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2.2  Sm � Mg-10Gd-0.5Zr ���������	
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¢ 1  £} Sm�5 Mg-10Gd-0.5Zr,¤98¥qGE¦§ 

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 

 

 

 

 

 

 

 

 

 

 

 

 

¢ 2  £} Sm�58 Mg-10Gd-0.5Zr,¤9 XRD¢¨ 

Fig.2  XRD patterns of Mg-10Gd-0.5Zr cast alloys with different 

Sm contents 
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¢ 3  £} Sm�5 Mg-10Gd-0.5Zr9fghij8¥qGE¦§ 

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 

 

 

 

 

 

 

 

 

 

 

 

¢ 4  £} Sm�58 Mg-10Gd-0.5Zr9«hij XRD¢¨ 

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 �������	
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 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 

 

 

 

 

 

 

 

 

 

 

 

 6  Mg-10Gd-3Sm-0.5Zr����� ��!"#���$�%& 

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

 

3  �  � 

1�JP Sm ������°±$;@A¹ºf

Mg

41

Sm

5

�Mg

5

Gd���ÚÛÒ�+,-×�'./�

Sm��V��® Mg

5

Gd�g9��� <ÜÊ��'

Ü¨��¹º�É�g9�¥¦./�3%Sm�$;

��Ý�z�5%Sm�$;f�9Y©Þ- Mg

5

Gd�� 

2�&�N°±G23�JP Sm������$

;��2RQB=4S�Sm��H 3% �KE�2

ß�� 

3�M"NO:$;�JPEFG2�QBKE�

2RQB=4S�9Y^_G2<`�0%~1%Sm �

$;KE�2WX9Y& 200I�3%~5%Sm�$;K

E�2WXH 250 I�Sm ��V��®a:^_G

2<`�¯�9Y�2WX�G2QB� 

 


��    References 

[1] Ding Wenjiang(>?@), Wu Yujuan(ABC), Peng Liming(D

EF) et al. Materials China(GH��IJ)[J], 2010, 29(8): 

37 

[2] Wu guohua(AHK), Chen Yushi(LBM), Ding Wenjiang(>

?@). Manned Spaceflight(NOPQ)[J], 2016, 22(3): 281 

[3] Jiang Yanbin, Guan Lei, Tang Guoyi et al. International 

Journal of Minerals, Metallurgy and Materials[J], 2015, 22(4): 

GB 

 

IC 

 

GB 

 

CP 

 

TR 

 

DR 

 

CP 

 

DR 

 

CP 

 

a 

b 

c 

d 



�176�                                          �������	
                                            � 48� 

411 

[4] Tork N B, Razavi S H, Saghafian H et al. Advanced 

Engineering Materials[J], 2016, 18(1): 156 

[5] Li R G, Xin R L, Liu Q et al. Materials Characterization[J], 

2015, 109: 43 

[6] Srinivasan A, Dieringa H, Mendis C L et al. Materials Science 

and Engineering A[J], 2016, 649: 158 

[7] Dong Lijun(RST), Xia Chang(UVW), Zhou Yan(X Y). 

Foundry(Z[)[J], 2014, 63(11): 1149 

[8] Fu Sanling(\]^), Li Quanan(_`a), Jing Xiaotian(bc

Q) et al. Foundry(Z[)[J], 2014, 63(1): 53 

[9] Zhang Zhenyan, Peng Liming, Zeng Xiaoqin et al. Materials 

Characterization[J], 2009, 60(6): 555 

[10] Rokhlin L L, Dobatkina T V, Nikitina N I. Materials Science 

Forum[J], 2003, 419: 291 

[11] Shi X Y, Luo A A, Sutton S C et al. Journal of Alloys and 

Compounds[J], 2015, 650: 622 

[12] Xiao Hongchao, Tang Bei, Liu Chuming et al. Materials 

Science and Engineering A[J], 2015, 645: 241 

[13] Alizadeh R, Mahmudi R, Ngan A H W et al. Journal of 

Materials Science[J], 2015, 50(14): 4940 

[14] Liu Ningyuan, Zhang Zhenyan, Peng Liming et al. Materials 

Science and Engineering A[J], 2015, 627: 223 

[15] Zhang Qi(d e), Sun Liangcheng(fgh), Lu Fei(i j) 

et al. Materials Review(��kl)[J], 2015, 29(5): 105 

[16] Rokhlin L L, Nitikina N I, Dobatkina T V. Journal of Alloys 

and Compounds[J], 1996, 239: 209 

[17] Li Quanan(_`a), Li Kejie(_mn), Zhang Qing(d W). 

Transactions of Materials and Heat Treatment(��o��

1l)[J], 2011, 32(12): 84 

[18] Fu Sanling(\]^). These for Doctorate(pq1rs?)[D]. 

Xi’an: Xi’an University of Technology, 2016: 69 

 

 

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 

 

Corresponding author: Li Quan’an, Ph. D., Professor, School of Materials Science Engineering, Henan University of Science and 

Technology, Luoyang 471023, P. R. China, E-mail: q-ali@163.com 


