OZET/ABSTRACT

Ti6Al4V titanyum alasimi, sahip oldugu yiksek sicaklik dayanimi ve biyolojik uyumlulugu
nedeniyle havacilik ve saglik alaninda siklikla kullanilmaktadir. Ancak, bu malzemenin islenmesi
sirasinda ortaya cikan yiksek kesme sicakliklari ve malzemenin kesici takim ylizeyine adezyonu
nedeniyle, karblr kesici takimlar kisa slirede asinmakta ve émirlerini tamamlamaktadirlar. Karblr
kesici takimlarin asinma direncinin ve dmdurlerinin artirlmasi amaciyla, bu tez calismasinda, bu
takimlar Gzerine nanotabakali AITiN/TiN kaplamalar biriktirilmistir. Ayrica kuru isleme yapilarak
sogutma sivisi kullaniminin ortadan kaldirilmasi ve bdylece isleme maliyetlerinin azaltilmasi
calismanin hedefleri arasindadir. Nanotabakali AITiN/TiN kaplamalarin asinma davranislarini ve
kesme performanslarini karsilastirmak amaciyla, tek tabakal TiN ve tek tabakal TiAIN kaplamalar
da karbir takimlar (zerine biriktirilmistir. Uretilecek nanotabakali AITiN/TiN kaplamalarin
mikrosertlik, althk malzemeye adezyon ve slrtiinme o6zelliklerinin belirlenmesi ve kesme
performanslarinin ortaya konmasi, bu kaplamalarin, talasli imalat sektériinde kullanim sartlarinin
belirlenmesi agisindan 6nem arz etmektedir. Bu ylzden bu tez calismasinda, nanotabakal
AITiIN/TiN kaplamalar fiziksel buhar biriktirme yontemi ile althk malzemeler ve karblr kesici
takimlar Gzerine biriktirildikten sonra nanoindentasyon ile mikrosertlikleri, cizik testi ile altlik
malzemeye adezyonlari ve bilye-disk yontemi ile slrtiinme katsayilan belirlenmistir. Ti6AI4V
alasimi lzerinde ylizey frezeleme testleri yapilarak, bu kaplamanin karbir kesici takimlarin kesme
performansi ve asinma davranisi Uzerine etkisi incelenmistir. Ayrica, kesme parametrelerinin
kesme kuvveti ve is parcasinin ylizey plrtzlGligine etkisi incelenmistir. Asinmis kesici takimlar
Uzerinde SEM ve EDS analizleri yapilarak meydana gelen asinma tipleri ve mekanizmalari ortaya
koyulmustur. Kaplamali ve kaplamasiz takimlar ile karsilastirildiginda, nanotabakali AITiN/TiN
kaplamali karbir kesici takimlar 1,2-4,0 kat daha uzun takim 6mra vermistir. Nanotabakall
AITiN/TiN kaplamalarin kesme kuvvetine ve ylizey purizltligine olumlu bir etkisi gézlenmemistir.

Ti6AI4V titanium alloys are widely used in the aerospace and medical industries due to their high
temperature resistance and biological adaptation. However, carbide cutting tools wear rapidly and
complete their lifetime because of high cutting temperatures and build-up edge formation on the
tool surface during machining of this material. In this study, nanolayer AITiN/TiN coatings were
deposited on the carbide tools to enhance the wear resistance and service life of these tools. In
addition, to eliminate the need to use coolant consumption through enabling dry machining and
thus to decrease the machining costs are among the goals of this study. In order to compare the
wear behavior and cutting performance of the nanolayer AITiN/TiN coatings, single layer TiN and
single layer TiAIN coatings are also deposited on the carbide tools. It is important to determine
properties of the nanolayer AITiIN/TiN coatings (such that microhardness, adhesion to the
substrates and friction) and also to introduce their cutting performances in order to indicate
machining conditions of these coated tools in machining industry. Therefore, in this thesis, after
the nanolayer AITiIN/TiN coating was deposited on the substrate materials and carbide cutting
tools using physical vapor deposition method, their microhardness with nanoidentation, their
adhesion to the substrate material with scratch test and their friction coefficients with ball on disc
method were determined. Performing face milling tests on Ti6Al4V alloy, the effect of the
nanolayer AITiN/TiN coating on cutting performance and wear behavior of the carbide cutting tools
was examined. Also, cutting parameters' influence on cutting forces and workpiece surface
roughness were determined. Wear mechanisms and wear types were revealed by performing SEM
and EDS analysis on the worn cutting tools. When compared to the coated and uncoated carbide
tools, the nanolayer AITiN/TiN coated tools gave 1,2-4,0 times longer lifetime. A remarkable
positive effect of the nanolayer AITiN/TiN coating on cutting forces and workpiece surface
roughness was not observed.



