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Abstract i
178886
Mechanical properties, 1.e. ultimate tensile strength and ductility, of hypoeutectic aluminum-silicon
alloy casting are basically dependent on secondary dendrite arm spacing (SDAS). In general, the
finer the arm spacing, the higher the mechanical properties. It is also known that for a given casting
condition, the SDAS of the cast alloy may be varied, to a certain extent, by controlling cooling rate
during solidification. This study was primarily focused on the effect of cooling rate at different
fraction of solid on SDAS and eutectic silicon phase of ASTM A356 alloy. Pouring temperature was
720°C for all the casting experiments carried out in this study. The cooling rates were varied using
different starting temperatures of cooling water. These temperatures were 1, 5, and 15°C. The
casting experiments were conducted at four different values of the fraction of solids which included
10, 35, 48, and 95 percent. The results show that, for a given cooling rate, the SDAS is dependent
on the fraction of solid. At lower fraction of solid, the SDAS is finer. For the same value of fraction
of solid, the casting solidified at faster cooling rate exhibits finer SDAS. In addition, in this work
preliminarily investigation concerning the effect of strontium on the SDAS was also studied. The
casting experiments were further conducted with the addition of 0.05 weight percent strontium at the
cooling rate was controlled using the cooling water at 5°C. Similarly to the result observed in the
cast alloy without strontium, the lower was the fraction of solid, the finer the SDAS. Interestingly, it
is also observed that, however, under the same cooling rate, the SDAS of the cast alloy with 0.05
weight percent strontium appears relatively wider than that of the cast alloy without strontium for all
the values of fraction of solid. Regarding the effect on eutectic silicon, it is found that morphology
of the silicon of the cast alloy without strontium is also dependent on the fraction of solid and
cooling rate. The eute.ctic phase silicon of the cast alloy solidified under the conditions that higher
cooling rate was applied at lower value of fraction of solid appears relatively finer and well
distributed all over the aluminum matrix; whereas the silicon, solidified under the opposite
conditions that lower cooling rate was applied at higher value of fraction of solid appears coarser,
plate-liked, and formed in isolated cluster. Nevertheless, it appears that different cooling rates over
the values of fraction of solid investigated in this study has no effect on the eutectic silicon

morphology in regard to the cast alloy with 0.05 weight percent strontium.





