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List of Symbols  

 
Lf = the length of flow 

ΔT= superheat 

ΔH = heat of fusion    

Vd = velocity of flow  

V =    Volume of SiC particles 

ρ1 = Density of particle                                      

Є  = Radius of particle 

ρ  = Density of liquid 

g  = Gravity acceleration 

Z(t) = thicknesses of the region. 

µv = function depends on many factors. 

Vf = volume fraction of SiC . 

Vc= hindering settling velocity 

Vp = Stoke's settling velocity  

Ǿ = volume fraction of particles 

d  = particle diameter 

D = container diameter 

Re = Reynolds Number. 
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INTRODUCTION  
 

    Modern technology has placed sever demands on materials. One 

way to achieve the required quality is to combine two or more element 

materials to form a composite, which can show excellent properties not 

achieved by any of the elemental materials properties of these materials 

and the relatively low production cost make them very attractive for a 

variety of applications in automotive and aerospace industries. 

 

   There are several fabrication techniques available in manufacturing 

the metal matrix composite materials. Stir casting is one of these 

techniques. The composites produced by stir casting have technical 

challenges associated with producing a homogenous, high density 

composite. Effectiveness with which mechanical stirring can incorporate 

and distribute the particles throughout the melt depends on the constituent 

materials, the stirrer geometry and position, the speed of stirring, and the 

mixture temperature. 

 

    Most of the currently available investigations are conducted in an 

effort to optimize the mechanical properties of metal matrix composites. 

Although these mechanical properties result directly from production 

parameters including process, temperature and time, little of this work is 

concerned with investigation of these parameters including the time 

required for particulate distribution in the matrix. The aim of this 

investigation is to study the required time to reach uniform dispersion of 

the reinforcement particles in the matrix material in the stir casting 

method by using simulation models. In the simulation models for the 

aluminum metal matrix, water and glycerol are used as the liquid metal 

(matrix material), silicon carbide particles with different weight 
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percentage are used as a reinforcement, a Pyrex beaker is used as a 

crucible and blades with different angles and rotation speeds are used for 

stirring. 

 

    Water and transparent glycerol/water solution are used to provide 

fluids of varying viscosities. Glycerol/water solution provides a viscosity 

of 3 poise similar to semi solid aluminum. Water provides a viscosity of 
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 poise, similar to that of liquid aluminum, it is  easy for manipulation 

and without chemical interactions between particles and liquid.  

 

    Production of metal matrix composites with complex shapes and 

thin walled castings requires a thorough understanding of what is referred 

to as fluidity. The test that is used to determine the fluidity of molten 

alloys is called "fluidity test" such as the casting fluidity mold. Another 

object of this work is to study the fluidity of A356 alloy reinforced with 

silicon carbide particles by simulating the casting process. The simulation 

process was done by using fluidity software (PASSAGE/SYSFLOW) that 

is based on the SOLA-VOF (A solution algorithm for transient fluid flow 

with multiple free boundaries) numerical technique. The simulation 

software was used to identify the casting length in different conditions.  

 

http://www.visimix.com/examples/setupsv.zip

