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Abstract

This work aims to investigate the effect of the casting thermal
parameters such as (cooling rate, solidification velocity, and
.temperature gradient) on the cast structure of Al-Si alloys

The study was performed on two types of these alloys, one
contains (0.5%Si1) and the other (7%S1) using a casting system of a
sand mold and  a copper chill. After that, the castings were
sectioned longitudinally into two equal halves and then the
surfaces were prepared for microscopic examination. Then
microstructure images were taken along the mid surface as a one
image for every each Smm. Then, the microstructure images were
processed by Photoshop CS2 and Imagel programs to measure the
average grains size of the aluminum from each image. Finally, the
relationships between the distance from the chill-casting interface
and the average grains size were plotted. On the other hand, a
simulation model was built-up for the solidification process of
these alloys using a program written by a FORTRAN language
employing a finite difference method in approximates the three
dimensional transient heat conduction of differential equation.

From the simulation process, the cooling curves and the

solidification parameters were estimated, and the figures that show

the variations of these parameters along the mid surface of each
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casting were drawn. Finally, the relationships between the average
grains size which were computed by the Image] program and the

solidification parameters which were obtained from the simulation
program were extracted.
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