DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
UZMANLIK ALAN DERSI

MET 5001 (SPECIALIZED FIELD GUZ/BAHAR 6 0 6 6
COURSE)

Alman dersler ile ilgili 6zel konular, problemler ve giincel gelismeler islenir. Tez konusu

DERS olusturma ile ilgili 6n ¢aligmalar yap.1l1r.. Bu amagla, t@mel eser ve gﬁncel f:ge.rler_ir}celer}ir.

. Ao Makale yazimi ve sempozyum bildirisi sunum imkanlar1 degerlendirilir Ogrenciye

ICERIGI L - - - : 9 L
aragtirmasi i¢in ¢esitli problemler verilir. Dersin islenmesinde e-posta, sosyal aglar ve diger
dijital ortamlardan yararlanilir.

gggl};SE COURSE NAME SEMESTER T P C ECTS
SPECIALIZED FIELD

MET 5001 COURSE FALL/SPRING 6 0 6 6
Specific topics, problems, and current developments related to the courses taken are
discussed. Preliminary studies on thesis topic selection are conducted. For this purpose,

COURSE K ined. Opportunities for article writing and

DETAILS fundamf:ntal and recent works are examined. Opportunities fo cle writing
symposium presentation are evaluated. Various research problems are assigned to the
student. In the course process, email, social networks, and other digital platforms are utilized.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
YUKSEK LISANS -

MET 5010 SEMINERI GUZ/BAHAR 0 2 0 6
Yiiksek Lisans Semineri, 0grencilerin aragtirma konular1 hakkinda derinlemesine bilgi
edinmelerini, aragtirma bulgularini yazili ve sozlii olarak sunmalarini saglayan bir ders

DERS olarak yapilandirlmistir. Ogrenciler, akademik yazim kurallarini, sunum tekniklerini ve

iCERIiGi bilimsel tartigma becerilerini gelistirerek arastirma siirecine katki saglarlar. Bu ders,
Ogrencilere arastirmalarini akademik diinyaya sunma ve bilimsel bir topluluk i¢inde etkili
iletisim kurma firsati verir.

ggggSE COURSE NAME SEMESTER T P C ECTS

MET 5010 MASTER SEMINAR FALL/SPRING 0 2 0 6
The Graduate Seminar course is designed to provide students with the opportunity to deepen
their knowledge in a specific research area, enhance their academic writing and presentation

COURSE skills, and develop the ability to communicate their research findings effectively. Students

DETAILS will engage in in-depth discussions, present their research projects, and receive constructive
feedback. The course emphasizes the development of skills in scientific communication,
critical thinking, and academic writing.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 5020 YUKSEK LiSANS TEZI GUZ/BAHAR 0 1 0 24
Bu ders, 6grencilerin kendi alanlarinda bagimsiz ve 6zgiin arastirma yapma becerilerini

DERS gelistirmeyi ama(;lamaktadm..(").grenciler bir arastirma konusu .segecek, literatiir taramast

iCERIGI yapacak, arastirma metodolojisi olusturacak, veri toplayip analiz edecek ve akademik bir
danisman rehberliginde yiiksek lisans tezlerini yazacaklardir. Ders, akademik bir jiiri 6niinde
yapilacak tez savunmasi ile tamamlanacaktir.

ggggSE COURSE NAME SEMESTER T P C ECTS

MET 5020 MASTER THESIS FALL/SPRING 3 0 3 24
This course aims to develop students’ ability to conduct independent and original research in
their field of study. Students will select a research topic, conduct a literature review, design

COURSE . , :

DETAILS a research methodology, collect and analyze data, and write a master’s thesis under the

guidance of an academic advisor. The course concludes with a thesis defense before an
academic committee.




DERS KODU | DERS ADI DONEM TEORI | UYG | KREDi [ AKTS
ILERI METALURIJI
TERMODINAMIGI
MET 5030 (ADVANCED BAHAR 3 0 3 6
METALLURGY
THERMODYNAMICS)
DERS Malzemelerin ~ iretiminde,  sekillendirilmesinde,  dzelliklerinin  degistirilmesinde,
iCERIGI alaslml.andlrlllr.nasmda? korpqmasmda; i, enerji, olusum ve reakglyonlarlp denge kosullarini,
termodinamigin prensiplerini kullanarak teorik esaslara gore belirlemektir.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED

MET 5030 METALLURGY SPRING 3 0 3 6
THERMODYNAMICS
In the production, shaping, changing the properties, alloying and protecting of materials; to

COURSE g " 4 . :

DETAILS determme th; balance .cond1t10n.s Qf work, energy, forma‘uon and reactions according to

theoretical principles using the principles of thermodynamics.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
KAYNAGIN FIZIKSEL -

MET 5040 METALURJISI GUZ/BAHAR | 6 0 6 6
"Kaynagin Fiziksel Metalurjisi" dersi, kaynak iglemleri sirasinda meydana gelen fiziksel ve
metalurjik degisimleri inceleyen, malzeme bilimi ve mithendisligi ile ilgili 6nemli bir derstir.

