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Cokelmeyle sertlestirilen paslanmaz celikler giiniimiizde Dbircok alanda
kullanilmaktadir. Perginler, kompresor pervaneleri, enerji santrallerindeki tiirbinler,
yik tasima Ozelligi olan miller, niikleer reaktdr bilesenleri, petrol, kimyasal,
havacilik, deniz, medikal ve savunma sanayii bunlardan baslica kulanim alanlari
olarak sayilabilir. Olduk¢a yaygm kullanimi olmasi nedeniyle c¢okelmeyle
sertlestirilen paslanmaz c¢eliklerin islenebilirliginin aragtirilmasi zorunlu hale
gelmistir. Bu ¢alismada, ¢esitli endiistrilerde aktif olarak kullanilan, ¢cokelme yoluyla
sertlestirilmis paslanmaz ¢elik tiirli olan 17-4 PH ve 15-5 PH paslanmaz c¢elik
malzemelerin islenebilirliginde, tornalama yodntemiyle kesme parametrelerinin;
kesme kuvvetleri ve yiizey piriizliliigli {izerindeki etkileri arastirilarak optimum
kesme parametrelerinin belirlenmesi ve bu malzemelerin islenebilirlik ydniinden
kiyaslanmas1 amaglanmistir. CVD ve PVD kaplama yontemleriyle kaplanmis karbiir
kesici takimlar kullanilarak dorder farkli kesme hizi, ilerleme hizi ve talas
derinliklerinde islenebilirlik deneyleri gerceklestirilmistir. Zaman ve maliyetin en
aza indirgenmesi i¢in Taguchi karma seviye deney tasarimi metodu kullanilmistir.
Uretimde isleme maliyetlerinin azaltilmasinda yiizey piiriizliiliigii ve kesme
kuvvetleri gibi faktorlerin biiyiik 6nemi vardir. Elde edilen veriler 1g18inda optimum
kesme parametreleri tayin edilerek kesme kuvveti ve yiizey piirtizliiliigi iizerinde her
bir kesme parametresinin ne kadar etki ettigi ANOVA (Analysis of Variance) ile
belirlenmistir.

Precipitation hardened stainless steels are widely used today. The major areas of
usage these steels are such as fasteners, compressor wheels, turbines in power plants,
load carrying shafts, nuclear reactor components, oil, chemical, and aviation, marine,
medical and defense industries. Because of their wide range of usage, it has become
an obligatory to investigate the machinability of precipitation hardened stainless
steels. In this study, in order to determine optimum cutting parameters of 17-4 PH
and 15-5 PH stainless steels which are widely used in industries, the effects of cutting
parameters on cutting force and surface roughness were investigated in turning
operation and their machinability capabilities were compared. The machinability
tests performed with four different cutting speeds, four different feed rates and four
different cutting depths by using CVD and PVD coated carbide cutting tools. Taguchi
mixed level experimental design method was used for minimizing the processing
time and costs. Some factors such as surface roughness and cutting force have great
importance for reducing the machining costs in manufacturing. In the light of the
obtained data, optimum cutting parameters determined. Thereafter, ANOVA
(Analysis of Variance) was performed in order to determine the influence of each
cutting parameter on cutting forces and surface roughness.
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Dongiisel Paletli kompresdrler; basit yapili oluslarindan, giiriilti, titresim, maliyet ve
par¢a sayillarimin az olmasi gibi avantajlarindan dolayr sogutma ve klima
sistemlerinde pistonlu, vidali ve siirgiilii kompresorlere oranla daha c¢ok tercih
edilmektedirler. Genel olarak govde, rotor, eksantrik mil ve paletten olugsmaktadirlar.
Bu calismada, 22,6 cc hacme sahip c¢ift kademe, paletli dongiisel kompresoriin
performansini arttirmak amaciyla iki farkli tasarim yapilmistir. Bu tasarimlar teorik
ve deneysel olarak karsilastirilmistir. {1k tasarimda endiistride genel kullamim sekli
olan, govde sabit tutularak eksantrik mil dondiiriilmiis, ikinci tasarimda ise basing
cksantrik mil sabit tutularak govde ve palet dondiiriilmiistiir. Her iki tasarim igin
kompresor boyutlari ve basing degerleri gibi parametreler sabit tutularak tork ve gii¢
degerleri hesaplanmistir. Hesaplamalarda kompresoriin irettigi basing ve donmeden
kaynaklanan atalet kuvveti gibi iki ana parametre etkili olmustur. Hesaplamalar
sonucunda atalet kuvveti teorik hesaplara dahil edilmediginde doéner govdeli
kompresoriin  doner eksantrik milli kompresére gore daha az gii¢ c¢ektigi
gozlemlenmistir. Ancak atalet kuvveti hesaplara dahil edildiginde ise doner govdeli
kompresdriin doner eksantrik milli kompresoére gore 3,71 kat daha fazla gii¢ ¢cektigi
gozlemlenmistir. Deney sonuglari incelendiginde ise; doner eksantrik milli
kompresoriin doner gdvdeli kompresore gore daha fazla basing {irettigi ancak atalet
kuvvetlerinin diisiilk olmasindan dolay1r maksimum basing ve devirlerde elektrik
motorundan 1,3 kat daha az gii¢ ¢ektigi gorilmiistiir.

Rotary vane compressors are preferred more than piston compressors, screw
compressors and scroll compressors in cooling and air conditioning systems, owing
to its advantages such as its basic structure, lesser number of parts, lower noise, lower
vibration and lower cost. Generally, they consist of block, rotor, camshaft and vane.
In this study, two different designs were made for the purpose of to increase the
performance of a 22,6 cc volume two-stage rotary vane compressor. In the first
design, camshaft was rotated while block and vane were fixed, as general use in the
industry. In the second design, camshaft was fixed while block and vane were
rotated. Torque and power values were calculated for both designs while keeping
parameters constant such as compressor dimensions and pressure values. Two major
parameters, which are pressure production of the compressor and the inertial force
arising from rotation, were effective to the computations. As a result of the
computations, it was observed that the rotary block compressor exerted less power
than rotary camshaft compressor when inertial force excluded from theoretical
computations. However, rotary block compressor exerted 3,71 times more power
than rotary camshaft compressor when inertial force included in the computations.
As a result of the experiments, rotary camshaft compressor produced more pressure
than rotary block compressor and also exerted 1,3 times less power from the electric
motor at maximum pressure and revolution values due to its low inertial forces.
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Bu c¢aligmada, endiistride kullanilan Hardox 400 c¢elik malzemelerin
delinebilirliginde, kesme parametrelerinin; kesme kuvvetleri ve momentleri, delik
kalitesi ve ylizey piiriizliliigli tizerindeki etkileri arastirilarak optimum delme
sartlarinin belirlenmesi amaglanmaktadir. Delme deneyleri, diiz kanalli kaplamali ve
helis kanalli kaplamali matkaplar kullanilarak farkli kesme hizi ve ilerleme
degerlerinde yapilacaktir. Isleme maliyetlerinin azaltilmasinda takim 6mrii, yiizey
piiriizliiliigii ve kesme kuvvetleri gibi isleme sonuglarinin biiylik 6nemi vardir.
Optimum kesme sartlarinda artan takim 6mrii ile takim daha uzun siire kullamilacak
ve maliyetlerin disiiriilmesi saglanabilecektir. Elde edilen deneysel sonuglar matkap
yanak yiizey asinmasi, deliklerin yiizey piiriizliliigii, ovalite ve maliyet agisindan
degerlendirilecektir.

In this study, cutting parameters, cutting forces, consisted cutting moments, hole
quality and surface roughness effects will be investigated for determining the
optimum drilling parameters on Hardox 400 steels in drillability which is widely used
in industry. Drilling tests will be performed with different cutting speeds and feed
rates by using coated straight canal drills and coated helical canal drills. Processing
results such as tool life, surface roughness and cutting forces are really important for
reducing the machining costs. The tool will be used longer with the improved tool
life by using the optimum cutting parameters and reducing the costs can be provided.
Acquired experimental results will be evaluated in terms of flank wear on the drills,
surface roughness in drills, ovality and costs.
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Bu projede sayisal kontrollii kilavuz ¢ekme makinesi tasarim ve imalati yapilacaktir.
Kilavuz ¢ekme makinesi robot kol ile kontrol edilecektir. Imal edilecek makinenin
en dnemli iinitesini robot kol tasarimi ve imalat1 olugturmaktadir. Endiistriyel alanda
kullanilan robot kollar ithal edilmektedir. Sanayimizde kullanilan yabanci menseli
cesitli robot kollar mevcuttur. Bu robot kollar ile kaynak isleri, pres ve CNC makine
besleme isleri yapilmaktadir. Robotlarin maliyetleri igletim giderleri ytliksek oldugu
icin orta 6lgekli isletmeler bu iiriinleri kullanamamaktadir. Ulkemizde seri imalat
robot kol yapilamamaktadir. Bu proje sayesinde ayni zamanda diigiikk maliyetli yerli
imalat robot kol iiretimi yapilacaktir. Bu proje yardimiyla geleneksel imalat
yontemleri yerine otomasyon teknikleri kullanilabilecektir. Sonugta, hassasiyet,
zaman tasarrufu, verimli insan giicli saglanarak maliyetler azaltilacak, verimlilikte
artis saglanacaktir.

