% 

Element 

Mg Zn Ca Sr 

Radius/nm 

Mg Zn Ca Sr 

Mg - –4 –6 –4 0.160 - 13.13 18.78 34.70 

Zn –4 - –22 –21 0.139 13.13 - 29.44 43.26 

Ca –6 –22 - 1 0.197 18.78 29.44 - 19.59 

Sr –4 –21 1 - 0.245 34.70 43.26 19.59 - 
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Fig.5  Polarization curves of Mg

65

Zn

30

Ca

5-x

Sr

x

 (x=0,0.5,1.0,1.5) alloy rods in SBF solution: (a) Φ=2 mm and (b) Φ=4 mm 
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Table 3  Electrochemical parameters of Mg

65

Zn

30

Ca

5-x

Sr

x

 (x=0, 0.5, 1.0, 1.5) rods 

Φ=2 mm  Φ=4 mm 

Alloy 

E

corr

/V I

corr

/µA·cm

-2

  E

corr

/V I

corr

/µA·cm

-2

 

Mg

65

Zn

30

Ca

5

 –1.261 49.325  –1.310 209.898 

Mg

65

Zn

30

Ca

4.5

Sr

0.5

 –1.230 40.093  –1.267 120.505 

Mg

65

Zn

30

Ca

4.0

Sr

1.0

 –1.249 43.105  –1.259 107.401 

Mg

65

Zn

30

Ca

3.5

Sr

1.5

 –1.254 46.331  –1.292 155.242 
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Fig.6  Corrosion morphologies of Mg

65

Zn

30

Ca

5-x

Sr

x

 (x=0,0.5,1.0,1.5) rod samples (Φ=2 mm) in SBF solution for 12 h: (a) x=0,      

(b) x=0.5, (c) x=1.0, and (d) x=1.5 
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Fig.7  Corrosion morphologies of Mg

65

Zn

30

Ca

5-x

Sr

x

 (x=0, 0.5, 1.0, 1.5) rod samples (Φ=4 mm) in SBF solution for 12 h: (a) x=0, (b)  

x=0.5, (c) x=1.0, and (d) x=1.5 
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Abstract: In order to improve the glass forming ability of Mg-Zn-Ca alloy, Mg-Zn-Ca-Sr alloy rod samples of Φ=2 mm and Φ=4 mm 

with different Sr contents were prepared by a copper mould injection method. Effects of Sr addition on glass forming ability and 

corrosion properties in simulated body fluids of Mg-Zn-Ca alloys were studied by X-ray diffraction, scanning electron microscopy, 

differential scanning calorimeter and electrochemical test. The results show that with the increase of Sr content, the rod samples of Φ=2 

mm are all in completely amorphous state. While the microstructure of rod samples of Φ=4 mm are composed of amorphous phase and 

crystalline (Mg and MgZn) phases. However, the volume fraction and particle size decrease with the increase of Sr content, which 

indicate that the glass forming ability of Mg-Zn-Ca alloy is enhanced by Sr element addition. Mg

65

Zn

30

Ca

4

Sr

1 

alloy exhibits the highest 

glass forming ability. The results of electrochemical test demonstrate that Sr-doped samples show more positive corrosion potential and 

smaller corrosion current density, which suggest that the corrosion resistance is improved with the increase of Sr content. The corrosion 

resistance of Mg

65

Zn

30

Ca

4.5

Sr

0.5

 alloy is the highest among the rod samples of Φ=2 mm, while the corrosion resistance of 

Mg

65

Zn

30

Ca

4

Sr

1

 alloy is the best among the rod samples of Φ=4 mm. 

Key words: Mg-Zn-Ca-Sr amorphous alloys; glass forming ability; corrosion properties 
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