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ABSTRACT 
The aim of this research is to predict the shrinkage defects in Al-Si castings by determination the 

suitable pan1meters and techniques which can he applied in C&Sting simulation system. Also, it aims to 
specify the role of silicon content in amount, morphology, and distribution of these defects. The 
Numerical solution has been carried out using an explicit 3-D finite difference method for the given 
system of the casting and a mold. Additionally, an experimental eP-Sting of the studied samples was 
achieved. It was found that the shrinkage porosities increased with increasing the silicon content up to 
7%, so at this peak, they spread in all cast regions and cannot be predicted. The low silicon alloys 
suffered from only the shrinkage cavities defects that can be predicted by mapping the solidus time 
contours. Finally, It was concluded that the critical temperature gradient value of the porosities 
development in the eutectic (Al-12%Si) alloys was 1.3 °C/cm. 
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INTRODUCTION 

Producing sound aluminum-silicon 
castings is one of gl'eai economic significance 
to the fowidry industry; however, shrinbge 
defects are the ma.in categories of casting 
defects which take many forms; shrinkage 
cavity, porosity and surface sink. Such defects 
have e negative economic impact on casting 
production; their consequences range from 
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high rework costs to casting rejection as 
reported by Becketmann [I ). 

During recent years, the applica1ion of 
some P:Opular commercial software as 
computer simulation too la has become wi~l y 
accepted within the foundry industry. The 
application of casting simulation has been inost 
beneficial, for avoiding shrinkage scrap, by 
predication of sbrinkage defects without 
having to discover them in the foundry through 



 



 



 



 



 



 



 



 



 



 



 



 