In this project, it is planned design and production of a numerical controlled tapping
machine controlled by a robotic arm. The most important part of numerical controlled
tapping machine that will be produced is the design and production of the robotic
arm. In our industry, the robotic arm used in the industrial area is imported to utilize
it in variety of manufacturing processes such as welding, pressing or drawing with
dies, and workpiece loading for CNC machines. Owing to the high purchasing and
operating costs, the robots cannot be used widely by the medium-sized companies.
In our country, the mass-production of robotic arm is not available yet. By this
project, it will also be carried out the domestic production of robotic arm with low
cost. Automation techniques can be used instead of the traditional manufacturing
methods with the help of this project. In conclusion, an increase in productivity will
be obtained by decreasing the production costs through providing precision
manufacturing, time-saving, and qualified man power.
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Onerilen projenin amaci, farkli kimyasal yapiya, mekanik 6zelliklere sahip
aliminyum (AA7075-T6) ve magnezyum (AZ 91 D) alasimlarini Sdrtinme
Karistirma Kaynak (SKK) yontemiyle birlestirerek, kaynak boélgesinin mekanik
ozelliklerini, i¢c yapisindaki degisimleri ve SKK degiskenlerinin kaynak kalitesi
Uzerine etkilerini arastirmak, optimal kaynak parametrelerini belirlemektir.
Surtiinme Karistirma Kaynagi (SKK) 1991 yilinda ingiliz TWI (The Welding
Institute) tarafindan bulunmustur ve halen lzerinde oldukga fazla arastirma
yapilan yeni bir kati faz kaynak yontemidir. Kaynak igin koruyucu gaz, toz, tel
veya elektroda gereksinim duyulmamaktadir. Ayni sekilde kaynak agzi hazirhig
gerekmemekte, tim pozisyonlarda kaynak yapilabilmekte ve ydntem
otomasyona ¢ok uygundur. Elde edilen kaynak dikislerinin maliyeti geleneksel
yontemlerle kiyaslandiginda oldukc¢a disuktir. Kaynak bolgesine disik isi
girisinin bir sonucu olarak kaynak sonrasi ¢arpilma olmamaktadir. Tim bu
siralanan sebepler ydontemin uygulama alanlarinin giinden giline genislemesine
neden olmaktadir. AA7075-T6 ve AZ 91 D alasimlari hafiflik ve yiksek 6zgl
mukavemet 6zelliklerinden dolayi dncelikli olarak; otomotiv, havacilik, uzay ve
savunma sanayisinde 0zel éneme sahip malzemelerdir. AA7075-T6 yliksek
mukavemet gerektiren askeri, havacilik ve otomotiv endistrisinde yaygin
olarak kullanilirken; AZ 91 D yiksek isil iletkenlik, hafiflik, enerji sénimleme gibi
mekanik 06zelliklerinden dolayr otomobil parcalarinda, mobil elektronik
cihazlarda, havacilik uygulamalarinda, spor malzemelerinde, medikal
uygulamalarda ve bilgisayar parcalarinda giderek artan bir 6éneme sahip
olmaktadir. Al-Mg kaynakli birlestiriimesinde; klasik ergitme kaynak
yontemlerinin uygulanmasinin zor olmasi ve bazi 6zel islemler gerektirmesi bu
metotlari sinirlandirmistir. Geleneksel ergitme kaynagi ile ilgili zorluklan
dikkate alindiginda, Al-Mg alasimlarinin kaynagi gelismis birlestirme yontemleri
ile yapilmasi gerekmektedir. Bundan dolayi Al-Mg ciftinin birlestirilmesiigin son
yillarda metal birlestirmede en 6nemli gelisme olarak kabul edilen SKK yéntemi
kullanilacaktir. AA7075-T6 ve AZ 91 D alasimlari gibi farkli mekanik ve kimyasal
yapilara sahip malzemelerin SKK yontemi ile birlestirilerek her iki malzemenin
Ustlin ozelliklerini bir arada bulunduran mukavim bir malzeme elde edilecek
olmasi bu projeye 6zgiin bir deger katmaktadir. SKK yontemi ile malzemelerin
birlestirilmesinde; karistiricinin geometrisi, donme hizi, yanal hareket hiz
(ilerleme hizi), takim egim acisi ve baski kuvveti kaynak kalitesi izerinde etkili
olmaktadir. Ayrica SKK yontemi ile birlestirilecek malzemelerin mekanik
ozellikleri ve kimyasal yapilari da SKK kaynak kalitesini etkilemektedir. Proje
kapsaminda AA7075-T6 ve AZ 91 D magnezyum malzeme ciftinin SKK ile
birlestirilmesinde Taguchi deney tasarimina uygun parametreler ve degisim
araliklari dikkate alinacaktir. Birlestirilen numuneler tahribath muayene
yontemleriyle incelenecek, makro ve mikro analizleri yapilarak kaynak kalitesi
Uzerinde SKK parametrelerinin etkileri belirlenecektir. Bu degiskenlerin
etkilerinin belirlenecek olmasi ulusal ve uluslararasi literatiire glincel bir katki
saglayacaktir. SKK yontemi ile AA7075-T6 ve AZ 91 D magnezyum alasimini
birlestirerek 6zellikle havacilik ve otomotiv endistrisinde kullanilabilecek bir
kombinasyon elde edilerek agirlik azaltilmasi ve tretim esnekligi saglanacaktir.
Bu sayede; hafif yapida farkli 6zellikteki malzemelerin birlestirile bilirligi
incelenecek; teknolojik ilerleme, eneriji tasarrufu, kiiresel petrol kaynaklarina
duyulan ihtiyacin azalmasi, egzoz emisyonun azaltilmasi ve elektrik enerjisiyle




calisan araglar gibi teknolojik Urinlerde de kullanilabilecek nitelikli
malzemelerin tasarim ve imalat sanayisinin malzeme kitiiphanesine girmesi
saglanacaktir. Ulkemizin teknoloji gelistirme yetenegini yiikseltmek ve
dolayisiyla ekonomik ve sosyal kazanimlar elde edebilmek icin savunma sanayii
alaninda tlkemizi “Uretici” konumuna getirme hedefine katki saglayacaktir. Bu
calisma ile bir adet doktora tezi tamamlanmis olacaktir. Ulkemizde farkli tiirden
hafif malzemelerin SKK ydnteminin ile birlestirilmesi konusunda gelecekte
yapilacak calismalara yol gosterici olacaktir. Yapilan literatlir incelenmesinde
Al/Mg malzeme ciftinin SKK yontemi ile birlestirilmesi konusunda yapilan
¢alismalarin sinirli olmasinin yani sira AA7075-T6 ve AZ 91 D iftinin
birlestirilmesi ile ilgili bilgiye rastlanmamistir. Yapilacak calisma uluslararasi
alanda bu boslugu dolduracak nitelikte olacaktir.

Abstract

The objective of the proposed project is to research the mechanical
specifications of the welding area, any internal changes and impacts of FSW
variables on welding quality by welding the alloys of aluminum (AA7075-T6)
and magnesium (AZ 91 D) which have different chemical structure and
mechanical features by using friction stir welding and to determine the optimal
welding parameters. Friction Stir Welding (FSW) was found in 1991 by British
TWI (The Welding Institute) and it is a solid phase welding method on which
several research studies are being carried out. Protective gas, powder or
electrodes are not required for welding. Again no welding groove preparation
is required and welding can be performed in every position and this method is
very suitable for automation. When the costs of the obtained welding seams
are compared to traditional methods, this method is rather cheap. No bending
occurs after welding due to low heat input in the welding area. All of the listed
reasons cause this method to expand to various application areas day by day.

Alloys of AA7075-T6 and AZ 91 D are materials which have primarily specific
importance in automotive, aviation, space and defense industry due to their
lightness and high specific strength features. While AA7075-T6 is widely used
in military, aviation and automotive industry where high specific strength is
required, AZ91 D has an importance for usage increasingly in automotive parts,
mobile electronic devices, aviation applications, sports materials, medical
applications and computer parts due to its 35 mechanical features including
high thermal conductivity, lightness, and energy damping.

