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Ozet

Silisyum nitriir seramikler sitotoksik olmamasi, yiiksek kirilma toklugu, uzun 6miirlii olmasi, aginma direnci ve disiik
stirinme katsayist gibi istiin ozellikleri nedeniyle biyo uygulamalarda giin gegtikge daha fazla kullanim alani bulmaktadir.
Bu ¢aligmada, serit dokiim yontemi ile biyomalzeme uygulamalarinda kullanilmak izere fonksiyonel derecelendirilmis
Si3N4 malzemesinin, organik bazli siispansiyonlarinin hazirlanmasi ve hazirlanan seritlerin farkli soguk izostatik pres
basincinda (1000-1500-2000-2500 bar) preslenmigtir. Kullanilan hammaddelere XRD, SEM, tane boyut analizi yapilip
hazirlanan siispansiyonun zeta potansiyeli ve reolojik 6l¢iimleri yapilmis, optimum kogullarda dékiim islemi
gerceklestirilmigtir. Yapilan deneysel ¢alismada ana hammadde olan Si3N4’iin disinda solvent, baglayici, plastiklestirici,
sinterleme katkist ve por yapict (grafit tozu) gibi ilaveler kullanilmigtir. Hazirlanan siispansiyonlar 18 saat karistirilmis ve
serit dokiim cihazt ile dokiim yapilarak ham seritler elde edilmistir. Ham seritler kurutulduktan sonra belirlenen
boyutlarda kesilip 4 farkli porozite oraninda (her katman 5 serit olacak sekilde) lamine edilmistir. Ardindan iretilen
silisyum nitriir geritlerin sekillendirmesi i¢in ise soguk izostatik presleme (CIP) yéntemi kullanilmistir. Sekillendirilen
pargalara baglayict giderme islemi uygulanmis olup ardindan hava ortaminda 1500 °C’de sinterleme islemi yapilmistir.
Sinterlenmis olan poroz numunelerin taramali elektron mikroskobu (SEM) ile yapilan mikroyap: analizlerinde seritler
arasindaki baglanma, grafitin por olusumuna etkisi, por yapist ve dagilimi, sinterlenmenin gelisimi incelenmistir. Sinter
sonrast XRD analizi yapilarak fazlar incelenmis olup sonuglarin degerlendirildiginde 1500 °C sadece % 100 Nierit faz:
mevcut oldugu saptanmis olup, SEM analizleri degerlendirildiginde CIP basinct agisindan en iyi 2500 bar basingtaki

numuneye ait oldugu gorilmistiir.
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Abstract

Silicon nitride ceramics are finding more and more uses in biocompatibility due to their outstanding properties such as
non-cytotoxic, high fracture toughness, long life, wear resistance and low creep coefficient. In this study, it was aimed to
prepare organic-based suspensions of functional graded SizN; material for use in biomaterials applications by tape casting
method and to press the prepared tapes at different cold isostatic press pressure (1000-1500-2000-2500 bar). XRD, SEM,
grain dimensional analysis were performed on the raw materials used and zeta potential and rheological measurements of
the prepared suspension were made, casting process was performed under optimal conditions. In addition to SizNy, which
is the main raw material, additions such as solvent, binder, plasticizer, sintering additive and por maker (graphite powder)
were used in the experimental study. The prepared suspensions were mixed for 18 hours and raw tapes were obtained by
casting with a tape casting device. After drying, the raw tapes are cut to the specified sizes and laminated at 4 different
porosity ratios (each layer is 5 tapes). The Cold isostatic Press (CIP) method was then used to shape the silicon nitride

tapes produced. Binder removal was applied to the formed parts and then sintering was performed at 1500 °C in the air




environment. In microstructure analyses of sintered porose samples with scanning electron microscopy (SEM), the
binding between decays, the effect of graphite on por formation, por structure and distribution, and the development of
sintering were examined. After sintering process, XRD analysis were examined about phases and when XRD results
assess, it was seem only 100% Nierite phase at 1500 C. When SEM analyses assess, it was seem the best result belong
sample which has 2500 bar pressure.
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