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Bu galismada ilk olarak, yiiksek katilik oranlarinda yan kati metal eriyikleri igin bir viskozite denklemi gelistirilmistir.
Gelistirilen denklemde malzemenin ig yapisindaki dedisiklikler géz dniine alinmistir. Yiiksek katilik oranlarinda yan
kati metal eriyiklerinin sivi faza doymus poroz ortam gibi davrandigi, uygulanan deformasyon miktan ve katilik
oranina bagll olarak igletim sirasinda yumusadigi veya sertlestigi kabul edilmistir. Yeni modelle elde edilen
sonuglar literatlirdeki deneysel sonuglarla karsilastinlmistir. Yan kati metal eriyiklerinin  dokimi sirasinda
parcaciklann heterojen dagiimindan kaynaklanan faz segregasyonuna (yidilma olayr) etki eden faktorler
gelistirilen matematiksel model kullanilarak niimerik olarak incelenmistir. Yigiima olayina etki eden en &nemli
etkenlerin dokiim hizi, kalip geometrisi, katilik orani ve 1si transferinin oldugu tespit edilmistir. Faz segregasyonu
eriyik icindeki kati parcaciklann yoriingelerinin takip edilmesiyle incelenmistir. Matematiksel model aynca ikili
alasimlann katilasmasi sirasinda ortaya cikan kati+sivi bdlgenin modellenmesine uygulanmigtir. Kati+sivi bolge
belli bir katilk oranina kadar Newtonyen olmayan yan kati eriyik belli bir katilik oranindan sonrada poros bolge
olarak modellenmistir. Sonuglar yeni modelin bu bélgede olusan fiziksel olaylan geleneksel modellere gore daha iyi
temsil ettigi sonucuna vanimigstir.
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In the first part of this study, a viscosity equation for semi-solid metal slurries at the high solid factions. The new
model considers the structural changes in material microstructure and assumes the slurry behaves as a
viscoplastic porous medium saturates with liquid phase and hardened or softened depending on the shear rate
and solid fraction. The result obtained with the new model is compared with the experimental results available in
the literature. Using the mathematical model, fractionation or phase segregation occurs during the mold filling of
semi-solid slurries is numerically investigated. The major effects that contribute to segregation are found to be
the punch velocity, mold geometry, solid fraction and heat transfer rate. Phase segregation is investigated by
following the trajectories of the particles in the slurry. The semi-solid slurry concept is applied to modeling the
mushy (solid + liquid) region in binary alloy solidification. The mushy (solid + liquid) region is considered to
behave as a non-Newtonian fluid until a critical solid fraction and a porous medium thereafter. It is found that the
new model represents the physics of the solid + liquid region better than conventional methods.
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