In seams with Al-Mg welding the difficulties in application of classical melting
welding methods and since they require some specific process, these methods
are limited. When taking the difficulties in traditional melting welding into
consideration welding of Al-Mg alloys require application of advanced seaming
methods. Therefore, the FSW method which is accepted as the latest most
important development lately shall be used for seaming Al-Mg pair.

Targeting to obtain a high resistant material by combining outstanding
mechanical and chemical features of AA7075-T6 and AZ 91 D alloys by seaming
them through FSW method adds an original value to this project. Seaming
these materials by FSW method, the geometry of the mixer, rotating speed,
lateral movement (progress speed) speed, and inclination angle of the kit and
pressure force effect the quality of the welding.

Furthermore, mechanical features and chemical structures of the materials
obtained by FSW method also affect the quality of the welding. Within the
scope of this Project AA7075-T6 and AZ 91 D magnesium material pair when is
joined with FSW will be considered the appropriate parameters of Taguchi test
design and change intervals.

Welded samples shall be analyzed by means of destructive test methods and
the effects of FSW parameters on the welding quality shall be determined after
micro and macro analysis. Determination of the effects of these variables shall
make an update contribution in national and international literature. By
decreasing the weight and providing the production flexibility with the




obtained welding of AA7075-T6 and AZ 91 D magnesium alloy by FSW method
shall provide a product that can be used particularly in aviation and automotive
industry. Development of technology, energy conservation, decrease of need
global petrol resources, reduction of exhaust emissions and qualified materials
,which entering the library of materials design and manufacturing can be used
technological products such as the electricity-powered vehicles as well as, shall
be possible since light weight structures and different features shall be
examined in the combinability in this way. This shall provide a contribution in
order to accomplish our countries target to be a “producer” country in defense
industry in order to obtain economic and social earning and to develop our
country’s technological development capability. One doctorate thesis shall be
completed at the end of this study.

This study shall have a guiding effect for any studies that shall be performed
on seaming the light materials with FSW method in our country. In the
literature scanning it is seen that the studies on welding Al/Mg material pair
with FSW method are very limited as well as no information for seaming
AA7075-T6 and AZ 91 D pair could be found. This study shall also fill a gap in
international field.
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Geleneksel yontemlerde orilmis fiberlerden elde edilen kompozit
malzemelerin sekillendiriimesinde fiber sarma yodntemi hari¢ tim
tekniklerde, fiber kumas bir ylzeye vyatirilarak sekillendiriimektedir.
Serbest elle ylizeye yatirma yonteminde kompozit malzeme igerisinde
homojen olmayan fiber dagilimi meydana gelebilmektedir. Bu sebepten
dolayr kompozit lzerine ylik uygulandiginda uygulanan kuvvet tim
fiberlere esit oranda dagilmamaktadir. Bu durum, kompozit malzemenin,
beklenilen mekanik o6zelliklerinin altinda bir mekanik 6zellige sahip
olmasina sebep olmaktadir. Gergeklestirilen gcalismada karbon fiber kumas,
bu calismada tasarlanan ve imalati gergeklestirilen gerdirme aparati
yardimiyla gerdirilmistir. Gerdirme aparatinin tasarimi detayli olarak
anlatilmistir. Calismada O N, 200 N, 300 N, 450 N, 680 N, 1000 N olmak
Uzere alti farkh ongerilim degerleri arastinlmistir. Deney sonuglarinin
kararli olmasi i¢in her dngerilim degeri icin iki adet plaka lretilmis ve her
plakadan 0°, 45° ve 90° yonlerde ikiser adet numune kesilmistir. Bu metotla
gerdirilen fiberler hem matris icerisinde homojen olarak dagilmis hem de
tim fiberler belirli bir dogrultuda dogrusalligi saglanmistir. Cekme testi
deneylerinden elde edilen verilere gore, en iyi cekme dayaniminin dokuma
seklindeki kumasin 4,09 MPa ongerilim ile sekillendirilmesi sonucu elde
edilmistir. Bu éngerilim degerinde kompozit malzemenin kopma dayanimi
1169 Mpa’dan %40 artarak 1629 MPa degerine ¢ikmistir. Bu dngerilim
degerinden daha yiksek degerlerde iyi islanma saglanamadigl igin
mukavemet degerlerinin azaldigi gézlenmistir.

Proje Ozeti (ingilizce)

In shaping composite materials that are obtained from traditionally woven
fibers, except for filament winding method, all the techniques are carried
out by laying the fiber fabric on a surface and then shaping it. In the
products produced with the method of laying fabric layers on a surface, a
non-uniform structure between fiber and matrix material may occur. Long
fibers that are laid freely cannot be placed in matrix material lineally.
Therefore, when pressure is (loads are) applied on the composite, force is
not distributed to all fibers evenly. This situation results in lower
mechanical features for composite material than expected. In this thesis,
woven fabrics produced from the fibers are formed by stretching fabric
instead of laying on a surface freely. This stretching process will be
performed by a stretching tool that was designed and manufactured within
this project. The design of stretching apparatus is described in detail. To
investigate the effects of prestress, six different values (ON, 200N, 450N,
680N, 1000N) were used. Two plates were produced for every prestress
value and each plate was cut into 2 samples in the direction of 0°, 45°and
90°. With the use of this method, fibers will be both homogeneously
dispersed and linearized in a certain direction in the matrix. According to
the contained data from tension test experiments, the highest tensile
strength was observed on a 4,09 MPa pretension value. At this pretension
value, the composite material's ultimate strength was increased 40% from
1169 MPa to 1629 MPa. The strength value decreased on higher
pretension values due to the insufficient wettability.
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Meslek Yiksekokullari, tasarim ve lretimde sektoriin istedigi ara
eleman ihtiyacini karsilama istegindedir. Ara eleman Kkalitesi,
sektoérin uygulama alanlarinda kullanacagi yeterlikte ve deneyimde
olmalidir. istihdam yaratan sektorler, bilisim sistemlerine hakim,
bilgisayar kontrollii Giretim — tasarim bilgisini ve modern teknolojiyi
kullanmaktadir. Yetistirdigimiz ara elemanlarin daha kaliteli sekilde
sektore arzi igin teknoloji kullanmis, deneyimini egitimi sirasinda
kazanmis olmasi saglanmalidir. Bilgisayar Destekli Cizim ve Tasarim
yapma yeterligi kazanan birey, CAM programlarini kullanarak iki
boyutlu ve Uc¢ boyutlu cizimler lizerinden CNC Tezgah kullanma
yeterliligini de kazanmis olacaktir. Proje kapsaminda hedeflenen
amaglara ulasabilmek igin ilk olarak “Bilgisayar Destekli CNC Router
Tasarim ve Uretim Uygulama Laboratuvar’” yapilandirilacaktir.
Kurulan donanim ve yazilimlarin kullanim egitimi tedarikgi firma
tarafindan oncelikle 6gretim elemanlarina verilecektir. Bu konuda
egitim alan 6gretim elemanlari derslerinde 6grencilerin ileri tasarim
ve Uretim teknolojilerini kullanmalarina imkadn verecektir.
Yapilandirilan laboratuvar; Makine, Endistriyel Kalipgilik ve EndUstri
Urlinleri Tasarimi programlari 6grencilerine hizmet verecektir.
Programlarin icerdigi derslerden konu ile ilgili olan dersler de
uygulamali olarak 6grenim saglanacak, boylece 6grencilerimiz
egitim aldiklari uygulamali dersler sayesinde sektorin istedigi
yapida elemanlar olarak yetiseceklerdir
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Frezeleme esnasinda olusan titresim, kesme kuvveti ve yiizey
piirizlaliigiiniin deneysel olarak Belirlenmesi
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Proje Ozeti

Gergeklestirilen bu g¢alismada, CNC dik isleme tezgdhinda kesme
parametrelerinin titresim, ylzey purizlGligu ve kesme kuvvetin lzerine
etkileri incelenmistir. Deneyler Gg farkl talas derinligi (1,5 mm, 2 mm ve
2,7 mm), iki farkli kesme hizi (90 mm/min ve 150 mm/min) ve Ug farkli
ilerleme degeri (0,12 mm/rev, 0,19 mm/rev ve 0,3 mm/rev) parametreleri
kullanilarak gergeklestirilmistir. Deneylerde malzeme olarak 1.2367 (AlSI
H11) sicak is takim geligi kullanilmistir. Gergeklestirilen deneysel ¢alismaya
gore, titresim, kesme kuvveti ve ylizey puruzliliglu Gzerinde en etkili
parametrenin ilerleme orani oldugu gorilmustir. Titresim miktari, kesme
kuvveti ve ylzey purizlGlGgi degerleri artan ilerleme orani ve talas
derinligine bagli olarak artmis ancak artan kesme hizi bagh olarak
azalmistir. X yoniindeki titresim miktari Gzerinde en etkin parametre %
55,17 ile talas derinligidir. Y yoniindeki titresim degeri yaklasik %44 ile
ilerleme ve talas derinliginden etkilenmistir. Z yonindeki titresim miktari
ise %45,8 ilerleme ve %41,5 talas derinliginden etkilenmistir. Kesme
kuvvetinin olusumu lGzerinde en etkin parametre % 53,1 ile ilerleme miktari
ve % 44,7 ile talas derinligidir. Kesme hizinin kesme kuvveti Gzerinde etkisi
sifira yakindir. Yiizey plrazIuligi ise, % 72,69 oraninda ilerleme oranindan
etkilenirken, kesme kuvveti %14,56 ve talas derinligi ise % 6,3 oraninda
etkili olmustur. Talas derinliginin yizey plrizlGlGga Gzerinde etkisi oldukca
disuktar.

