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defined by a customer are given in a broad range. Picking up 
either the lower (6.0 wt.%) or upper (8.0 wt.%) content of silicon 
from the AlSi7Mg (356 alloy according to American 
nomenclature) alloy specification, distinctly change the size of 
SDAS in the solidified as-cast structure for approximately 7 µm.  
Therefore, the effect of chemistry on the size of SDAS has to be 
understood and properly used in order to obtain the requested 
quality of the cast product. This effect is getting more important 
as we are closer to the riser side of our cast product. 
Consequently, the effect of the chemical composition should be 
used for fine tuning  to reach the desired size of SDAS. 
 

 
Fig. 6. Light optical micrographs of aluminum-silicon alloys as a 

function of various content of silicon 

 
Fig. 7. Optical micrographs showing the effect of various contents 

of copper (wt.%) in Al-Si-Cu alloys on the size of SDAS 
 
 
4. Conclusions 
 

Experiments were carried out to observe the effect of silicon 
additions between 1.3 and 9.7 wt.% and copper additions between 
0.37 and 4.7 wt.% on the size of  secondary dendrite arm spacing 
(SDAS) in Al-Si-Cu alloys. It was found that the addition of 
silicon and copper slightly reduced the size of SDAS comparing 
to the effect of the cooling rate but still not so insignificant that 
they influence can be ignore. This decrease in the size of  SDAS 
seems to correlate well with the formation of a large volume of 
solute during solidification of the aluminium alloys with a high 
content of silicon and copper. The obtained results are in 
agreement with  data contained in the available literature.  
 

a) Al -10 wt.% Si alloy             b) Al - 8 wt.% Si alloy         

c) Al - 6 wt.% Si alloy         d) Al - 4 wt.% Si alloy         

e) Al - 2 wt.% Si alloy          

a) Al – Si 6 – Cu 0.76  alloy      b) Al – Si 6 – Cu 1.76  alloy         

d) Al – Si 6 – Cu 3.20  alloy         c) Al – Si 6 – Cu 2.23  alloy         

e) Al – Si 6 – Cu 4.71  alloy         
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	Microstructural changes that occur with the increasing silicon content are shown in Figures 6 (a to e).  These micrographs depict the development of a smaller SDAS as silicon content increases. Structure analysis presented in Figures 6 and 7 show tha...
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