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° 1  J7KL±²'5³8´µ¶· 

Fig.1  Schematic view of centrifugal casting apparatus under 

an electromagnetic field (EMF): (a) schematic and 

(b) physical map 
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° 2  0S 0.1 T5M`aD6789TUB¤ 

Fig.2  Macrosegregation of primary Si phase under different 

EMF intensities: (a) B=0 T and (b) B=0.1 T 

 

 

 

 

 

 

 

 

 

° 3  jE5M`aDTU¸¹BC�º�B¤»¼ 

Fig.3  Distribution of Si phase under different EMF intensities 

 

 

 

 

 

 

 

 

 

° 4  8½dex� SiU¾gia#5M`a:¿À 

Fig.4  Macrosegregation width of Si vs EMF intensity 
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° 5  jE:5M`aD8½deTUVW 

Fig.5  Morphology of primary Si phase in the outer under 

different EMF intensities: (a) 0 T, (b) 0.025 T,  

(c) 0.05 T, and (d) 0.1 T  

 

 

 

 

 

 

 

 

 

° 6  8KÆÇÈwÉS�ex�TU m��Êt 

#5M`a:¿À 

Fig.6  Size and aspect ratio of Si phase particle size in the central 

and inner side along the radius direction under different 

EMF intensities for cast tubes 
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° 7  jE:5M`aD8K�Ëº;�wÉTU:VW 

Fig.7  Morphology of Si phase in the middle of sample under 

different EMF intensities: (a) 0 T, (b) 0.025 T,  

(c) 0.05 T, and (d) 0.1 T 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

° 8  jE:5M`aD8½wÉGH¨:VW 

Fig.8  Morphology of eutectic colony in middle of tube under 

different EMF intensities: (a) 0 T, (b) 0.025 T, (c) 0.05 

T, and (d) 0.1 T 
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° 9  Ì��xHT�'5���4DÃ|F%ÍÎ° 

Fig.9  Morphology evolution of Si in different period under an 

applied EMF: (a) nucleation of primary Si phase,  

(b) dendritic primary Si phase, (c) broken of dendritic 

primary Si phase, and (d) polygonization of broken 

primary Si phase 
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° 10  ÏÈ¸x�T�Ð¸w���|�¨f 

Fig.10  Morphology of primary Si phase: (a) obtuse and 

(b) congregation 

 

 

 

 

 

 

 

 

 

° 11  ÏÈ¸x�T�'5���4DÃ|F%ÍÎ° 

Fig.11  Schematic illustration of morphology changes of Si phase 
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Microstructure Evolution of Primary Si Phase in Hypereutectic Al-20Si Alloys 

Prepared by Centrifugal Casting under an Electromagnetic Field 
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Abstract: Hypereutectic Al-20Si (mass fraction) alloy hollow tubes were prepared by centrifugal casting under an electromagnetic field 

(EMF). Effects of EMF on the solidification microstructure of the alloy and morphology of primary Si phases were investigated. Results 

show that primary Si phases in the solidification microstructure were refined after applying EMF compared with the microstructure of the 

Al-20Si hypereutectic alloys by conventional centrifugal casting. The segregation layer width of Si phases in the outer of the tube 

decreased gradually with the increase of the EMF intensity. The morphology of the Si phases in the outer of the tube changed from typical 

pentagram into dendrites grown along the heat flow direction. The phenomena of dulling and congregation of the Si phases in the inner of 

the tube were found due to EMF stirring. The size and aspect ratio of the primary Si phase decreased little by little with the increase of 

EMF intensity. The electromagnetic stirring destroyed the radial configuration of Si phases, eutectic Si phases distributed randomly, and 

the eutectic lamina spaces in the eutectic cell increased gradually.  

Key words: centrifugal casting; electromagnetic field; hypereutectic Al-20Si alloys; primary silicon phase 
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