Proje Ozeti (ingilizce)

In this study, the influences of the cutting parameters on vibrations, cutting
forces and surface roughness have been investigated in the CNC vertical
Milling machine. The experiments were carried out using three different
depth of cuts (1,5 mm, 2 mm and 2,7 mm), two different cutting speeds
(90 mm/min and 150 mm/min) and three different feed values (0,12
mm/rev, 0,19 mm/rev and 0,3 mm/rev). In the experiments, 1.2367 (AISI
H11) hot work tool steel was used as the workpiece material. According to
this study, the vibration values, cutting forces and surface roughness
increase with the feed rate. According to the experiments, the most
effective parameter on vibration, shear force and surface roughness was
found to be the feed rate. The amount of vibration, shear force and surface
roughness are increasing with the increasing feed rate and depth of cut.
However, it is decreasing with increasing of the cutting speed. The most
effective parameter on the vibration amount in the x direction is the depth
of cut with 55.17%. The vibration value in the Y direction was influenced
by feed and depth of cut with approximately 44%. The amount of vibration
in the Z direction was influenced by 45.8% feed and 41.5% chip depth. The
surface roughness was influenced by feed rate of 72.69%, cutting force
14.56% and depth of cut 6.3%. The effect of depth of cut on surface
roughness is very low.




Proje Adi

Plastik Enjeksiyon Kaliplarinda Uriin Geometrisine uyumlu
Sogutma Kanali Optimizasyonu

Proje YUrutaclsu

Prof. Dr. Abdulmecit GULDAS
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Proje Taru
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Proje Ozeti

Bu projede plastik enjeksiyon kaliplarinda sekil uyumlu sogutma
kanallari kullanilarak Gretim hizinin artirilmasi ve plastik parca
kalitesinin artirilmasi amaclanmistir.  Sekil uyumlu sogutma
kanallarina sahip plastik enjeksiyon kaliplarinin katmanli sert
lehimleme yontemi ile Gretimi icin deneysel bir ¢calisma yapilmistir.
Bu kapsamda, sekil uyumlu sogutma kanallarina sahip plastik
enjeksiyon kalibi tasarlanmis ve dretilmistir. U¢ boyutlu karmasik
sogutma kanallarinin elde edilebilmesi icin kahp g¢ekirdekleri
katmanlara ayrilarak plakalar halinde islenmistir. Plakalar vakumlu
sert lehimleme yodntemi ile birlestirilmistir. Ayrica kiyaslama
yapilabilmesi icin dogrusal sogutma kanalina sahip kalipta
Uretilmistir. Her iki kalip ile enjeksiyon baskilari yapilarak plastik
parca Uretilmistir. Deneysel calismada sogutma stresi, kaliptan
cikan Griniin yuzey sicakligl ve Urlindeki carpilmalar incelenmistir.
Gergeklestirilen bu c¢alismaya goére, sekil uyumlu sogutma
kanallarinin kullanimi ile soguma siresinin %22 oraninda azaldigi
tespit edilmistir. Uretilen plastik parcalarin {zerindeki carpilma
miktarinda ise yaklasik %50 oraninda iyilesme oldugu goézlenmistir.

Proje Ozeti (ingilizce)

In this project, it was aimed to increase the production speed and
increase the quality of plastic parts by using conformal cooling
channels in plastic injection molds. An experimental study was
carried out for the production of plastic injection molds with
conformal cooling channels by laminated brazing method. In this
context, plastic injection mold with conformal cooling channels
were designed, and manufactured. In order to obtain three-
dimensional complex cooling channels, the mold cores were
separated into layers, and processed into plates. The plates were
combined with the vacuum brazing method. It was also produced in
a mold with a straight cooling channel for comparison. Plastic parts
were produced by producing with both molds. In the experimental
study, the cooling time, the surface temperature of the product and
the distortions in the product were examined. According to this
study, it was determined that cooling time decreased by 22% with
the use of shape-compatible cooling channels. It was observed that
there was a 50% improvement in the amount of distortion on the
plastic parts produced.
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Ti6Al4V Malzemesinin Delinmesinde Farkli
Sogutma Yontemlerinin Etkileri ve YSA ile
Modellenmesi
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Proje Ozeti

OZET

Yapilacak olan calisma ile literatiirde eksikligi
tespit edilen konularin arastirilmasi ve literatiire
kazandiriimasi hedeflenmektedir. Bu katkilara ek
olarak istatistiksel analizler yardimi ile delme
operasyonu icin ideal sogutma yontemi ve
sogutucu  basinci  belirlenecektir.  Calisma
kapsaminda incelenen malzeme ve kesici takim
icin en uygun kesme sartlari ve ¢ikti degerleri igin
en etkili kesme parametreleri belirlenecektir. Bu
arastirma ciktilari ile enddstri galisilmalari igin
onemli kazanimlar ortaya konulacaktir. Kesme
islemleri sirasinda 6nemli maliyet kalemlerinden
olan gl tiiketimi ve takim asinmasi icin uygun
kosullarin belirlenmesi, maliyetler agisindan
degerli bir kazanim olacaktir. Arastirmamiz; ideal
sogutma yonteminin belirlenmesiyle, tezgah
Uzerinde bulunan sogutma sistemlerinin ve
ozelliklerinin degerlendirilmesi icin yol gosterici
olacaktir. Operasyon i¢in en uygun sogutucu
basincinin  belirlenmesi tezgah (Ureticileri igin
onemli bir 6n bilgi olacak, tezgahlarin sogutucu
sistemleri Uzerinde ARGE g¢alismalarinin 6ndni
acacaktir.

ABSTRACT

With this study, it is aimed to investigate the
issues that are found to be deficient in the
literature and to add them to the literature. In
addition to these contributions, the ideal cooling
method and coolant pressure for the drilling
operation will be determined with the help of
statistical analysis. The most effective cutting
parameters for the most suitable cutting
conditions and output values for the material
and cutting tool examined within the scope of
the study will be determined. With these
research outputs, important gains will be
revealed for industry studies. Determining
suitable conditions for power consumption and
tool wear, which are important cost items during
cutting operations, will be a valuable gain in
terms of costs. Our research; By determining the
ideal cooling method, it will be a guide for
evaluating the cooling systems and properties on




the counter. Determining the most appropriate
coolant pressure for the operation will be an
important preliminary information for bench
manufacturers and will pave the way for
research and development studies on the
cooling systems of benches.
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Bes Serbestlik Dereceli Otomatik Ortognatik
Cerrahi Artikiilatériin Tasarimi ve imalati
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Proje Ozeti