DERS Bu ders, kaynak esnasinda meydana gelen 1sitma, sogutma ve mikro yap: degisikliklerini,

ICERIGi bunlarin metal malzemelerin 6zelliklerine olan etkilerini anlamay1 amaglar. Ayrica, kaynak
sirasinda malzeme deformasyonlari, mikroyap1 degisimleri, catlama ve diger hatalarin nasil
ortaya c¢iktig1 ve bunlarin nasil dnlenebilecegi de tartigilir.

ggggSE COURSE NAME SEMESTER T P C ECTS
PHYSICAL

MET 5040 METALLURGY OF | FALL/SPRING 6 0 6 6
WELDING
The course "Physical Metallurgy of Welding" focuses on examining the physical and
metallurgical changes that occur during welding processes. This course aims to understand

COURSE the heat treatment, cooling, and microstructural changes during welding and their effects on

DETAILS the properties of metal materials. It also discusses how material deformations,
microstructural changes, cracking, and other defects arise during welding and how they can
be prevented.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
OKSIT DISI SERAMIK
MALZEMELERIN
OZELLH(LERi VE URETIM
YONTEMLERI -

MET 5050 (PROPERTIES AND GUZ/BAHAR 3 0 3 6
PRODUCTION METHODS
OF NON-OXIDE CERAMIC
MATERIALS)

Dersin Tanitimi ve Amaglari, Oksit Digi Seramik Malzemelerin Tanimi ve Temel

DERS Ozellikleri, Oksit Dis1 Seramik Malzemelerin Smiflandiriimasi, Oksit Dis1 Seramiklerin

iCERIiGi Uretim Yontemleri, Oksit Dis1 Seramiklerin Kullanim Alanlari, Oksit Dis1 Seramiklerin

Gelecegi ve Geligen Teknolojiler, Dersin Sonuglart ve Degerlendirme




ggggSE COURSE NAME SEMESTER T P C ECTS
PROPERTIES AND
PRODUCTION
METHODS OF
MET 5050 NON-OXIDE FALL/SPRING 3 0 3 6
CERAMIC
MATERIALS
Introduction and Objectives of the Course, Definition and Basic Properties of Non-Oxide
COURSE Ceramic Materials, Classification of Non-Oxide Ceramic Materials, Production Methods of
DETAILS Non-Oxide Ceramics, Areas of Use of Non-Oxide Ceramics, Future of Non-Oxide Ceramics
and Developing Technologies, Course Results and Evaluation
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI YUZEY KORUMA
TEKNIKLERI (ADVANCED
MET 5060 SURFACE  PROTECTION BAHAR 3 0 3 6
TECHNIQUES)
Yiizey koruma kavrami ve onemi: Malzeme dayanikliligini artirma yontemleri. Termal
kaplama teknikleri: Hava arki, plazma sprey ve lazerle kaplama siiregleri. Elektrokimyasal
DERS koruma yontemleri: Anodik ve katodik koruma, elektrokaplama. Nanoteknoloji ve
iCERIGI ngnomalzemelerl? ylizey .1ylle$t1rme: Nanostruktiirli kaplamalar ve (.)zell}kleﬁl. Korozyon
direnci artirma yontemleri: Koruyucu kaplamalar ve pasivasyon teknikleri. Yiizey koruma
uygulamalar1 ve endiistriyel kullanimlar: Otomotiv, havacilik ve denizcilik sektorlerinde
ileri koruma ¢dziimleri.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED SURFACE
MET 5060 PROTECTION SPRING 3 0 3 6
TECHNIQUES
Surface protection concept and its importance: Methods for enhancing material durability.
Thermal coating techniques: Air arc, plasma spray, and laser coating processes.
COURSE Electrochemical protection methods: Anodic and cathodic protection, electroplating. Surface
DETAILS improvement with nanotechnolpgy and panomgterlals: Nanost.ructure(gi coatings anq thplr
properties. Methods for enhancing corrosion resistance: Protective coatings and passivation
techniques. Surface protection applications and industrial uses: Advanced protection
solutions in the automotive, aerospace, and maritime industries.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI ISIL ISLEM -
MET 5070 TEKNIKLER] GuUzZ 3 0 3 6
DERS Isﬂv .isllem ve ges}tleri ile fa; d6n1"1.§1"1mler'£. 151.1. islem ygpﬂan metalik. malzemqlerﬂin m.ikroyap1
iCERIGI deg%s;mlerm}n ;ncelenmesy Isal islem gormiis metalik malzemelerln mekanik 6zelliklerinin
degisimlerinin incelenmesi. Yiizey sertlestirme ve yontemleri.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED HEAT
MET 5070 TREATMENT FALL 3 0 3 6
TECHNIQUES
COURSE Heat treatment and its types and phase transformations. Investigation of microstructural
DETAILS changes of heat treated metallic materials. Investigation of changes in mechanical properties of

heat treated metallic materials. Surface hardening and its methods.




DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
MEKANIK VE
T@HRiBATSIZ_ MUAYENE
YONTEMLERI -
MET 5080 (MECHANICAL AND NON GUZ/BAHAR 3 0 3 6
—-DESCRUCTIVE
INSPECTION METHODS)
Mekanik testler, Cekme, Basma, Egme, Centik Darbe, Sertlik, Yorulma, Siiriinme, Asinma,
Tahribatsiz deneylerinin tanimi, 6nemi, endiistrideki uygulama alanlari. Tahribatsiz
deneylerin ¢esitleri, Tahribatsiz deneylerinin kullanim amaglari, siniflandirilmasi; yiizeysel
hatalarin incelenmesinde kullanilan yontemler. Tahribatsiz muayene yontemlerinin
DERS istlinliikleri ve eks.iklikleri. G@rsel Muayene, Manyetik Pargacik Muayenesi, Sivi Penetrant
iCERIGI Muayene Yontemi, Ultrasonik Muayenenin Genel Ozellikleri, Ses ve Ses Dalgalarmin
Siniflandirilmasi ve Fiziksel Ozellikleri. Radyografik Muayenenin Temelleri, X ve Gamma
Isinlar1 ve Uretimleri Gama 1sinlarinin olusumu, muhafazasi tasimnmast gesitleri ve 6zellikleri,
1s1n siddetinin uzaklikla ilgisi, X 1smlarinin olusumu, o6zellikleri ve etkileyen faktorler.
Radyografide, ultrasonda, penetrantta, manyetik partikiil deneylerinde, girdap akimlarinda
ve gozle muayenede kullanilan standartlar.
gggl};SE COURSE NAME SEMESTER T P C ECTS
MECHANICAL
AND NON -
MET 5080 DESCRUCTIVE FALL/SPRING 3 0 3 6
INSPECTION
METHODS

