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Effect of Casting Conditions on Microstructural Evolution of 

Cast aluminum Alloy in Wedge and Rod Geometries 

By Mr.Nattapon Karnma 

Mr.Saharat leesiri  

ABSTRACT 

Aluminum is a lightweight metal and has high rust resistance, good strength and 

excellent toughness which can be widely used instead of iron and copper in many areas of 

engineering and industry. To date, aluminum is used in the automotive parts industry such 

as cylinder, piston, connecting rod and wheels. Most of these products are derived from 

pure aluminum or aluminum alloys. 

In order to produce the best casting products, it must begin with the high quality of 

molten metal. When the molten metal were poured into the mold cavity, the cooling rate 

and the heat extraction of the molten metal into the mold wall affect the phase 

transformation and properties of cast specimens. Therefore, this project aims to study 

effects of casting conditions on microstructural evolution of cast aluminum alloy in wedge 

and rod geometries. 	Wedge shape mold provides a wide range of cooling rates for the 

same alloy composition within a single experimental run. Phase evolution behavior during, 

continuous cooling was examined in each geometry to determine the relationship between 

the heat transfer direction, cooling rate and microstructural evolution of the representative 

geometries. In addition, the effect of thermal conductivity coefficient of mold materials was 

also studied. 

From the experimental results, green sand mold, green sand mold with chill plate 

and copper mold yield different cooling rates as well as the different heat transfer rates of 



the molten metal resulting in different final microstructure of the cast specimens. When the 

cooling rate is high, smaller 0C-phase grain and uniform distribution of primary silicon in the 

eutectic region have been observed. Mold material with higher thermal conductivity 

coefficients provides a higher rate of heat extraction of the molten metal into the motd wall 

and dendritic structures grow in the direction perpendicular to the mold wall. When 

comparing the specimen geometries; wedge and rod, it was found that wedge cast 

specimens and rod cast specimens exhibit different heat transfer directions resulting in  

different size of a,-phase grains and dissimilar silicon eutectic distribution. Rod cast 

specimens have uniform heat transfer distribution in all directions, consequently uniform 

appearance of microstructures have been investigated. 
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