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• Shrinkage of Al at solidification: 7,14 % 

• Shrinkage of Si at solidification : -2,9 % 

(a) Al – 7,14 % 
(b) AlSi3 – 6,3 % 
(c)  AlSi6 – 5,4 % 
(d)  AlSi9 – 5,2 % 
(e)  AlSi12 – 4,4 % 



Measuring cell 



Experimental  

• AlSi7Mg 
• AlSi12 
• + Ti, Sr 
• TP = 800 °C 

 
• Thermodynamic equilibrium  
calculation 
• SEM 
• Optic microscopy 
• X-ray analysis 

 



Solidification path – AlSi7Mg 

L → αAl 

L → (αAl + βSi + β-AlFeSi) 

L → (αAl + βSi + β-AlFeSi + Mg2Si) 

L → (αAl + βSi + β-AlFeSi + Mg2Si + π-AlMgFeSi) 

 

1: Talina

2: Al

3: Si

4: AlFeSi

5: Mg Si2
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Solidification path – AlSi7Mg 
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Solidification path – AlSi7Mg 
     2 – 3 mm               292 μm               2 – 3 mm                541 μm 

 

             29,7 μm                                        32,9 μm                                               6,0 μm                                         20,7 μm 
 



Dilatometric analysis – AlSi7Mg 



Solidification path – AlSi12 

1: Talina

2: Al

3: Al Fe Si9 2 2

4: Si

5: Al (Fe,Mn) (Al,Si)14 4 5
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L → αAl 

L → (αAl + Al9Fe2Si2) 

L → (αAl + Al9Fe2Si2 + βSi) 

L → (αAl + Al9Fe2Si2 + βSi + Al14(Fe,Mn)4(Al,Si)5) 
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Solidification path – AlSi12 

Al9Fe2Si2 Al14(Fe,Mn)4(Al,Si)5 



Solidification path – AlSi12 
     3 – 4 mm               969 μm               3 – 4 mm                1172 μm 

 

             40,0 μm                                        39,1 μm                                               3,9 μm                                         11,8 μm 
 



Dilatometric analysis – AlSi12 



Conclusions 

• Grain refining and modification has no effect  
on AlSi7Mg alloy 

• Modification has effect on solidification and 
shrinkage of AlSi12 alloy 