COURSE
DETAILS

Mechanical tests, pulling, pressing, bending, notch impact, hardness, fatigue, crawling,
abrasion, identification of non -destructive experiments, importance, application areas in
industry. Types of destruction -free experiments, purposes of use of non -destructive
experiments, classification; Methods used to examine superficial errors. The superiority and
deficiencies of non -destructive examination methods. Visual examination, magnetic particle
examination, liquid penetrant examination method, general properties of ultrasonic
examination, classification of sound and sound waves and physical properties. Fundamentals
of radiographic examination, X and Gamma rays and production of gamma rays formation,
storage types and characteristics, the distance to the distance of radiation intensity, the
formation of X -rays, and the factors affecting the characteristics. Radiography, ultrasound,
penetrant, magnetic particle experiments, vortex currents and visual examination standards
used for examination.

DERS KODU

DERS ADI DONEM TEORI | UYG | KREDi | AKTS

MET 5090

COK BILESENLI DENGE
DIYAGRAMLARI( MULTI-
COMPONENT GUz 3 0 3 6
EQUILIBRIUM
DIAGRAMS)

DERS
ICERIGI

Tek bilesenli sistemler, fazlar kurali, iki bilesenli sistemler, Stektik, peritektik, Gtektoid,
peritektoid reaksiyonlar, kismi ve tam kat1 eriyikler, ara fazlar, kaldirag¢ kurali, soguma
egrileri, kat1 eriyiksiz ii¢ bilesenli sistemler, kristalizasyon yolu, fazlar kurali ve kaldirag
kuralimin uygulamalari, Ug Bilesenli Sistemlerin Faz Diyagramlari: Bilesim tayini, Ug
bilesenli denge diyagraminda sivilarin katilasmasi, Ug bilesenli sistemlerde ara bilesikler,
Kat1 ¢ozeltiler; Dort ve Alti Bilesenli Sistemlerin Faz U¢ Bilesenli Sistemlerin Faz
Diyagramlari: Bilesim tayini,

COURSE
CODE

COURSE NAME SEMESTER | T P C ECTS

MET 5090

MULTI COMPONENT

EQUILIBRIUM DIAGRAMS | SPRING 3 0 3 6

COURSE
DETAILS

Single component systems, phase rule, two component systems, eutectic, peritectic, eutectoid,
peritectoid reactions, partial and complete solid solutions, intermediate phases, lever rule,
cooling curves, three component systems without solid solution, crystallization path,
applications of phase rule and lever rule, Phase diagrams of three component systems:
composition determination, solidification of liquids in three component equilibrium diagrams,
intermediate compounds in three component systems, solid solutions; phases of four and six
component systems, phase diagrams of three component systems: composition determination.




DERS KODU

DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 5100

ALASIM TEKNIGI

(ALLOY TECHNIQUES) Guz 3 0 3 6

DERS
ICERIGI

Alasim teknigi dersine giris kapsaminda dncelikle alasim kavramimin benimsenmesi ele
almacaktir. Daha sonra kati eriyik olusumu ve cesitleri incelenecek, bu konular
diyagramlarla desteklenerek ornek gosterimler yapilacaktir. Metaller arasi fazlar ve
bilesikler konusu islenerek yine diyagramlarla agiklamalar yapilacaktir. Denge
diyagramlari, Gibbs Faz Kurali ile birlikte ele alinarak bu diyagramlarin ¢izimi {izerine
detayl 6rnekler sunulacaktir. iki fazl denge diyagramlarinin ¢izimi ve ydntemi agiklanacak,
bilesiklere ait denge diyagramlarinda o6zel doniistimler incelenecektir. Kati halde
gerceklesen Ozel doniisimler ve alasimlardaki  dengesizlikler —diyagramlarla
orneklendirilecektir. Teknik alasimlarin ¢izimi, denge diyagramlarmin doldurulmas: ve
yaslandirma siireci detaylandirilacaktir. Uglii denge diyagramlarimin gizimi ve ticari iiglii
denge diyagramlari iizerine 6rnekler verilecek, ¢oklu denge diyagramlarina iligkin analizler
yapilacaktir. Biitlin bu konular diyagramlarla desteklenerek detayli bir sekilde ele
alinacaktir.

COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5100

ALLOY

TECHNIQUES FALL 3 0 3 6

COURSE
DETAILS

Within the scope of introduction to alloy technique course, firstly the adoption of alloy concept
will be discussed. Then solid solution formation and its types will be examined, these subjects
will be supported by diagrams and sample demonstrations will be made. Intermetallic phases
and compounds will be discussed and explanations will be made with diagrams. Equilibrium
diagrams will be considered together with Gibbs Phase Rule and detailed examples will be
presented on drawing these diagrams. Drawing and method of two-phase equilibrium diagrams
will be explained, special transformations in equilibrium diagrams of compounds will be
examined. Special transformations occurring in solid state and imbalances in alloys will be
exemplified with diagrams. Drawing of technical alloys, filling of equilibrium diagrams and
aging process will be detailed. Drawing of ternary equilibrium diagrams and examples on
commercial ternary equilibrium diagrams will be given, and analyzes related to multiple
equilibrium diagrams will be made. All these subjects will be discussed in detail with diagrams..

