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Ozet- Metal kopiikler, dogadan esin kaynagi olan hafif hiicresel malzemelerdir. Ahsap, kemik ve deniz siingerleri, bu tiir yapilarin
iyi bilinen bazi drnekleridir. Metalik kopiikler, hafiflik, iyi termal ve ses yalitimi ile miikkemmel mekanik tepki kombinasyonu
sunarlar. Bu nitelikler onlar1 ¢esitli uygulamalar igin ideal adaylar yapar. Biyomedikal miihendisliginde metal kopiikler, kemik
iskeletleri gibi biyolojik olarak bozunabilir ortopedik implantlar i¢in kullanilabilir. Ortopedik uygulamalar i¢in biyouyumlugu
yiksek gozenekli metal, tantal, magnezyum ve alasimlari, titanyum ve alasimlari ve demir kopiik esasli, malzemeler
kullanilmaktadir.

Bir metal kopiigiin fiziksel ve mekanik 6zellikleri dogrudan onun yapisal 6zelliklerine sahip olan hiicresel yapisina baglhidir.
Metal kopiik uygulamalari, yapisal ve islevsel olarak gruplandirilabilir ve malzemenin birkag miikemmel 6zelligine dayanir.
Yapisal uygulamalarda, metal képiiklerin hafif ve spesifik mekanik dzelliklerinden yararlanilir. Islevsel uygulamalar ise, 6zel
bir iglevsellige yani 1s1 dagitimi i¢in ¢ok iyi termal veya elektriksel iletkenlik ya da piller i¢in elektrot olarak kullanimu ile birlikte
genis bir alana dayalidir.

Metal képiiklerin gegmisi 1940 yillara dayanmaktadir. Ik denemeler aliiminyum kopiikler iizerinde yapilmistir. Metal kopiikler
acik hiicreli ve kapali hiicreli olarak iiretilmektedir. Uretim yontemine bagh olarak, kopiik yapisi az ya da ¢ok homojen olup
ozellikleri ve dolayisiyla uygulama alanlarini belirleyen farkli karakteristik 6zellikler icermektedirler. Bugiine kadar hem kapali
hiicreli hem de agik hiicreli aliiminyum koépiiklerin imal edilebildigi eriyik kopiirtme (melt foaming) yontemi, gaz enjeksiyon
yontemi, toz metalurjisi yontemi ve infiltrasyon dokiim yontemi kullanilmaktadir. A¢ik hiicreli ve kapali hiicreli metal kdpiikler,
metalik matrisin mekanik 6zelliklerini gelistirmek i¢in, farkli takviyeler ile gli¢lendirilmistir. Boylece, takviye elemani, hiicre
kenarlarmin ve hiicre duvarlarmin yapisim giiglendirerek yiiksek mukavemet ve saglamlik saglamaktadir. Bu g¢alismada

biyomalzeme olarak kullanilan metal kopiikler hakkinda bilgiler verilmektedir.
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Use of Metal Foam Materials as Biomaterials

Abstract- Metal foams are light cellular materials that are a natural inspiration. Wood, bone and sea sponges are some well-
known examples of such structures. Metallic foams offer excellent mechanical response combination with lightness, good
thermal and sound insulation. These qualities make them ideal candidates for various applications. In biomedical engineering,
metal foams can be used for biodegradable orthopedic implants such as bone skeletons. For orthopedic applications,
biocompatible materials such as high porosity metal, tantalum, magnesium and alloys, titanium and alloys and iron foam are
used.

The physical and mechanical properties of a metal foam depend directly on its cellular structure, which has its structural
properties. Metal foam applications can be grouped structurally and functionally and are based on several excellent properties of
the material. Structural applications utilize the light and specific mechanical properties of metal foams. Functional applications,
on the other hand, are based on a wide range of applications with a particular functionality, i.e. very good thermal or electrical
conductivity for heat dissipation or use as electrodes for the battery.

The history of metal foams dates back to 1940s. The first experiments were made on aluminum foams. Metal foams are produced
as open cells and closed cells. Depending on the production method, the foam structure is more or less homogeneous and includes
different characteristics that determine their properties and therefore their application area. Until now, melt foaming method, gas
injection method, powder metallurgy method and infiltration casting method which both closed cell and open cell aluminum
foams can be manufactured are used. Open-cell and closed-cell metal foams are reinforced with different reinforcements to
improve the mechanical properties of the metallic matrix. Thus, the reinforcing member strengthens the structure of cell edges
and cell walls to provide high strength and durability. In this work, information about metal foams used as biomaterials is given.
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