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Fig.1  Backscattered electron (BSE) images of Mg-10Gd-0.5Zr cast alloys with different Sm contents: (a) 0%Sm, (b) 1%Sm, (c) 3%Sm, 

and (d) 5%Sm 
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Fig.2  XRD patterns of Mg-10Gd-0.5Zr cast alloys with different 

Sm contents 
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Fig.3  Backscattered electron images of Mg-10Gd-0.5Zr alloys after aging treatment: (a) 0%Sm, (b) 1%Sm, (c) 3%Sm, and (d) 5%Sm 
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Fig.4  XRD patterns of Mg-10Gd-0.5Zr alloys with different Sm contents: (a) solution treated at 525 � for 8 h and (b) aging treated at 

225 � for 12 h 
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2.3  Sm � Mg-10Gd-0.5Zr �������	
 

o 1 )�s Sm g� Mg-10Gd-0.5Zr ��%E5

NO�!"
RBS�B
ijM7.�o 1I��4

�!"��NRB
ijM7FkH�@ Sm g��

��ijM7;�) 115�168�178�168 MPa�M7

Éh�ÐDH�3 3%Sm 8�;p�s��� Sm 


!"¨)��b 54.78%.����@A/012
�

��«Ä4
 Sm E57���sNcd4
�!% 

20 30 40 50 60 70 80 90

 

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

� �

�

�

� �

2θ /(

o

)

�

�

�

�

�

��

�

�

�

�

����α-Mg

��� Mg

�
Gd

����Mg

��
Sm

�

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

0%Sm

1%Sm

3%Sm

5%Sm

b

20 30 40 50 60 70 80 90

 

 

�

�

�

� �

�

�

�

2θ  /(

o

)

I
n
t
e
n
s
i
t
y
/
a
.
u
.

�

��

�

�

�

�

�

����α-Mg

����Mg

41

Sm

5

 

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

0%Sm

1%Sm

3%Sm

5%Sm

a

a b 

c 

d 



�174�                                          �������	
                                            � 48� 

 

 

 

 

 

 

 

 

 

 

 

 


 5  Mg-10Gd-5Sm-0.5Zr������������������� 

Fig.5  Backscattered electron image (a) and EDS analysis (b) of Mg-10Gd-5Sm-0.5Zr alloy after aging treatment 
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Fig.6  TEM image (a) and electron diffraction pattern (b) of Mg-10Gd-3Sm-0.5Zr alloys after aging treatment 

 

� 1  �������	
 

Table 1  Tensile strength of tested alloys (MPa) 

As-cast Aged at 225 ' for 12 h 

Alloy 
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Table 2  Elongation of tested alloys(%) 

As-cast Aged at 225 ' for 12 h 

Alloy 

25 ' 25 ' 200 ' 250 ' 300 ' 

Mg-10Gd-0.5Zr 1.4 1.33 5.27 6.67 8.47 

Mg-10Gd-1Sm-0.5Zr 0.8 2.13 3.53 4.87 7.2 

Mg-10Gd-3Sm-0.5Zr 0.93 2 2.87 3.87 6.53 

Mg-10Gd-5Sm-0.5Zr 1.53 2.93 2.47 4 6.67 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 7  56 Sm78 Mg-10Gd-0.5Zr��9�� 250 ':;<= SEM"# 

Fig.7  SEM images of tensile fracture for the Mg-10Gd-0.5Zr alloys at 250 ' after aging treatment: (a) 0%Sm, (b) 1%Sm, (c) 3%Sm, 

and (d) 5%Sm (DR: dimple region, CP: cleavage plane, GB: grain boundary, TR: tear ridge, IC: intergranular crack) 
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Effect of Sm on Microstructures and Mechanical Properties of Mg-10Gd-0.5Zr Alloy 
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Abstract: Mg-10Gd-0.5Zr alloys with 1wt%~5wt% Sm addition were prepared by a melting and casting method. The effect of Sm on 

microstructures and mechanical properties were investigated by tensile tests, SEM and XRD. The results show that the Mg

41

Sm

5

 phase is 

found because of Sm addition, and Sm promotes the precipitation of Mg

5

Gd. After solution-aging treatment, the coarsening eutectic 

structures at grain boundary are dissolved and the precipitation disperses homogeneously. The finer grain size is observed when the 

content of Sm comes to 3wt%. Some of Mg

5

Gd phase become short rod-like when Sm addition is 5wt%. At the same experimental 

temperature, the strength of tested alloys increases at first and then decreases, and the peak strength appears when the content of Sm is 

3wt%. For the same alloy, with increasing of test temperature, the strength increases at first and then decreases too. When the Sm content 

is 0~1wt%, the temperature of tensile strength peak is 200 ºC while when Sm content is 3wt%~5wt% the temperature is 250 ºC. There is 

an abnormal temperature effect in tensile tests; the Sm addition reinforces the effect and increases the temperature of tensile strength peak.  

Key words: Sm; Mg-Gd-Zr alloy; microstructures; solution-aging; tensile strength 
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