DERS KODU

DERS ADI DONEM TEORI | UYG | KREDi | AKTS

MET 5110

KOROZYON VE
KOROZYONDAN
KORUNMA TEKNIKLERI
(CORROSION AND
PROTECT TECNNIQUES
FROM CORROSION)

GUz 3 0 3 6

DERS
ICERIGI

Korozyon ve gesitleri hakkinda genel bilgiler, metal kaplamalar, organik koruma katlari,
fosfatlama, korozyon yavaslatict onlemler ve uygulama sekilleri, elektriksel korunma
yontemleri, katodik koruma teknikleri, galvanizleme ve yiizey katlar1 olusturma, yilizeysel
islemler, galvanizleme teknikleri, korozyon g¢esitleri, korozyon c¢esidine gore korunma
yoOntemi se¢imi

COURSE
CODE

COURSE NAME SEMESTER ECTS

MET 5110

CORROSION AND
PROTECT
TECNNIQUES
FROM CORROSION

FALL 3 0 3 6

COURSE
DETAILS

A general knowledge about definition and kinds of corrosion, metallic coats, organic protect
coats, phosphate coats, inhibitors and preventive measure towards corrosion and their
applications techniques, electrical protect methods, cathodic protect techniques, galvanize and
surface coat forming, surface treatments, galvanizing, choice of protect methods after corrosion
sorts




DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
NUMUNE ALMA VE
KALITE KONTROL -

MET 5120 (SAMPLING AND GUZ 3 0 3 6
QUALITY CONTROL)

Malzeme karakterizasyonu ve iriin kalite kontrolii i¢in gerekli numune hazirlama ve
DERS inceleme metotlarinin  6gretilmesi, Ayrica hazirlama ve incelemeler igin gerekli
ICERIGI donanimlarin tanitilmasi ve uygulamali olarak kullaniminin gosterilmesi ve kalitatif yada
kantitatif analizlerinin gerceklestirilerek kalite kontrollerinin yapilmasit hakkinda genel bilgi.
ggggSE COURSE NAME SEMESTER T P C ECTS
SAMPLING AND

MET 5120 QUALITY FALL 3 0 3 6
CONTROL
Techniques for sample preparation and analysis required for material characterization and

COURSE . : ) . . ; .

DETAILS quallty cgntrol. Intr.oductlon to e.ssentlal eqllnpment, practical use of devices, qualitative and

quantitative analysis, and execution of quality control processes.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ENDUSTRIYEL FIRINLAR
MET 5130 ( INDUSTRIAL OVENS ) BAHAR 3 0 3 6
Giris, enerji maliyetleri, firin tarihgesi, Monolitik refrakterlerin dizayni, dokiilebilir
refrakterlerin dizayn esaslari, Plastik refrakterler, diisiik semetli dokiilebilir refrakterler.
DERS Refrakterlerin se¢imi ve dl¢iilendirilmesi, Duvar da 1s1 kayiplari, firin kalinligini belirlemede
ICERIGI dizayn kriterleri, Firin inga ekipmanlari, firin pargalari, arabalar, kum salmastra sistemleri,
zincirler, Indiiksiyon ocaklari ve manyetizma, Indiiksiyon ocaklar1 ve ergitme, Ark ocaklari,
Akisgkan yatakli firmlar.
ggggSE COURSE NAME SEMESTER T P C ECTS
INDUSTRIAL

MET 5130 OVENS SPRING 3 0 3 6
Introduction, energy costs, furnace history, design of monolithic refractories, design principles
of castable refractories, plastic refractories, low refractory castable refractories. Selection and

COURSE dimensioning of refractors, Heat losses on walls, Design criteria for determination of furnace

DETAILS thickness, Furnace construction equipments, Furnace parts, cars, sand sealing systems, Chains,

Induction furnaces and magnetism, Induction furnaces and melting, Ark quarries, Fluid bed
furnaces.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
METALIK MALZEMELER -

MET 5140 (METALIC MATERIALS) GUZ 3 0 3 6
Metalik malzemeler dersine giris kapsaminda dncelikle metal kavraminin benimsenmesi ele
alinacaktir. Daha sonra metalik malzeme c¢esitleri ve gruplandirilmasi incelenecek, bu
konular orneklerle desteklenecektir. Hafif metaller ve agir metaller ayrintili olarak ele
alinarak ornek gosterimler yapilacaktir. Temel metallerde alasim olusumu diyagramlarla
aciklanacak, metallerin mekanik Ozellikleri {izerinde durularak cesitli Orneklerle
desteklenecektir. Alasimlardaki dengesizlikler ve metallere ait denge diyagramlarinda 6zel

DERS doniisiimler incelenerek diyagramlarla agiklamalar yapilacaktir. Metallerin endiistriyel

ICERIGi uygulamalar1 anlatilarak 6rnek gosterimler sunulacaktir. Metal alagimlarina ait denge

diyagramlarinin ¢izimi, doldurulmasi ve analizi gergeklestirilecektir. Demirli ve demirdisi
metallerin ayrimi yapilarak detayli bir sekilde incelenecektir. Demir elementi ele alinarak
FesC’nin 6nemi vurgulanacak, ¢elik alagimlarinin 6zellikleri ve kullanim alanlar1 6rneklerle
anlatilacaktir. Demirdis1 alagimlar detaylandirilarak 6rnek gosterimler yapilacak, son olarak
metal alasgimlarinin mikro yap1 incelemeleri gerceklestirilerek konu diyagramlarla
desteklenecektir.




COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5140

METALIC

MATERIALS FALL 6

3 0 3

COURSE
DETAILS

Within the scope of introduction to the metallic materials course, firstly the adoption of the
concept of metal will be discussed. Then, the types and grouping of metallic materials will be
examined, and these topics will be supported with examples. Light metals and heavy metals
will be discussed in detail and sample demonstrations will be made. Alloy formation in basic
metals will be explained with diagrams, and the mechanical properties of metals will be
emphasized and supported with various examples. Imbalances in alloys and special
transformations in balance diagrams of metals will be examined and explanations will be made
with diagrams. Industrial applications of metals will be explained and sample demonstrations
will be presented. Balance diagrams of metal alloys will be drawn, filled and analyzed. Ferrous
and non-ferrous metals will be distinguished and examined in detail. The importance of FesC
will be emphasized by considering the iron element, and the properties and areas of use of steel
alloys will be explained with examples. Non-ferrous alloys will be detailed and sample
demonstrations will be made, and finally, microstructure examinations of metal alloys will be
carried out and the subject will be supported with diagrams.