OZET

Artikilator; dis hekimliginde alt (mandibular) ve
Ust  (maksiler) c¢enelerin  birbirine  goére
konumunu belirlemek igin kullanilan manuel ve
mekanik bir cihazdir. Bu cihaz, alt veya (st
ceneye ait sekil, yapi ve uyum bozukluklarinin
diizeltilmesinde fonksiyonel bir 6zellige sahiptir.
Ayrica, hareketli ve sabit protez restorasyonlari,
ortodontik apareylerin yapimi ve ortognatik
cerrahi vakalarin tedavisinde de
kullanilmaktadir. Ortognatik cerrahide alt veya
Ust c¢enenin kafa kaidesine gbre konumu
degistirilir. Boylece, ortognatik cerrahi yapilacak
hastalarda, dnce alt ve (ist cenenin d6lctsl alinir
ve ¢cene modelleri kapanis mumu ile tespit edilir,
sonra bu modeller algi yardimiyla artikiilatore
sabitlenir. Bu yontemin uygulanisinda hekim,
¢cenelere ameliyat sirasinda yaptiriimasini
disinilen hareketlere sefalometrik teknikleri
(rontgen yontemleri vs.) kullanarak karar
vermektedir. Artikiilatore alinmis olan ceneler,
algih bolimden kesilerek serbestlestirmekte,
planlanan hareketler yaptirilmakta ve son
pozisyonda tekrar algiyla artikiilatore
sabitlenmektedir. Bu islemlerin rutin olarak elle
ve g0z hassasiyeti altinda yapilmasi g¢enelerin
konumunun transferinde hatalari beraberinde
getirmektedir. Ortognatik cerrahi
uygulamalarda, hatalari en aza indirmek i¢in ¢ok
farkh sanal artiktlatorler gelistirilmis olmasina
ragmen, bilgisayar destekli otomatik ortognatik
bir cerrahi artikiilatéri henliz yapilmamistir. Bu
calismada, bes serbestlik derecesine sahip bir
bilgisayar  destekli  otomatik  ortognatik
artikllator tasarlanmis ve prototip olarak imal
edilmistir. Bu cihaz algi kesme ve tekrar
yapistirma islemlerini ortadan kaldirmasi ile
ortognatik cerrahi vakalarin tedavisinde buyiik
avantajlar saglamistir. Ayrica, cerrahi Oncesi
calismalarin siiresi azaltilmis ve islem hassasiyeti
artirtlmistir. Hekim, ortognatik  cerrahi
uygulamalarda cihazin ¢ok eksenli olmasindan
dolayi, maksiler ve mandibulari istenilen
pozisyonlara 1/100 mm hassasiyetinde, hizla ve
pratik olarak getirebilmektedir. Bu avantajlara ek
olarak, cene modellerinin tim hareketleri




kaydedilebilmekte ve sonraki muhtemel
operasyonlarda veri tabani olarak
kullanilabilmektedir.

ABSTRACT

Articulator is a manual and mechanical device
which is being used in dentistry to determine the
position of the lower (mandibular) and upper
(maxillary) jaws. This device has a functional
feature that corrects the shape, structure and
relation disorders of the lower or upper jaw.
Furthermore, it is being used in removable and
fixed prosthodontics restorations, construction
of orthodontic appliances and treatment of
orthognathic surgery cases. The position of the
lower or the upper jaws are changed relative to
the skull base in the orthognathic surgery.
Therefore, in patients who are going under
orthognathic surgery, first the dimension of the
lower and upper jaw is measured prior to the
surgery and the jaw models are determined with
the closing wax, then these models are fixed to
the articulator by using of cast. In this method,
the surgeon decides the desired movements
prior to the operation by the means of
cephalometric techniques (e.g. x-ray methods).
The jaws that fixed to the articulator are freed by
cutting the cast, planned adjustments being
applied, and then they are fixed back to the
articulator by using of cast. Since, these
processes are performed routinely by hand and
also by observation, some errors can be
occurred during the transferring of the jaws
position. Although many virtual articulators have
been developed in orthognathic surgery to
minimize errors, but computer assisted
automatic orthognathic surgical articulator has
not been made yet. In this study, a computer
aided automatic orthognathic articulator with
five degrees of freedom was designed and
manufactured as a prototype. This device has
provided great advantages in the treatment of
orthognathic cases by removing the cast cutting
and reattaching operations. Thanks to this
device, the duration of pre surgery works is
decreased and the operation precision is
increased. Due to the fact that this device is
multi axis, surgeon can bring the maxillary and
mandibular to the desired reasonable position
quickly and practically with accuracy of 1/100
mm in the orthognathic surgery. In addition, the
movements of the jaw models in the automatic
articulator can be recorded and can be used in
the next possible operations as a database.
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Biyomedikal Endiistrisinde Kullanilan Ostenitik
Paslanmaz Celiklerin Talagli imalat Siirecinde
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Proje Ozeti

OZET

Ostenitik paslanmaz celik ve alasimlari medikal
implant malzemesi olarak yaygin bir sekilde
kullanilmaktadir. Biyomedikal endistride AISI
316 L ostenitik paslanmaz gelik, diger paslanmaz
celiklere nazaran dlstik karbon igerigi ve
miikemmel korozyona dayanim o&zelliklerinden
dolayr implant imalatinda tercih edilen
malzemedir. Son yillarda implant iretiminde AlSI
316L paslanmaz celigin yerini alan 1.4441
Ostenitik paslanmaz celigi medikal kalite olarak
adlandirilir. 1.4441 yiksek oranda saf ve temiz
bir malzeme olmasinin yaninda 316 kalitenin
benzersiz nikel ve krom icerigi ile kombinasyon
halinde, paslanmaz celigi korozyona dayanikh
kilan yizeyde krom oksit tabakasi olusumunu
kolaylastirir. Medikal implantlarin givenilirligi
blyik olclide vylzey kalitesine ve ylzey
katmanindaki fiziksel durumuna baghdir.
implant Gretimi gibi kritik yapi komponentlerinin
islenmesinde ve Ozellikle yiiksek glvenilirlik
seviyesine ulasmak hedeflendiginde talasli
imalat ylzey bitunligt  ¢alismalari  6ne
¢ikmaktadir. Bu g¢alismada 1.4441 ostenitik
paslanmaz  c¢eligin  islenmesinde  kesme
parametreleri ile kesme sartlarinin ylizey
bitunliglu Uzerindeki etkileri deneysel olarak
arastinildi.  Bu amagla, 1.4441 alasiminin
islenmesinde, farkli kesme parametrelerinin ve
kesme sartlarinin; kesme kuvvetleri, sicaklk,
ylzey pulrizlilagl, talas olusumu, mikro yapi ve
mikro sertlik Gzerindeki etkileri incelendi. Diger
taraftan Ostenitik paslanmaz celikler; distk
termal iletkenlikleri, ylksek slineklik, ylksek
gerilmelere ve gerinme hizlarina duyarhliklar
dolayisi ile siklikla zor islenen malzemeler olarak
kabul edilirler. Dahasi paslanmaz celiklerin disiik
termal iletkenlikleri kesme bdlgesinde 1si
konsantrasyonuna vyol acar. Talas kaldirma
islemleri sonucunda yiksek kesme kuvvetleri,
ylksek kesme sicakhigi, hizli takim asinmasi, BUE
olusumu, kotu ylzey kalitesi ve talas kirma
zorluklari gérilmustar.

ABSTRACT




Austenitic stainless steel and its alloys are widely
used as medical implant materials. In the
biomedical industry, compared to other stainless
steel, AISI 316L austenitic stainless steel is
preferred in the manufacture of implant because
of its low carbon content and excellent corrosion
resistance properties. Recently in the implant
production, the 1.4441 austenitic stainless steel
that replaced the AISI 316L stainless steel called
medical grade. 1.4441, besides being a highly
pure and clean material, 1.4441 ensures the
formation chromium oxide layer. The reliability
of medical implants depend mostly on surface
quality and physical properties of surface layers.
While processing crucial structure components
like implant production and aiming to reach high
safety, machining surface integrity studies are of
great importance. In this study, experimental
investigated the effect of cutting parameters and
cutting conditions on the surface integrity in the
processing of 1.4442 alloy. So, the effect of
different cutting parameters and cutting
conditions on the cutting force, heat, surface
roughness, chip formation, micro structure,
micro hardness are examined. On the other
hand, because of low thermal conductivity, high
ductility and sensitivity to high stress and strain
rates, austenitic stainless steel is considered to
be materials difficult to process. Moreover, the
low thermal conductivity of stainless steel
causes heat concentration in the cutting area.
The results show that processing such steel
causes high cutting force, high cutting heat, fast
tool wear, BUE formation, bad surface quality
and chip braeking difficulties.
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OZET

Bu calismamiz ile yurtdisinda yaygin olarak
kullanilan, o6zellikle son vyillarda Ulkemizde de
kullanilmaya baslanan mini ekskavatorlerin
imalat ve montajinin Glkemizde yapilmasi ve tlke
¢apinda kullaniminin yayginlastiriimasi
amaglanmistir. Ayrica yerli par¢a tedarik ve
imalatiyla istihdama katki saglayarak mevcut
blylk is makineleri (8 ton ve tzeri makineler)
veya beden giicl ile yapilan calismalarda mini
ekskavatorlerin kullanimini saglamak projemizin
diger amaclari arasinda yer almaktadir.

Bu proje ile lUlkemizde imalat ve montajl
olmayan tamamen yurtdisindan ithal edilen mini
ekskavatorlerin  lilkemizde Uretilmesi ve bu
sektérdeki disa  bagimligimizin  azaltilmasi
hedeflenmistir. Ulkemizde ekskavatér olarak en
kiicik 14 ton agirhgindaki is makineleri
uretilmektedir. is makineleri pazarindaki 1 toniile
14 ton arasindaki mini ekskavator ihtiyaci
yurtdisindan ithal edilen makineler(Kubota-
Japonya, Jcb-ingiltere, Hitachi-Japonya,
Takeuchi-Japonya, Yanmar-Japonya, |himer-
italya, Volvo-isve¢, Bobcat-Amerika) vasitasiyla
saglanmaktadir. Bu c¢alismada Ulkemizin yerli
mini is makineleri sektériindeki a¢igini kapatmak
amaciyla ilk olarak 900-1000 Kg. agirliginda, 10-
12 Hp motor gliclinde ve 160-170 Bar basingli
mini ekskavator tasarimi, imalati ve montajini
yaparak Ulkemize vyerli mini ekskavator
kazandirmak hedeflenmistir.

