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Table 1  Chemical composition of wrought magnesium alloy (ω/%) 

Alloys Al Zn Mn Ca Cu Fe Si Mg 

AZ31 

2.5~3.5 0.6~1.4 0.2~0.3 

- 0.05 0.01 0.1 Bal 

AZC3101 

2.5~3.5 0.6~1.4 0.2~0.3 0.07~0.12 

0.05 0.01 0.1 Bal 
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Fig.1  Schematic configuration of EMC 
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Fig.2  The appearance (a, c) and top( b, d) of ingot AZ31(DCC)and AZC3101(EMC): (a, b) AZ31(DCC), and (c, d) AZC3101(EMC) 
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� 3  AZ3167
9�TU 

Fig.3  Microstructure of magnesium alloys as cast: (a) at ingot border of AZ31 (DCC), (b) at ingot center of AZ31 (DCC), (c) at ingot 

border of AZ31 (EMC), (d) at ingot center of AZ31 (EMC), (e) at ingot border of AZC3101 (DCC), (f) at ingot center of AZC3101 

(DCC), (g) at ingot border of AZC3101 (EMC), and (h) at ingot center of AZC3101 (EMC) 
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� 4  AZC3101(EMC)XRDO XRD�� 

Fig.4  XRD pattern of AZC3101(EMC) 
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Table 2  Mechanical properties of ingots in different  

conditions 

Properties 

AZ31 

(DCC) 

AZ31 

(EMC) 

AZC3101 

(DCC) 

AZC3101 

(EMC) 

UTS/MPa 181 192 185 210 

Elongation 

/% 

10.5 11.9 13.2 19.8 
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Fig.5  EPMA image of the AZC3101 alloy (EMC): (a) image of  

phase and (b) distribution of Ca 
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Fig.6  SEM image of precipitated phase of AZC3101 (EMC) 

 

������
�

20 40 60 80 100

0

500

1000

1500

2000

2500

  

 

I
n
t
e
n
s
i
t
y
/
c
p
s

2θ /(

o

)

Mg

Mg

17

Al

12

5 µm 

a 

b 

60 µm 



�1612�                                          �=
�!"� ;                                           � 38� 

1) §¨#$��CDÝî#�i�Ã�v�e

cË%p�sf�gh�ÈÉi(?��vá, 

2) §¨#$��CDÝî#�i�#$(§A

¬­wx·¸�#$(ÛÜYvá�»¯����É

e8¶vVM®ÐvVM_·�I, 

3) §¨#$��CDÝî#�i(CDÃvá

8��)Ù��ÃváG¢<=©?'Ð15%�ëW

�©?'Ð90%, 

 

12��    References 

[1] Chen Zhenhua(£¤¥). Magnesium Alloys(67
)[M]. Beijing: 

Chemical Industry Press, 2004: 1  

[2] Kainer K U. Magnesium Alloys and Technologies[M]. New York: 

Jon Wiley & Sons Ltd, 2003: 29  

[3] Pan Fusheng(¦`�), Han Enhou(§¨©). High Performance 

Magnesium alloys and Processing Technology(mWX4567


�A ª«)[M]. Beijing: Science press, 2007: 15 

[4] Drnschitz A P et al. SAE Technological Paper[J], 2002, (1): 80 

[5] Huang Xiaofeng(¬­® ) et al. Rare Metal Materials and 

Engineering(�=
�!"� ;)[J], 2002, 31(3): 221   

[6] Peijie Li et al. Mater Letters[J], 2005, 59: 671 

[7] Yan Yunqi( ¯ ° ± ) et al. Rare Metal Materials and 

Engineering(�=
�!"� ;)[J], 2004, 33(6): 561  

[8] Li Jianchao et al. Mater Sci Eng A[J], 2006, 425: 201 

[9] Hao Hai et al. Mater Trans[J], 2007, 48: 2194 

[10] Li Xintao et al. Mater Sci Eng A[J], 2007(460~461): 648 

[11] Ma Xiaodong(²­³) et al. Foundry(9 c)[J], 2007, 56: 914  

[12] Stalmann A et al. Adv Eng Mater[J], 2001, 3: 969 

[13] Laser T et al. Acta Mater[J], 2006, 54: 3033  

[14] Zhao Yunhu (´µ¶ ) et al. The Chinese Journal of 

Nonferrous(<�=·
��¸)[J], 2000, 12: 847  

[15] Zhang Xinguo et al. Transactions of Nonferrous Society[J], 

1996, 6(2): 117  

[16] Cao Zhiqiang et al. Mater Sci Eng A[J], 2002, 327: 133  

[17] Prasso D C et al. Metall Trans B[J], 1995, 26B(12): 128  

[18] Tang Wei(¹ º) et al. Chinese Journal of Materials Research 

(!"KL�¸)[J], 2005, 19(5): 471 

[19] Min Xuegang(»�¼) et al. Journal of Southeast Univer- 

sity(Natural Science Edition(³½���¸ )[J], 2002, 

47(2):109 

 

 

Effects of Microalloying of Ca and Electromagnetic Field on the AZ31 Magnesium Alloy 

 

Ren Zheng, Zhang Xingguo, Pang Lei, Zhang Tao, Sui Li, Jin Junze

 

 

(Dalian University of Technology, Dalian 116024 , China) 

 

Abstract: The continuous castings of wrought magnesium alloy AZ31 with or without the effects of electromagnetic field and Ca 

microalloying were investigated2and the appearances, microstructures and mechanical properties were compared. The results show that the 

ingots with the electromagnetic field casting (EMC) and Ca microalloying have smooth surface, and the defects, such as segregation, 

trapped oxide can be eliminated on the ingot surface. Through EMC and Ca microalloying, the microstructure is improved and the grain in 

the border and center of the ingot has a same size, the β-Mg

17

Al

12

 phases with the shape of dot and approximate dot distribute in the basal 

body uniformly. The yield strength and elongation increase by 15% and 90%, respectively, for the ingot with EMC and Ca microalloying 

compared to the ingot without EMC and Ca microalloying. 

Key words: AZ31; Ca microalloying; electromagnetic field  
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