DERS KODU

DERS ADI DONEM TEORI | UYG | KREDi | AKTS

MET 5150

YUKSEK PERFORMANSLI
DOKUM TEKNOLOJILERI
(HIGH  PERFORMANCE
CASTING
TECHNOLOGIES)

GUz

DERS
ICERIGI

Genel dokiim teknolojileri ve yiiksek performansli dokiim teknolojileri kavram, yiiksek
performanslt dokiim teknolojilerine giris, Algak basingli dokiim teknolojileri, Yiiksek
basingli dokiim teknolojileri, Ezme dokiim teknolojileri, Savurma dokiim teknolojileri,
Vakum dokiim teknolojileri, Yari-kat1 dokiim teknolojileri, Kompozit malzeme dokiim
teknolojileri, Tek kristal dokiim teknolojileri, Yonli katilagtirma siiregleri, dokiim-maliyet
iliskisi, dokiim yontemi secimi ve tasarimi hakkinda genel bilgi.

COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5150

HIGH PERFORMANCE

CASTING TECHNOLOGIES FALL 6

3 0 3

COURSE
DETAILS

Overview of general and high-performance casting technologies. Topics include low-pressure,
high-pressure, squeeze, centrifugal, vacuum, semi-solid, composite material, single-crystal,
and directional solidification casting methods. Discussions on cost-effectiveness, method
selection, and casting design principles.

DERS
KODU

DERS ADI DONEM | TEORI | UYG | KREDi | AKTS

MET 5160

CELIKLERIN ALASIMLANDIRMA
TEKNIKLER]

( ALLOYING TECHNIQUES OF
STEELS)

BAHAR

DERS
ICERIGI

Celik kavrami, demir-karbon denge diyagrami cercevesinde ele alinarak detaylandirilacaktir.
Alasim kavrami agiklanacak ve alasimlama siirecinde denge diyagramlarimin nasil okunmasi
gerektigi lizerinde durulacaktir. Kat1 eriyik olusumu ve gesitleri incelenerek metaller arasi fazlar
ve Dbilesikler diyagramlarla desteklenecektir. Celiklerin {iretim metotlarina  gore
siniflandirilmasi yapilacak, celik denge diyagramlarinin ¢izimi ve uygulanabilir yontemler
orneklerle gosterilecektir. Celiklere ait denge diyagramlarinda 6zel doniisiimler ele alinacak,
celiklerde kullanilan alagim elementlerinin gelik &zelliklerine etkileri agiklanacaktir. Teknik
alasimlarin ¢izimi, denge diyagramlarinin doldurulmasi ve bu siireclerin analizi diyagramlarla
desteklenecektir. Temel ¢elik ¢esitleri ve liretim yontemleri detaylandirilarak ¢eliklerin karbon
oranina, alagim elementi miktarina ve kullanim alanina gore siniflandirilmasi yapilacaktir. Son
olarak, uluslararasi ¢elik standartlari, normlari ve simgeleri agiklanarak konu tamamlanacaktir.




COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5160

ALLOYING
TECHNIQUES OF SPRING 3 0 3 6
STEELS

COURSE
DETAILS

The concept of steel will be discussed and detailed within the framework of the iron-carbon
balance diagram. The concept of alloy will be explained and how balance diagrams should be
read during the alloying process will be emphasized. Solid solution formation and its types will
be examined and intermetallic phases and compounds will be supported with diagrams. Steels
will be classified according to their production methods, steel balance diagrams will be drawn
and applicable methods will be shown with examples. Special transformations will be discussed
in balance diagrams of steels, and the effects of alloying elements used in steels on steel
properties will be explained. Drawing of technical alloys, filling in balance diagrams and
analysis of these processes will be supported with diagrams. Basic steel types and production
methods will be detailed and steels will be classified according to their carbon content, alloying
element amount and area of use. Finally, the subject will be completed by explaining
international steel standards, norms and symbols.

DERS KODU

DERS ADI DONEM TEORI | UYG | KREDi | AKTS

MET 5170

MAKINE ELEMANLARI
IMALAT SEKILLER}

( MANUFACTURING BAHAR 3 0 3 6
METHODS OF MACHINE
ELEMENTS)

DERS
ICERIGI

Bu dersin kapsaminda, makine elemanlarinin temel prensipleri ve malzeme seg¢imi ele
alinacaktir. Malzemelerin Ozellikleri ve kullanim alanlari incelendikten sonra dokiim
yontemleri ve sekillendirme islemleri {izerinde durulacaktir. isleme yontemleri kapsaminda
torna, freze ve delik delme islemleri detaylandirilacak, kesme teorisi agiklanacaktir. Torna
ve freze islemlerinde kesme kuvvetleri, takim malzemeleri ve takim se¢imi konulari ele
alinacaktir. Kaynak prensipleri, lehimleme ve yapistirma yontemleri incelenerek birlestirme
tekniklerinin avantajlart ve dezavantajlari karsilastirilacaktir. Yiizey piriizliligi ve
toleranslar iizerinde durulacak, kaplama yontemleri, 1s1l islemler ve yiizey sertlestirme
teknikleri agiklanacaktir. Dersin uygulamali kisminda, 6grencilere bir makine elemamn
iiretim projesi verilecek ve proje siirecinin adimlari ile takvimi belirlenecektir. Dersin
sonunda, 6grenciler projelerini sunacak ve degerlendirme siirecinin ardindan geri bildirimler
saglanacaktir.

COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5170

MANUFACTURING
METHODS OF
MACHINE
ELEMENTS

SPRING 3 0 3 6

COURSE
DETAILS

In this course, the basic principles of machine elements and material selection will be discussed.
After examining the properties and areas of use of materials, casting methods and shaping
processes will be emphasized. Within the scope of processing methods, turning, milling and
drilling processes will be detailed and cutting theory will be explained. Cutting forces, tool
materials and tool selection issues in turning and milling processes will be discussed. Welding
principles, soldering and bonding methods will be examined and the advantages and
disadvantages of joining techniques will be compared. Surface roughness and tolerances will
be emphasized, coating methods, heat treatments and surface hardening techniques will be
explained. In the practical part of the course, students will be given a machine element
production project and the steps and schedule of the project process will be determined. At the
end of the course, students will present their projects and feedback will be provided after the
evaluation process.




DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
GALVANiZL_EME
TEKNIKLERI
MET 5180 ( GALVANIZING BAHAR 3 0 3 6
TECHNIQUES)
Galvanizleme nedir? Cinko nedir? Demir ve ¢eligin koruma yontemleri Galvaniz kalitesini
etkileyen parametreler, Cinko banyosundaki alagim elementlerinin kaplama 6zelliklerine
DERS etkileri Galvanizleme Oncesi ve sonrasi iglemler Galvanizlemede isitma hizi ve banyo
i CERi Gi s1.cak11g1 Galvanizlemede numune geom.etr1s1 ve gerlllmln etkisi Sicak .daldlrma yoptem1yle
¢inko sarfiyatinin dengelenmesi Mekanik galvaniz kaplama ve avantajlar1 Galvanizlemeye
uygun tasarimlar Galvanizlemeye uygun tasarimlar Galvanizlemede hatalar ve dros, kiil,
ylizey hatalar1 Galvanizlemede hatalar ve ¢elik kontrolii Uluslararasi galvaniz standartlari
ggggSE COURSE NAME SEMESTER T P C ECTS
GALVANIZING
MET 5180 TECHNIQUES SPRING 3 0 3 6
What is galvanization? What is zinc? Protection methods of iron and steel Parameters affecting
galvanization quality, Effects of alloying elements in the zinc bath on coating properties Pre-
and post-galvanization processes Heating rate and bath temperature in galvanization Effect of
COURSE . .o, . . . . .
DETAILS sample geometry an.d Vqltage in galvamzat.lon Balancing zinc qonsumptlon with hot dip method
Mechanical galvanization coating and its advantages Designs suitable for galvanization
Designs suitable for galvanization Errors and dross, ash, surface errors in galvanization Errors
and steel control in galvanization International galvanization standards
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
MALZEMELERIN
ELEKTRIK OZELLIKLERT
MET 5190 (ELECTRICAL GUZ/BAHAR | 3 0 3 6
PROPERTIES OF
MATERIALS)
Elektriksel Iletkenlik ve Direng, Malzeme Tiplerine Gore Elektriksel Ozellikler, Yar
DERS Iletkenler, Elektriksel Alan ve Potansiyel, Yalitkanhk ve Dielektrik Ozellikler,
ICERIGi Siiperiletkenlik, Elektromanyetik Alanlar ve Malzemeler, Iletkenlik ve Yalitkanhik
Degisimlerinin Uygulamalarina Bakis
ggggSE COURSE NAME SEMESTER T P C ECTS
ELECTRICAL
MET 5190 PROPERTIES OF | FALL/SPRING 3 0 3 6
MATERIALS
Electrical Conductivity and Resistance, Electrical Properties by Material Types,
COURSE Semiconductors, FElectrical Field and Potential, Insulation and Dielectric Properties,
DETAILS Superconductivity, Electromagnetic Fields and Materials, Overview of Applications of
Conductivity and Insulation Changes
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDi | AKTS
DEMIRLI MALZEMELERIN
ILERI KAYNAK
METALURIJISI -
MET 5200 (ADVANCED WELDING GUz 3 0 3 6
METALLURGY OF
FERROUS MATERIALS)
Ergitmeli kaynak yontemlerinin kisa tanitimi / Kaynakta 1s1 akis1 / Kaynakta kimyasal
reaksiyonlar / Kaynakta akiskan akis1 ve buharlagsma / Kalint1 gerilmeler, ¢arpilmalar ve
yorulma / Ergime bolgesi (Temel katilagsma kavrami) / Kaynak metali katilasmasi (Tane
DERS yapist) / Kaynak metali katilasmasi (Taneler igindeki mikroyapi) / Katilagma sonrasi ve faz
ICERIGi doniisiimleri / Kaynak metali kimyasal homojensizlikler / Kaynak metali katilagma catlaklari

/ Kismi ergimis bolge ve olusumu, kismi ergime ile ilgili zorluklar / Is1 tesiri altindaki bolge
(caligma sertlesmeli malzemelerde, ¢okelme sertlesmeli malzemelerde, doniigiim sertlesmeli
malzemelerde, korozyon direngli malzemelerde)