Prototip olarak yapilacak mini ekskavatoriin
hangi agirlk ve glic araliginda olacag
belirlendikten sonra kullanilacak olan kauguk
palet, ylrlyls motoru, rim dislisi, palet gerdirme
tekeri, gobek disli, kule dénis motoru, doner
dagitici, arm, bom, kova, hidrolik silindirler,
motor, hidrolik pompa, kollektér, yon kontrol
valfleri, yag tanki, yag sogutucu radyator, akii vs.
parcalarin olglleri alinarak alt sasi, Ust sasi ve
arm, bom, kovanin bilgisayar ortamindaki 3
boyutlu tasarimini gerceklestirilecektir. Tasarimi
gerceklestirilen mini ekskavatorimuziin
calismasi esnasinda karsilasabilecegi zorlamalar
oncesinde bilgisayar ortaminda yapacagimiz
statik ve dinamik analizlerin neticesinde imalat
asamasina gegcilecektir. Tasarim sirasinda
imalatgilar ve parca tedarikgileri ile stirekli olarak
bilgi alisverisi yapilarak tGlkemizde Gretimi olan,




termin slresinde sikinti  yasamayacagimiz,
piyasada halihazirda imalat ve satisi olan Urlinler
tercih edilerek tasarim olclleri ve proje siresi
belirlenecektir.

Bu projenin ilk hedefi prototip mini
ekskavatoriin imal edip ilerleyen siirecte gerekli
mali kaynaklar saglandiktan sonra seri imalata
gecmektir. Daha sonra Urln yelpazesi
genisletilerek (Mini Backhoe Loder, Mini Silindir,
Mini Kamyon... vs.) mini hidrolik is makineleri
sektoérinde Ulkemizin de yer almasini saglamak
ve potansiyel misteri ihtiyaglarina cevap vererek
Ulkemizde dretilmeyen bu (rinlerde disa
bagimhligimizi azaltmak hedeflenmistir. Ayrica
yiksek lisans  projesi olarak  yapmayi
planladigimiz  mini ekskavator imalati ile
Ulkemizin farkh sektorlerde ihtiya¢ duydugu
fakat yurtdisindan ithal etmek zorunda
oldugumuz diger makine ve techizatlarin
imalatlari igin tasarimci mihendislere cesaret ve
O0zgluven kazandirmaktir
ABSTRACT
The purpose of our study is manufacturing and
assembling mini-excavators, which are widely
used abroad and have recently started to be
used in Turkey, as well as spreading the use of
them across the country. This project, by making
a contribution to employment opportunities
with domestic supply and manufacturing of
parts, aims also to increase the use of mini-
excavators instead of heavy construction
machinery (weighing 8 tons or above) or
manpower.

With the help of this project, mini-
excavators, completely imported from abroad
because of our country’s lack of domestic
manufacturing and installation, can be produced
in Turkey; and correspondingly the import
dependency in this sector is supposed to be
reduced. The smallest excavator produced in our
country weighs 14 tons. In construction
machinery market, the need of mini-excavators
weighing 1 to 14 tons are supplied by machines
imported from abroad such as Kubota-Japan,
JCB-UK, Hitachi-Japan, Takeuchi-Japan, Yanmar-
Japan, lhimer-Italy, Volvo-Sweden, and Bobcat-
America. In this study in order to meet the local
needs in this sector, the initial step is to design
and manufacture the first mini-excavator of
country which is 900-1000 kg in weight with 10
to 12 Hp engine power and 160 to 170 bar
pressure.

After determining the weight and power
range of mini-excavator manufactured as the
first prototype, other parts supposed to be used
such as rubber, track, traction motor, rim




sprocket, track tensioning wheel, hub gear,
swing motors, rotary distributions, arm, boom,
bucket, hydraulic cylinders, engine hydraulic
pump, collector, directional control wheels, oil,
jewelry, oil cooler radiator, battery, etc. will be
measured in size; and then the 3D computerized
design of sub frame parts, upper chassis, and
arm, boom, bucket will be performed. Thanks to
the static and dynamic analysis conducted in
computerized environment prior to the
operation of our mini- excavator, potential
constraints are supposed to be found out as a
result of which the manufacturing process will
start. The design dimensions and project
duration will be determined based on
continuous exchange of information with
suppliers of products already available in our
country or can be easily found in the market
without supplier lead-time uncertainty.

The main goal of this project is to
manufacture prototype of mini-excavator and to
start mass production after meeting financial
needs. Later on, by expanding the range of
product (Mini Backhoe Loaders, Mini Cylinder,
Mini Truck, etc.) and meeting the potential
customer needs, our country is supposed to take
part in the sector of mini hydraulic construction
machinery; thus foreign dependency in supply of
such machines which are not produced in Turkey
will highly be reduced. In addition, this mini-
excavator design that we plan as master's
degree final project, engineers and designers will
gain  courage and self-confidence in
manufacturing other machinery and equipment
that are required to be imported from abroad
due to their absence in our country.
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Delik delme islemlerinde kullanilan helisel matkaplar, bazi delme
operasyonlari icin kullanigsiz ve maliyet artirici olabilmektedir.
Ozellikle biiyiik caph deliklerin delinmesinde kullanilan helisel
matkaplarin c¢aplarina bagh olarak radyal agiz genisligi de
blylimektedir. Blylk radyal agiz genisligi, matkabin malzeme igine
batmasi yerine malzemeyi ezerek delik koordinatindan sapmasina ve
delme kuvvetlerinin artmasina sebep olmaktadir. Bu durum,
strtiinmenin artmasina bagl olarak, kesici/malzeme ara yizinde
Isinin artmasina, artan isi da hizli takim asinmasina neden olmaktadir.
Bu tlUr problemlerin azaltiimasinda daha kiiglik c¢aph helisel
matkaplarla 6n delik delinmesi gerekmektedir. On delik delme islemi
ise fazladan kesici takim kullanilmasina ve zaman kaybi yasanmasina,
dolayisiyla maliyetin artmasina sebep olmaktadir. Bazi delikleri ise
konum ozelliklerinden (egimli, disbikey delik girisi vb.) dolayi
dogrudan delmek mimkin olamamaktadir. Bu gibi delikleri delmek
icin sanayide yogun bir sekilde Degistirilebilir Uclu Matkap (U-Drill)
kullanilmaktadir. U-Drill 6n delige ihtiyac duymaksizin yaklasik olarak
12 mm’den 63 mm’e kadar degisen c¢aplarda delme islemlerini
yapabilmektedir. Ancak literatir incelendiginde bu matkaplar ile
yapilan calismalar olduk¢a azdir. Ulkemizde ise yapilan ¢alisma ve
yayinlarin sayisi bir elin parmaklarini gegmemektedir. Bu galisma ile
literatiire, makine ve imalat sektorline bir katki saglanmasi
amaclanmaktadir. Calismada, son vyillarda uzay, havacilik, silah,
otomotiv ve savunma sanayisinde kullanimi artan 2024, 6061 ve 7075
aliminyum alasimlari Gzerinde U-Drill matkaplarla delik delme
deneyleri yapilacaktir. Literatiir incelendiginde yalnizca iki calismada
aliminyum alasiminin  U-Drill ile delinmesine vyer verilmistir.
Literatirde gorilen bu eksikligin bu proje ile kapatiimasi
dustintlmektedir. U-Drill kullanilarak kesme sartlarinin (ilerleme ve
kesme hizi), delik boyunun, sogutma kosullarinin, aliiminyum alasim
tirinin delik delmeye etkileri belirlenmeye calisilacaktir. Kesme
momenti ve ilerleme kuvvetinin delik silindirikligine, deligin dikligine,
deligin captan sapmasina, ylzey sertlik degerlerine, sicakliga, delik
capak yuksekligine, takim asinmasina, talas morfolojisine, titresimlere
etkileri arastirilacaktir. Elde edilen verilerin Taguchi Analizi ve varyans
analizi (ANOVA) vyardimiyla incelenerek kesme parametrelerinin
optimizasyonu planlanmaktadir.

