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OZET
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ISLENEBILIRLIGININ INCELENMESI |
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[Titanyum ve alagimlari, yliksek korozyon ve 1s1 direnci, iyi tokluk ve mukavemet dayanimu,
yiiksek calisma sicaklig1 ve diisiik agirlik orani, uzun servis omrii ve kompozit malzemelerle
rekabet edebilir nitelikte olmasindan dolay1 havacilik, uzay, otomotiv, denizcilik, kimya-
petrokimya ve biyomedikal gibi farkli endiistrilerde yiiksek miihendislik alagimlart olarak
kullanilmaktadirlar. Titanyum alagimlar icerisinde ise en yiiksek kullanim oram Ti6Al4V
alagimina aittir. Ti6Al4V alagim iirlinlerinin yiizey kalitesi ve 0l¢ii hassasiyetinin iyi olmasinin
gerekliligi talashi imalat islemlerini 6n plana cikartmaktadir. Talashh imalatin en 6nemli
konularinin basinda islenebilirlik gelmektedir. Iyi islenebilirlik, istenilen kalitede yiizey elde
edebilmektir. Bunun i¢in bir ¢ok kesme parametresinin optimum sekilde diizenlenmesi
gerekmektedir. Titanyum ve alagimlari, 151l iletkenliklerinin diisiik olmasi nedeniyle kesme
bolgesinde olusan yiiksek 1s1, kimyasal reaktifliklerinin yliksek olmasi1 nedeniyle talasin takima
yapisma egilimi, yiiksek sicaklilarda mukavemet ozelliklerini korumasi ve diisiik elastisite

modiilleri nedeniyle plastik deformasyonun zorlugu, islenebilirlikleri diisiik olan
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malzemelerdir. Bu nedenlerden dolay1 titanyum alagimlarin islenmesinde iiretim maliyetlerinin
ve isleme zamaninin azaltilmasi i¢in kesici takim performansinin ve yiizey kalitesinin

iyilestirilmesi gerekmektedir.

Bu tez ¢alismasinda, Ti6Al4V alasiminin delme, freze ve torna ile islenmesinde fakli kesici
uclar, kesme parametreleri ve sogutma ortamlari kullanilarak, islenebilirlik davranislar
incelenmistir. Delme islemi tizerine yapilan incelemelerde @7,5 mm ve 8,4 mm matkap uclar
capli kuru ve kesme s1vist ortamlarinda kullanilmistir. Frezeleme isleminde, 50 ve 100 m/dak
kesme hizlarinda kuru ve kesme sivist ile sogutma ortamlarinda islem yapilmistir. Tornalama
isleminde DNMG ve CBN kesici uglar ile farkli kesme hizi, ilerleme hiz1 ve kesme derinliginde
talagli islem yapilmistir. Islenen parcalardan elde edilen talaslarin morfolojileri, islenen
parcalarin yiizey piiriizliiliikleri ve kesici uglarin asinma analizleri yapilarak takim omrii tespit
edilmigtir. Delinebilirlik testlerinde, @7,5 mm ¢apinda matkap ucu kullanim1 ve kesme sivisi
ile delmede daha iyi yiizey kalitesi ve kesici takim omrii elde edilmistir. Artan matkap capi ile
her iki kesme ortaminda da asinma artmistir. Tiim sartlarda olusan aginmalarin matkabin kesici
agzinin merkeze yakin olan bolgesinde yan yiizey asinmasi seklinde oldugu ancak kuru kesme
sartlarinda matkabin dis kismina yakin bdlgede kirilma agzi seklinde gerceklesmistir. Kesme
stvist kullaniminin talag formu {izerine matkap capindan daha belirleyici etkisinin oldugu
belirlenmigtir. Frezeleme testlerinde; kesme hizinin artmasiyla, ylizey piiriizlillik degeri
azalmis ve kesme ortaminin kurudan siviya gecmesiyle yiizey Ozelliginin iyilestigi tespit
edilmistir. Kesme sivisi ile siirtiinmeden kaynakli olumsuz etkiler ortadan kaldirilmis ve artan
kesme hizi ile kesici takim aginmasi azalmistir. Bu durumun kesici takim 6mrii izerine olumlu
etkisi oldugu tespit edilmistir. Frezelemede; talas formu iizerine kesme hizinin, kesme
ortamindan daha belirleyici etkisi oldugu belirlenmistir. Tornalama testlerinde; kaplamali ve
kaplamasiz kesici uglarin her ikisinin kullaniminda ilerleme hizinin yiizey piiriizliiliikk degeri
tizerine en etkili parametre oldugu tespit edilmistir. Artan ilerleme hizi ile ortalama ylizey
puriizliiliigii artarken; artan kesme hiz1 ile azalmig; artan kesme derinligi ile fazla
degismemistir. Kesme hizi arttik¢a kesici uglarda asinma artmistir. Kesici takimin kesme kenari