COURSE

CODE COURSE NAME SEMESTER T P C ECTS
ADVANCED WELDING
MET 5200 METALLURGY OF FALL/SPRING 3 0 3 6
FERROUS MATERIALS
Brief introduction of fusion welding processes / Heat flow in welding / Chemical reactions
in welding / Fluid flow and evaporation in welding / Residual stresses, distortions and fatigue
/ Melting zone (Basic solidification concept) / Weld metal solidification (Grain structure) /
COURSE Weld metal solidification (Microstructure within grains) / Post-solidification and phase
DETAILS transformations / Weld metal chemical inhomogeneities / Weld metal solidification cracks /
Partially melted zone and its formation, difficulties related to partial melting / Heat affected
zone (in work hardening materials, precipitation hardening materials, transformation
hardening materials, corrosion resistant materials)
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDi | AKTS
METALIK
MALZEMELERDE -
MET 5210 ASINMA  (WEAR  OF GUZ/BAHAR 3 0 3 6
METALLIC MATERIALS)
Asmnma Kavramm ve Temel Ilkeler, Asinma Tiirleri, Asnma Mekanizmalar1 ve Yiizey
Etkilesimleri, Asinma Test Yontemleri ve Olgiim Teknikleri, Metalik Malzemelerde Asinma
DERS . ST o . . s :
iCERIGI D1rene1 ve lyilestirme Yontemleri, Metahk Malzerr_le.lerde Asmn}a ve Denusum Sistemleri,
Metalik Malzemelerde Asmmanin lyilestirilmesi I¢in Teknolojik Gelismeler, Asinmanin
Uygulamali incelenmesi
ggggSE COURSE NAME SEMESTER T P C ECTS
WEAR OF
MET 5210 METALLIC FALL/SPRING 3 0 3 6
MATERIALS
Wear Concept and Basic Principles, Wear Types, Wear Mechanisms and Surface Interactions,
COURSE Wear Teet Methoeis and Measurement Techniques, Wear Resistanee and I.mproven.lent
DETAILS Methods in Metallic Materials, Wear and Transformation Systems in Metallic Materials,
Technological Developments for Improvement of Wear in Metallic Materials, Applied
Investigation of Wear
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
KAYNAK YONTEMLERI
MET 5220 ILE YUZEY KAPLAMA GUz 3 0 3 6
TEKNIKLERI
Kaynak ve kaynak yontemlerinin incelenmesi. Yiizey kaplama ozellikleri ile ilgili
DERS kavramlar. Yiizey kaplama teknikleri (Isil Islem, Termokimyasal, Elektrolitik, Termal,
ICERIGi Buhar Biriktirme Yontemi, ...vb.) Yiizey modifikasyon tekniklerinin karsilastiriimasi.
Yiizey kaplama tekniklerinin performans ve uygulama ¢iktilarinin se¢imi.
ggggSE COURSE NAME SEMESTER T P C ECTS
SURFACE
COATING
MET 5220 TECHNIQUES FALL 3 0 3 6
WITH WELDING
METHODS
Examination of welding and welding methods. Concepts related to surface coating properties.
COURSE Surface coating techniques (Heat Treatment, Thermochemical, Electrolytic, Thermal, Vapor
DETAILS Deposition Method, etc.) Comparison of surface modification techniques. Selection of

performance and application outputs of surface coating techniques.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
PROSES TEKNIGI -

MET 5230 (PROCESS TECHNIQUES) GUZ 3 0 3 6
Ogrenciler, akiskanlar mekanigi, 1s1 ve kiitle transferi bilgilerini teorik olarak proseslerde

DERS uygulayabilme ve tasarim hesaplarini yapabilme becerisini kazanacaktir. Malzeme, imalat

. P sanayi, gida, ilag deterjan, plastik, cam gibi bir¢ok uygulama alanin hakkinda bilgi ve beceri

ICERIGi Y1, 8 Jan, p g yg g

kazanma. Buharlagtirma, karistirma, ayirma, kurutma gibi endiistride sik¢a karsilagilan
prosesler hakkinda uygulama ve teorik bilgi ve beceri kazandirma
ggggSE COURSE NAME SEMESTER T P C ECTS
PROCESS
MET 5230 TECHNIQUES FALL 3 0 3 6
Students will gain the ability to apply theoretical knowledge of fluid mechanics, heat and mass
transfer in processes and to make design calculations. Gaining knowledge and skills about
COURSE A . o ..
DETAILS many application areas such as materials, manufacturing industry, food, medicine, detergent,
plastic, glass. Gaining practical and theoretical knowledge and skills about processes frequently
encountered in industry such as evaporation, mixing, separation, drying.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ISI TRANSFERI (HEAT -
MET 5240 TRANSFER) GUZ/BAHAR | 3 0. 3 6
Ist Transferine Girig, Is1 Transferi Mekanizmalari, Is1 Iletimi (Konduksiyon), Is1
DERS Konveksiyonu, Is1t Radyasyonu, Is1 Transferinin Matematiksel Modellenmesi, Is1 Degigim
ICERIGI Ekipmanlar1 ve Sistemleri, Is1 Transferi ve Enerji Verimliligi, Uygulamalar ve Endistriyel
Ornekler, Is1 Transferinde Modern Yontemler, Laboratuvar Caligmalari ve Deneyler
ggggSE COURSE NAME SEMESTER T P C ECTS
MET 5240 HEAT TRANSFER | FALL/SPRING 3 0 3 6
Introduction to Heat Transfer, Heat Transfer Mechanisms, Heat Conduction, Heat Convection,
COURSE Heat Radiation, Mathematical Modeling of Heat Transfer, Heat Exchange Equipment and
DETAILS Systems, Heat Transfer and Energy Efficiency, Applications and Industrial Examples, Modern
Methods in Heat Transfer, Laboratory Studies and Experiments
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
DiFUZYON.VE KUTLE

MET 5250 TRANSFERI (DIFFUSION BAHAR 3 0 3 6
AND MASS TRANSFER)
Difiizyonun prensipleri ve fazlararas1 kiitle transferi: Difiizyon teorisi; Diflizyon

DERS katsayilarinin hesabi, Diflizyonun prensipleri ve fazlararasi kiitle transferi: Kiitle transfer

ICERIGI teorileri; Kiitle transfer katsayilari, Difiizyonun prensipleri ve fazlararasi kiitle transferi:

Kiitle transfer teorileri; Kiitle transfer katsayilar1 hakkinda genel bilgi.

ggggSE COURSE NAME SEMESTER T P C ECTS
DIFFUSION AND

MET 5250 MASS TRANSFER FALL/SPRING 3 0 3 6

COURSE Principles of diffusion and interfacial mass transfer: Diffusion theory, calculation of diffusion

DETAILS coefficients, and theories of mass transfer. Detailed discussion on mass transfer coefficients
and their applications.