ABSTRACT

The twist drills used in hole drilling processes are unusable or cost-
effective for some drilling operations. Particularly in large diameter
holes, the chisel edge width of the twist drill causes to deviate from
the hole coordinate by crushing the material instead of being entered
the material. Thus, it causes the increase the thrust force generated




during drilling. Depending on the increase of the friction instead of
the cutting, it causes the heating of the cutting environment and the
problems of wear. The pilot hole must be drilled to remove this
problem. The drilling of the pilot hole causes the use of extra cutting
tool and time loss, thus increasing the cost. Some holes can not be
drilled due to their location properties (inclined, convex hole entry,
etc.). Indexable Insert Drills (U-Drill) is used extensively in the industry
to drill such holes. The U-Drill can drill diameters from about 12 mm
to 63 mm diameters without the need for a pilot hole. However, when
the literature is examined, the conducted studies with these drills are
a few. In our country, the number of works and publications made
does not exceed the fingers of a hand. In this study, it is aimed to
contribute to the literature, machinery and manufacturing sector. For
this purpose, in our country, 2024, 6061 and 7075 Aluminium alloys,
which are an increasing use in space, aerospace, weapons,
automotive and defence industry, will be selected. Then drilling
operations, one of the most used operations, will be performed.
When the literature is examined, only two study has shown that
aluminium alloy is drilled with U-Drill. It is thought that this deficiency
in the literature will be covered with this project. We will try to
determine the cutting conditions (feed and cutting speed), hole size,
cooling conditions, hole drilling effects of aluminium alloy type using
U-Drill. The effects of cutting moment and thrust force on the
experimental results, such as hole cylindiricity, perpendicularity,
ovality, surface hardness values, temperature, hole burr height, tool
wear, chip morphology, vibrations, will be investigated. It is planned
to optimize the cutting parameters by analysing the obtained data
with the help of Taguchi Analysis and variance analysis (ANOVA).
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imalat, 200 yili askin bir siiredir tzerinde siirekli olarak arastirma
yapilan bir alandir. Dokiim, dévme, haddeleme ve diger sekillendirme
yontemleriyle Uretilmis mihendislik malzemelerinin kullanima hazir
hale getirilmesi icin genellikle talash imalat islemine ihtiyag
duyulmaktadir. Talash imalat isleminde, belirlenen takim tezgahi ve
kesici takimlar kullanilarak is parcgasi lzerinden talas kaldirilir ve
istenilen boyutlar ile ylzey kalitesi elde edilir. Talagh imalat alaninda
yapilan arastirmalarinin genel amaci, en iyi Griin kalitesi ve en disuk
isleme maliyetinin olusmasini saglayan optimum kesme sartlari igin is
parcasi-kesici takim etkilesimini belirlemektir. islenebilirlik malzeme
Uzerinden talas kaldirmanin nispi kolayhg veya zorlugu olarak
tanimlanabilir. Bir isleme operasyonunda islenebilirligi dlgmek icin
kesme kuvveti ve ylizey kalitesi kullanilabilir. Kesme kuvvetleri gig
tiketimini ve takim asinmasini dogrudan etkiledikleri igin, bu
kuvvetlerin optimize edilmesi 6nemlidir. Boylelikle glic sarfiyati ve
takim asinmasi en az seviyeye indirilebilir. Bununla birlikte,
ekonomiklik ve yizeydeki geometrik bozukluklari gidermek icin ylzey
plrtzIlGalagu degerlerine miracaat edilmektedir. Dékme demirler,
dokim yoluyla elde edilen ve makine ve imalat sanayiinde oldukga
yaygin olarak kullanilan farkli yapida ve sertlikte olan endistride
onemli bir yere sahip olan malzemelerdir. Kimyasal yapilarina ve
fiziksel ozelliklerine gore gri dokme demir, kiresel grafitli dokme
demir, temper dokme demir ve beyaz dokme demir olarak dért temel
grupta incelenirler. Bu gruplar altinda beyaz dékme demirin yiiksek
alasimli bir yapisi olan yiiksek sertlikteki martenzitik beyaz dékme
demir (Ni-Hard) ve yliksek kromlu beyaz dokme demir malzemeler
ylksek asinma direnci ve sertlige sahip olduklari icin cevher kiricilar,
ogutlcli degirmen merdaneleri, tarim makineleri, pistonlar,
konveyorler, pompalar, disliler ve madencilik sanayi gibi alanlarda
sikhkla kullaniimaktadir. Bu calismada, islenmesi zor olan yiksek
sertlikteki martenzitik beyaz dokme demir (Ni-Hard) ve yliksek kromlu
beyaz dokme demir malzemelerin tornada i¢ ¢ap genisletme (boring)
islenmesinde farkli kesici uglar (CBN, SERAMIK,SERMET) farkl kater
malzemeleri (celik gbvdeli, karbir govdeli, titresim sonimlemeli) ve
farkhh  kater uzunluklart  (L/D orani) kullanilmasi  kesme
parametrelerinin (V,f,a) kesme kuvveti, ylzey plrizlGlagu ve takim
asinmasi Uzerindeki etkilerinin deneysel olarak arastiriimasi, kesici ug
sicakliginin etkisi de incelenerek, en uygun kesme kuvveti, ylzey
puarGzlGligu ve takim asinmalarini elde ederek optimum isleme
sartlarinin  belirlenmesi  hedeflenmektedir. Ayrica  deneyler
sonucunda taguchi yontemi kullanilarak kesme parametrelerinin




deney sonuclari Uzerindeki etkileri belirlenecek, istatistiksel
denklemler elde edilerek modellemeler yapilacak sonraki benzer
calismalara kolaylik saglanacak bilinmeyen degerler deney yapmadan
elde edilebilecektir. Sonug¢ olarak elde edilebilecek optimum
degerlerle talasl islenebilirligi zor olan bu malzemelerin kullanim
alanlarini yayginlastirmak ayrica bilime ve literatire katki saglamak
amaclanmaktadir.

ABSTRACT

Manufacturing is a field that has been constantly explored over a
period of more than 200 years. In the machining process, some
sawdust is removed from the workpiece using the specified machine
tool and cutting tools and the surface quality is obtained with the
desired dimensions. The overall aim of machining research is to
investigate workpiece-to-tool interaction for optimum cutting
conditions, ensuring the best product quality and lowest machining
cost. Machinability can be defined as the relative ease or difficulty of
chip removal through the material. Shear strength and surface quality
can be used to measure machinability in a machining operation. Since
cutting forces directly affect power consumption and tool wear, it is
important to optimize these forces. Thus, power consumption and
tool wear can be minimized. Nevertheless, surface roughness values
have been applied to reduce economic and surface geometric
disturbances. Cast irons are materials that are obtained by casting
and which have a significant structure and which are in a very
different structure and hardness, which is widely used in the machine
and manufacturing industries. According to their chemical structure
and physical properties they are examined in four basic groups as gray
cast iron, spheroidal graphite cast iron, temper cast iron and white
cast iron. Under these groups, high hardness martensitic white cast
iron (Ni-Hard) and high chromium white cast iron materials with a
high alloy structure of white cast iron have high abrasion resistance
and hardness, so they are used for ore crushers, grinding mill rollers,
agricultural machines, pistons, conveyors, pumps, gears and mining It
is frequently used in fields such as industry. In this study, different
cutting materials (CBN, CERAMIC, CERMET) with different boring
materials (steel bar, carbide bar, anti vibration bar) and different
lengths of boring (L / D ratio) were used in boring operation in turning
with high hardness martensitic white cast iron (Ni Hard) and high
chromium white cast iron materials which are difficult to process, it is
aimed to determine the optimum machining conditions by obtaining
the optimum cutting force, surface roughness and tool wear by
examining the cutting parameters, (V,f,a) cutting force, surface
roughness and the effects of tool wear on them experimentally and
the effect of cutting temperature. In addition, the effects of the test
results on the cut off parameters of the test results will be determined
using the taguchi method as a result of the experiments, and
statistical equations will be obtained and the unknown values will be
obtained without experimenting. As a result, it is aimed to spread the
usage areas of these materials, which are difficult to machinability
with optimum values that can be obtained, and contribute for
knowing and to contribute to the literature.