ve yan yiizeyinde siirtlinme asinmasi ile serbest yiizey asinmasi olugmustur. ]
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[Titanium and titanium alloys have high corrosion, heat resistance, good toughness, strength,
ability to work at high temperatures, low specific weight, long service life and can compete
with composite materials. Thanks to these properties, they are used as high engineering alloys
in different industries such as aerospace, automotive, marine, chemical/petrochemical, and
biomedical. Among the titanium alloys, the highest usage rate belongs to the Ti6Al4V alloy.
Considering the points where titanium alloys are used, the necessity of good surface quality and
measurement accuracy of the products highlights the machining processes. Machinability is one
of the most important issues in machining. Good workability is to obtain the desired quality
surface. For this, many cutting parameters need to be optimally regulated. Titanium and its
alloys have low machinability because high heat occurs in the cutting zone due to their low
thermal conductivity, the chip has a tendency to adhesion to the tool due to its high chemical
reactivity, plastic deformation becomes difficult due to the protection of their strength

properties at high temperatures and low elasticity modules. For these reasons, it is necessary to



improve the cutting tool performance and surface quality in order to reduce the production costs

and machining time in the machining of titanium alloys.

In this thesis, the machinability behavior of Ti6Al4V alloy was investigated by using different
cutting inserts, cutting parameters, and cooling conditions in drilling, milling, and turning
techniques. In the investigations on the drilling process, ¥7.5 mm and 8.4 mm diameter drill
bits were used in dry and use of coolant conditions. In the milling, the cutting speeds of 50 and
100 m/min were processed in dry and use of coolant machining conditions. In the turning,
machining was performed at different cutting speeds, feed rates, and cutting depths with DNMG
and CBN cutting inserts. The tool life was determined by analyzing the morphology of the
chips, the surface roughness of the machined parts, and the wear of the cutting inserts. As a
result of the examinations made in the drilling process, better surface quality and tool life were
obtained in the use of drill bits with a diameter of ¥7.5 mm and in drilling with cutting fluid. It
was determined that increasing drill diameter increased wear in both cutting environments. In
all conditions, wear occurred in the form of flank wear in the region of the cutting edge of the
drill close to the center, but in the dry cutting conditions, in the region close to the outer part of
the drill, it was in the form of a fracture edge. It has been determined that the use of coolant has
a more decisive effect on the chip form than the drill diameter. In milling tests, as the cutting
speed increased, the surface roughness value decreased and it was determined that the surface
properties improved with the transition of the cutting medium from dry to liquid. The negative
effects caused by friction were eliminated with the use of cutting fluid, and the wear of the
cutting tool decreased with increasing cutting speed. It has been determined that this situation
has a positive effect on the tool life. In the milling, it has been determined that the cutting speed
has a more decisive effect on the chip form than the cutting environment. In the turning tests, it
has been determined that the feed rate is the most effective parameter on the average surface
roughness in the use of both coated and uncoated inserts. Average surface roughness values
increased with increasing feed rate, decreased with increasing cutting speed, and did not show
a significant change with increasing depth of cut. As the cutting speed increased, the wear on
the inserts increased. Frictional and flank wear occurred on the cutting edge and side surface of

the cutting tool. |
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