OZET/ABSTRACT

Ti6Al4V titanyum alasimlar, havacilk ve medikal endustrisinde siklikla
kullanilmaktadir. Ancak, kesme islemi sirasinda is parcasi lUzerinde ortaya cikan
deformasyonlar ve ylksek kesme sicakliklari, Ti6Al4V, islenmesi zor malzemeler
arasina sokmaktadir. Bu calismada, Ti6Al4V alasiminin islenebilirligini artirmak
amaciyla, karbir kesici takimlar tGzerine a-C:N/TiAIN kaplama biriktirilmistir. Ti6AI4V
alasiminin yizey frezelenmesi esnasinda, a-C:N/TiAIN kaplamal karbur takimlarin
asinma davranislart ve kesme performanslari kuru kesme sartlari altinda
incelenmistir. Kaplamanin ylizey batianligine; kesme kuvvetleri, talas olusumu ve
is parcasi ylzey pulrazlaliganin etkisi incelenmistir. Kaplamanin mekanik ve
tribolojik 6zellikleri, nanoindentasyon, cizik testi, 3D-profilometre, es odakh
mikroskop ve pin-disk kullanilarak belirlenmistir. Asinmis takimlarin yapisal ve
bilesimsel karakterizasyonu icin SEM ve EDS kullaniimistir. Elde edilen sonuglara
gbére, a-C:N/TiAIN kaplamali takimlardaki baskin asinma mekanizmasi abraziv ve
adeziv asinmadir. Daha ylksek asinma direnci ve ~%15 daha uzun takim émri a-
C:N/TiAIN kaplamali takimlar ile elde edilmistir. Kaplamanin, talas olusumu ve is
parcas! ylzey pUrazliliga Gzerinde olumlu etkiye sahip oldugunu goérilmistir.
Adezyon, asinma direnci, is parcasi ylzey purizItligi ve talas olusumu acgisindan
ustin o6zelliklerinden dolayi, a-C:N/TiAIN kaplamanin, Ti6Al4V alasiminin ylzey
frezelenmesinde kullanilmasi tavsiye edilmektedir.

As a widely used material in aerospace and medical industry, Ti6AI4V titanium alloyis
regardedas difficult-to-machine.In this study, a-C:N/TiAIN coating was deposited on
carbide cutting toolsasan attempt to increase the machinability of this alloy.Wear
behavior and cutting performance of the a-C:N/TiAIN coated carbide toolsin face
milling of Ti6AI4V were investigated under dry conditions.The effect of coating on
cutting forces, chip formation and surface integrity of the workpiecewith regard to
surface finishwas investigated.Mechanical and tribological properties of coated
samples were characterized by nanoindentation, scratch test, 3D-profilometer,
confocal microscope and pin-on-disk test. SEM was employedin combination with
EDS for structural and compositional characterization of worn samples. According to
the results, abrasive and adhesive wear are dominant tool failures on the coated
tools. Higher wear resistance and~15%longer life time were obtained with a-
C:N/TiAIN coated carbide toolsin milling of Ti6Al4V. The coating proved to be
effective onchip formation and workpiece surface finish.Due to its superior properties
in terms of adhesion, wear resistance, surface finish and chip formation, a-C:N/TiAIN
coating is a good candidate for use in face milling of Ti6AI4V alloy.