Proje Adi

ILIK BUKME YONTEMINDE GERi ESNEMENIN DENEYSEL
ARASTIRILMASI

Proje Ylrutaclsu

DOC.DR. iBRAHIM KARAAGAG

Proje Ekibi DOGC.DR. ONURALP ULUER
Yiiksek Lisans Ogrencisi Tahsin ONEL
Proje Turi BAP
Proje Ortaklari -
Proje Butgesi 6.499,00 TL
Baslama/Bitis Tarihi 01.12.2015 - 19.01.2018
Proje Ozeti OZET

Blikme yontemiyle sekillendirilen Griinlerde meydana gelen geri
esneme en bliyik sekillendirme kusurlarindan birisidir. Otomotiv
basta olmak Uzere sac metal Urinlerin Uretiminde bilikme
yontemi yaygin bir sekilde kullanilmaktadir. Bu calismada; ilik
bikme islemi sonrasinda olusan geri esneme deneysel olarak
arastirilacaktir. Deney malzemesi olarak otomotiv endistrisinde
sikhkla kullanilan yiiksek gerilimli sac malzemeler kullanilacaktir.
Deneysel ¢alisma icin 15°-30°-45°-60°-75°-90° acilarinda biikme
kaliplari ve zimbalari Uretilecektir. Deneysel calismalarda, 15°-
30°-45°-60°-75°-90° kalip acilari ve 0, 10, 20 sn. Gtlleme sireleri
ve sac kalinligi deney parametreleri olarak belirlenmistir. Ilik
bikme yontemiyle yapilan deneysel calisma sonucunda olusan
geri esneme degerleri ile klasik kaliplamayla yapilan deneysel
calisma sonucu elde edilen geri esneme degerleri
karsilastirilacaktir. Calisma ile yiiksek gerilimli sac malzemelerin
bikilmesinde 1k bikme ydntemin avantaj ve dezavantajlari
belirlenecektir.

ABSTRACT

Spring-back is one of the biggest forming defect in the products
produced by the bending method. Mainly in automotive
industry, the bending method are used widely for the production
of sheet metal products. In this study, after the warm bending
process, springback will be investigated as experimentally. High
strength sheet metal materials that are often used in automobile
industry will be used as experiment material. 15, 30, 45, 60, 75
and 90 degree bending dies and punches will manufacture for
experimental study. 15, 30, 45, 60, 75, 90 bending angle, 0, 10
and 20 sn. holding time and sheet thickness were determined as
experiment parameter for experimental study. The experiment
results of warm bending method spring-back values and
conventional bending method spring-back values will be
compared. The advantages and disadvantages of warm bending
method will be determined with this study
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OZET

Sac metal malzemelerin dikissiz kap halinde
sekillendirilmesinde derin ¢ekme yontemi
onemli bir yere sahiptir. Derin gekme yontemiyle
sekillendirilen Urinler c¢cok sayida sektorde
vaygin olarak kullanilmaktadir. Proseste amac,
tek operasyonda en yiksek cekme oraninda
sekillendirme kusuru olmaksizin sac malzemeyi
sekillendirmektir. Derin cekme prosesinde kalip
giris tipi ve radyilst sekillendirilebilirligi
dogrudan etkileyen 6nemli parametrelerdir. Bir
hidrolik sekillendirme ydntemi olan hidroform
yonteminde sac malzeme oncelikle 6n sisirme
basinci ile sekillendirme yonine ters sisirilmekte,
sonrasinda ise sekillendirilmektedir. Bu ters
sisirme islemi sac malzemenin daha yiiksek
¢cekme oranlarinda sekillendirilmesini
saglamaktadir. Ancak hidroform ydnteminin ilk
kurulumu ¢cok maliyetli ve sekillendirme prosesi
yavastir. Bu durum da vyiksek yatirim
maliyetlerine ve parga basina maliyetlerin
artmasina sebep olmaktadir. Bu calismada
hidromekanik derin cekme isleminde 6n sisirme
basinci ile yapilan ters sekillendirme islemi
mekanik bir mekanizma ile klasik derin ¢ekme
kahplarinda vyapilacaktir. Mekanizmada kalip
giris radylsu ters geometride olacaktir. Kalip
Uzerine  vyerlestirilen sac  malzeme ters
geometride sekillendikten sonra zimba ile cekme
yoninde c¢ekilerek sekillendirilecektir. Bu
yontem kullanilarak klasik kaliplama ile 2.2 olan
derin ¢ekme  oranin  daha Uzerinde
sekillendirilebilirligin elde edilmesi
amagclanmaktadir. Deneysel calismalarda farkl
sektorlerde yaygin olarak kullanilan Al6061-T6,
Cu, DCO1 ve AISI304 sac malzemelerin
kullanilmasi planlanmaktadir.

ABSTRACT

Deep drawing method has a considerable role in
forming sheet metal materials into seamless
cups. Products that are formed by deep drawing
method are widely used in many sectors. The
aim of the process is forming sheet metal
materials at the highest drawing ratio in one
operation. In deep drawing process, die
entrance type and die entrance radius are




important parameters that are directly affect
formability. In the hydroform process, which is a
hydraulic forming method, in the first step the
sheet metal material is bulged by the pre-bulging
pressure in direction of forming and then formed
in drawing direction. This pre-bulging process
allows the sheet material to be formed at higher
drawing ratio. However, the initial setup of the
hydroforming method is very costly and the
forming process is slowly. These problems lead
to higher investment costs and increased costs
per part. In this study, the reverse forming
process with the pre-bulging pressure in the
using hydromechanical deep drawing process
will be done in the conventional deep drawing
die with a mechanical mechanism. Die entrance
radius will be reverse geometry in the
mechanism. The blank placed on the die will be
formed in the drawing direction with the punch
after the reverse forming operation. By using
this method, it is aimed to obtain increased
formability and higher drawing ratio than 2.2
drawing ratio. In the experimental studies;
Al6061-T6, Cu, DCO1 and AISI 304 sheet
materials which are widely used in different
industrial applications will be use.
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Havacilik ve otomotiv endistrilerinde kullanilan kompozitler cogunlukla karbon
fiber ile takviye edilmis epoksi veya vinilesterden Uretilmektedir. Bu
kompozitlerin avantajlari distk agirliklar ve yiksek gerginlikleri gibi mekanik|
Ozellikleri olacaktir. Karbon fiber bazli kompozit malzemelerin liretim hattindaki
blyiik zorluklara ragmen daha hafif ara¢ arastirmalarinda 6nemli bir rol
oynamas! beklenmektedir. Havacilik endistrisindeki kompozitler hali hazirda
gelisen/buyutyen bir pazardir. Bazi takim firmalari, PCD (polikristalin elmas) ve
karbir takimlar dahil olmak Uzere, bu alanda sunabilecekleri farkh takim
cOzlimlerine sahiptir. Havacilik sektoriniin yani sira, yeni parmak frezeler,
sayesinde (6zellikle Karbon Fiber Takviyeli Polimer (CFRP) kompozit malzemeleri
isleyen ve minimum ayrilma/bolinme saglanirken ayni zamanda talas kaldirma
oranlari ve takim omrinde gelisme arayan tum firmalar) motor sporlari,
denizcilik, ruzgar enerjisi ve eglence/dinlence sektorleri de kazang
saglayabilirler.

Bu c¢alismanin amaci, Karbon Fiber Takviyeli Polimer (CFRP) kompozit
malzemelerin islenmesinde yasanan guclikleri ve 6zellikle de katmanli/laminern
yvapidaki levhalarda katman kalkmasi (delaminasyon) problemini bertaraf
edebilecek ozel kesici takimlar tasarlayarak bunlarin tretimini gergeklestirmek,
havacilik sektériinde yaygin olarak kullanilan haliyle dretilmis olan CFRP
malzemeler (izerinde, gelistirilen takimlarin performans deneylerini yaparak|
ticari kullanim icin kesme parametrelerini belirlemektir. Bu sayede; imalat
sektériinde tamamen disa bagimh olarak tedarik edilen ve yillk tiketim
hacmiyle (ilke ekonomisi igin ciddi bir yiik getiren bu takimlara alternatif ve daha
ekonomik ¢ozimler (retilmesi saglanarak ©6nemli bir ithal ikamesi
gerceklestirilecektir. Ayni zamanda; uluslar arasi pazarda yliksek katma degerli
Urlnlerle rekabet sansi elde edilebilecektir. Proje konusu takimlarin, piyasada
ticari olarak tedarik edilebilen alisilmis takimlarla performans acisindan
karsilastirmasi yapilarak, Gstlnltkleri ortaya konulacaktir.

Bu kompotzitler igin tretilmesi planlanan farkli helis acili PCD parmak frezelerin,
pozitif ve negatif helis agilarinin birlestiriimesi ile frezelenen parca kenarinin Ust|
ve altini sikistirnmasi ve bu sayede ayrilma/pargalanma (delaminasyon) risknini
etkin bir sekilde azaltmasi hedeflenmektedir. Esit olmayan helis tasarimi
operasyon icin ¢ok daha ylksek esneklik sunarken dislik takim titresimi
saglayacaktir. Sonucta mikemmel ylizey kalitesi ve ylksek takim omri
beklentilerini karsilayacaktir. Esit olmayan helis tasarimi;

eYiiksek kesme parametrelerinde daha yiiksek eksenel ve radyal
kesme derinligi

e is parcasinda daha iyi 6lcii kontrolii







