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Table 1  Chemical composition of as-cast Mg-0.5Zr-1.8Zn-xGd 

(ω/%) 

Actual composition 

Nominal composition 

Zn Zr Gd Mg 

Mg-0.5Zr -1.8Zn 1.88 0.56 - Bal. 

Mg-0.5Zr-1.8Zn-0.5Gd 1.86 0.54 0.51 Bal. 

Mg-0.5Zr-1.8Zn-1.0Gd 1.85 0.54 1.02 Bal. 

Mg-0.5Zr-1.8Zn-1.5Gd 1.84 0.53 1.51 Bal. 

Mg-0.5Zr-1.8Zn-2.0Gd 1.83 0.52 2.02 Bal. 

Mg-0.5Zr-1.8Zn-2.5Gd 1.83 0.52 2.53 Bal. 
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¨ 1  RS Mg-0.5Zr-1.8Zn-xGdV�F©}WX��ª« 

Fig.1  OM images of as-cast Mg-0.5Zr-1.8Zn-xGd alloys: (a) x=0, (b) x=0.5, (c) x=1.0, (d) x=1.5, (e) x=2.0, and (f) x=2.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¨ 2  RS Mg-0.5Zr-1.8Zn-xGdV�F SEMª« 

Fig.2  SEM images of as-cast Mg-0.5Zr-1.8Zn-xGd alloys: (a) x=0 and (b~d) x=1.5 
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Table 2  EDS analyses of the second phases with different 

morphologies marked in Fig.2 (ω/%) 

Position Mg Zn Zr Gd 

A 11.1 0.0 88.9 0.0 

B 40.1 5.9 0.0 54.0 

C 69.2 11.6 0.6 18.6 

D 55.6 1.9 2.1 40.4 

E 61.0 15.0 0.5 23.5 

F 71.2 12.0 0.6 16.2 

G 62.0 3.4 0.0 34.6 
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¨ 3  RS Mg-0.5Zr-1.8Zn-1.5GdV�F TEM¬\Q­®¯ A'Bz CF SAED°± 

Fig.3  TEM bright-field images (a, c, e) and corresponding SAED patterns (b, d, f) of zone A, B, C of as-cast Mg-0.5Zr-1.8Zn-1.5Gd alloy 
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¨ 4  RSMg-0.5Zr-1.8Zn-xGdV�F²I23­Z-­³´µ 

Fig.4  Engineering stress-strain curves of as-cast Mg-0.5Zr- 

1.8Zn-xGd alloys at room temperature 
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Table 3  Mechanical properties of as-cast Mg-0.5Zr-1.8Zn-xGd 

alloys 

x 0 0.5 1.0 1.5 2.0 2.5 

UTS/MPa 191±3 209±3 215±2 222±3 216±3 211±3 

YS/MPa 143±3 156±3 162±2 168±3 162±3 155±3 

EL/% 7.5±0.3 8.4±0.3 10.7±0.2 10.2±0.3 9.1±0.3 8.7±0.3 
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¨ 5  RS Mg-0.5Zr-1.8Zn-xGdV�F²I¶·¸¹ SEM�� 

Fig.5  SEM fracture morphologies of as-cast Mg-0.5Zr-1.8Zn-xGd alloys at room temperature: (a) x=0, (b) x=0.5, (c) x=1.0, 

(d) x=1.5, (e) x=2.0, and (f) x=2.5 
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Fig.6  Polarization curves of as-cast Mg-0.5Zr-1.8Zn-xGd alloys 

immersed in SBF for 1 h 
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Fig.7  Static corrosion rate (v

w

) of as-cast Mg-0.5Zr-1.8Zn-xGd 

alloys immersed in SBF for 120 h 
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Fig.8  SEM images of as-cast Mg-0.5Zr-1.8Zn-xGd alloys immersed in SBF for 120 h after removing surface corrosion products: (a) x=0, 

(b) x=0.5, (c) x=1.0, (d) x=1.5, (e) x=2.0, and (f) x=2.5 
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Microstructures and Properties of Mg-0.5Zr-1.8Zn-xGd Bio-magnesium Alloys 
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Abstract: The effects of Gd content on the microstructure, mechanical properties and corrosion resistance of as-cast Mg-0.5Zr-1.8Zn-xGd 

bio-magnesium alloy were studied at high melting temperature (780±5 °C). The results show that the grain size of the alloy decreases with 

the increase of Gd content within the range of 0%~2.5% (mass fraction). The alloy without Gd is mainly composed of α-Mg and a small 

amount of dispersed micron Zr particles, while the alloy containing Gd is mainly composed of α-Mg and (Mg, Zn)

3

Gd phase of different 

morphologies. The mechanical properties of the alloy are improved at first and then reduced with the increase of Gd content. When the Gd 

content is 1.5%, the alloy has better mechanical properties than others. Besides, the corrosion resistance is also improved at first and then 

reduced with the increase of Gd content. The alloy with 1.5% Gd content possesses a better corrosion resistance than others because of the 

uniformly distributed and fine reticulated second phase. In the immersion test of 120 h, the static corrosion rate of the alloy with 1.5% Gd 

content is 0.801±0.04 mm/a, and the corrosion morphology is relatively uniform. 

Key words: magnesium alloys; microstructure; biocorrosion property; mechanical property 
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