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Table 1  Chemical composition of 2A50 aluminum alloy (ω/%) 

Cu Si Mg Mn Zn Ti Ni Fe Al 

2.43 0.82 0.68 0.53 0.12 0.06 0.05 0.01 Bal. 
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Fig.1  Schematic diagram of electromagnetic stirring equipment 
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Table 2  Process parameters of experiment 

No. Stirring current, I

s

/A Stirring frequency, f

s

/Hz 

0 0 0 

1 10 30 

2 20 30 

3 30 30 

4 40 30 

5 30 10 

6 30 20 

7 30 40 
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Fig.2  Schematic diagram of different sampling positions of 

aluminum alloy semi-solid billet 
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Fig.3  Microstructure of 2A50 aluminum alloy without the 

electromagnetic stirring process 
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· 4  IJMN� 30 Hzk}¡IJ=K¿�� 2A50PQ�R�STU�VLWXYZ_[\]^ 

Fig.4  Microstructures of the central (a, c, e, g) and peripheral (b, d, f, h) parts of semi-solid 2A50 aluminum alloy prepared by electro- 

magnetic stirring process with the stirring frequency of 30 Hz and different stirring currents: (a, b) 10 A, (c, d) 20 A, (e, f) 30 A, 

and (g, h) 40 A 
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Fig.5  Variations of the average grain size with the stirring 

current 
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Fig.6  Variations of the shape factor with the stirring current 
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· 7  IJ=K� 30 Ak}¡IJMN¿�� 2A50PQ�R�STU�VLWXYZ_[\]^ 

Fig.7  Microstructures of the central (a, c, e, g) and peripheral (b, d, f, h) parts of semi-solid 2A50 aluminum alloy prepared by 

electromagnetic stirring process with the stirring current of 30 A and different stirring frequencies: (a, b) 10 Hz, (c, d) 20 Hz,    

(e, f) 30 Hz, and (g, h) 40 Hz 
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· 8  ��r����IJMN_ÀÁ 

Fig.8  Variations of the average grain size with the stirring 

frequency 
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Fig.9  Variations of the shape factor with the stirring frequency 
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Fig.10  Variations of the average grain size and shape factor of 

semi-solid billet prepared by electromagnetic stirring 

with different process parameters 
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Abstract: The effects of the stirring current and frequency on the microstructure of the semi-solid 2A50 alloy at the central and peripheral 

parts of the billet were studied. Results show that the coarse dendritic particles are the main constituent of the microstructure without 

electromagnetic stirring, where the length of the dendrite arm is larger than 200 µm. This type of semi-solid billet is unqualified for the 

semi-solid forming. With the increase in stirring current or stirring frequency, the average size of the grains located at the central and 

peripheral regions decreases first and then slightly increases when the stirring current and stirring frequency is over 30 A and 30 Hz, 

respectively; the shape factors at central and peripheral parts gradually increase and then slightly decrease when the stirring current is 40 A 

or the stirring frequency is 40 Hz; Furthermore, the uniformity of the grain size and shape factor at the central and peripheral parts is 

improved with the increase in the stirring current or the frequency. The optimal average grain size of 75.6 µm and the shape factor of 0.73 

are able to be obtained under the stirring current of 30 A and stirring frequency of 30 Hz. 

Key words: aluminum alloy; semi-solid billet; electromagnetic stirring; microstructure 

 

Corresponding author: Wang Yongfei, Postdoctor, Associate Researcher, Department of Mechanical Engineering, Xi’an Jiaotong 

University, Xi’an 710049, P. R. China, Tel: 0086-29-82668607, E-mail: yongfeio@126.com 


