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 1  A357!"�#$%�  

Table 1  Chemical composition of A357 alloy (ω/%) 

Si Mg Fe Ti Cu Zn Mn Al 

7.00 0.56 0.07 0.11 0.02 0.05 0.02 Bal. 
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Fig.1  Sketch map of fluidity test mould 
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Fig.2  3d shape of fluidity casting 
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Table 2  Experiment condition 

Temperature/« 600 610 630 650 670 

Matrix solid fraction/% 25 14 0 0 0 

Volume fraction of SiC

p

/% 10 15 20 0 0 
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Fig.3  Total solid fraction curve of 15% SiC

p

/A357 composites 
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Fig.4  Equivalent density curve of 15% SiC

p

/A357 composites 
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Fig.5  Apparent viscosity curve of 15% SiC
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/A357 composites 

 

 

 

 

 

 

 

 

 

 6  �� !"#$%� 

Fig.6  Mesh generation of fluidity mould 
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Fig.7  Result comparison of numerical simulation (a~c) and experimental test (d~f) at different pouring temperatures: (a, d) 600 &,    

(b, e) 630 &, and (c, f) 670 & 
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Fig.8  Flow length of SiC

p

/A357 composites at different pouring 

temperatures 
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Fig.9  Microstructures of SiC

p

/A357 composites at different positions: (a) end part of 600 &, (b) front part of 600 &; (c) end part of 

630 &, (d) front part of 630 &; (e) end part of 670 &, (f) front part of 670 & 
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Fig.10  Result comparison of numerical simulation (a~c) and experimental test (d~f) with different volume fractions: (a, d) 10%,      

(b, e) 15%, and (c, f) 20% 
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Fig.11  Flow length of SiC

p

/A357composites with different 

volume fractions 
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Fig.12  Microstructures of SiC
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/A357composites at different 

positions: (a) end part of 10%, (b) front part of 10%;   

(c) end part of 15%, (d) front part of 15%; (e) end part 

of 20%, (f) front part of 20% 
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Abstract: Stir casting process is well suitable for large scale and complex composite components, but the flow behavior becomes 

complicated due to the addition of SiC particles; therefore the mould filling process is of great significance for preparing high quality 

composite castings. In this study, a flow model of SiC

p

/A357 composites was built through a numerical method, and the influences of the 

pouring temperature and SiC volume fraction on the fluidity and SiC particle distribution were studied by fluidity test. The results show 

that the fluidity of SiC

p

/A357 composites increases with the increase in pouring temperature, which is more obvious in the semi-solid 

range; in the meantime, however, the volume fraction of SiC particles at the flow-front is less than that at the end, resulting in the 

deceasing whole homogeneity of SiC particles. The fluidity of SiC

p

/A357 composites decreases with SiC volume fraction increasing, and 

the reduction in SiC

p

 at flow front slows down, so the homogeneity of SiC

 

volume fraction is improved. The numerical simulation is 

roughly accord with fluidity test.  
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