DERS KODU | DERS ADI . DONEM TEORI | UYG | KREDI | AKTS

NANOTEKNOLOIJI VE
NANOMALZEMELER
MET 5260 (NANOTECHNOLOGY BAHAR 3 0 3 6
AND NANOMATERIALS)
Nanomalzemeye ve nanoteknolojiye giris, Temel kavramlar, Nanomalzemelerin
DERS siniflandirilmasi, Nanomalzeme sentezi, Nanomalzemelerin karakterizasyonu ve kullanilan
ICERIGI teknikler, Nanokristaller, Nanoteller, Iki boyutlu malzemeler, Nanoteknolojide uygulamalar

hakkinda genel bilgi.
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ggggSE COURSE NAME SEMESTER T P C ECTS
NANOTECHNOLOGY

MET 5260 AND FALL/SPRING 3 0 3 6
NANOMATERIALS
Introduction to nanomaterials and nanotechnology, fundamental concepts, classification of

COURSE . . X o X 1

DETAILS nanomgterlals, sypth651§ of nanomgterlals, chargcterlzatlon techniques, nanocrystals,

nanowires, two-dimensional materials, and applications of nanotechnology.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
DOKUM TEKNIKLERI -
MET 5270 (CASTING TECHNIQUES) GUZ/BAHAR 3 0 3 6
Metal dokiimciiliigii ve genel ilkeleri, dokiimii istenen parga iizerinde etiitler, dokiimde
yolluklandirma, ¢ikict besleyici ve sogutucular, kalip ve kum kaliplama teknikleri, basit
DERS sekilli parca modelleriyle kum kaliplama, metal ergitme ve dokiim islemi uygulamalari.
ICERIGi Magalar ve maga yapim malzemeleri ve magalarin pisirilmesi. Demirli ve demirdis1 metal ve
alasimlarin ergitilmesi ve dokiimii, dolu kalip (model ergitme), kabuk kalip vb. ¢esitli kalip
yapma ve dokiim yontemlerinin uygulanmasi.
ggggSE COURSE NAME SEMESTER T P C ECTS
CASTING

MET 5270 TECHNIQUES FALL/SPRING 3 0 3 6
Metal casting and its general principles, studies on the part to be cast, runners in casting, risers
and coolers, mold and sand molding techniques, sand molding with simple shaped part models,

COURSE X . I . ; )

DETAILS metal meltlr}g and casting process applications. Cores and core making materials and firing of

cores. Melting and casting of ferrous and nonferrous metals and alloys, full mold (model
melting), shell mold, etc. application of various mold making and casting methods.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
SINTERLEME VE
SINTERLEME

MET 5280 TEKNIKLERI (SINTERING | GUZ/BAHAR 3 0 3 6
AND SINTERING
TECHNIQUES)

Sinterleme ve Temel Ilkeler, Sinterleme Siireci, Sinterleme Yontemleri, Sinterleme

DERS Parametreleri, Sinterleme Sonrast Yiizey ve I¢ Yapi, Siqterlenmis Malzgmellerin

iCERIGI Uygulamalari, Sinterleme i¢in Kullanilan Malzemeler, Sinterleme Tekniklerinin
lyilestirilmesi, Sinterleme Teknolojilerindeki Yeni Gelismeler, Sinterleme ile Ilgili Deneyler
ve Laboratuvar Caligmalari

ggggSE COURSE NAME SEMESTER T P C ECTS

SINTERING  AND
MET 5280 SINTERING FALL/SPRING 3 0 3 6
TECHNIQUES
Sintering and Basic Principles, Sintering Process, Sintering Methods, Sintering Parameters,
COURSE Surface and Internal Structure after Sintering, Applications of Sintered Materials, Materials
DETAILS Used for Sintering, Improvement of Sintering Techniques, New Developments in Sintering
Technologies, Experiments and Laboratory Studies Related to Sintering

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ELEKTRIK ENDUKSIYON
VE ARK OCAKLARI

MET 5290 TEKNIGI (ELECTRIC GUZ/BAHAR 3 0 3 6
INDUCTION AND ARC
FURNACE TECHNIQUES)

Elektrik Endiiksiyonunun Temelleri, Elektrik Endiiksiyonlu Ocaklarm Yapisi ve Tipleri, Ark

DERS Ocaklarinin Temelleri, Elektrik Endiiksiyon ve Ark Ocagi Tasarimi, ].EIektriI.(. Endi.iksi.ylor.l ve

iCERIGI Ark Ocaginda Sicaklik Kontrolii, Metallerin Eritilmesi ve Islenmesi, Enerji Verimliligi ve

Cevresel Etkiler, Elektrik Endiiksiyon ve Ark Ocaginin Endistriyel Uygulamalari, Teknik
lyilestirmeler ve Gelecek Yonelimleri, Laboratuvar Caligmalari ve Deneyler
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COURSE

CODE COURSE NAME SEMESTER T P C ECTS
ELECTRIC
INDUCTION AND
MET 5290 ARC FURNACE FALL/SPRING 3 0 3 6
TECHNIQUES
Fundamentals of Electric Induction, Structure and Types of Electric Induction Furnaces,
Fundamentals of Arc Furnaces, Design of Electric Induction and Arc Furnaces, Temperature
COURSE . : } . .
DETAILS Contyol in Electric .Inducnon and Arc FurnaCf.:s, Meltl.ng .and Processmg of Me‘Fals, Energy
Efficiency and Environmental Effects, Industrial Applications of Electric Induction and Arc
Furnaces, Technical Improvements and Future Directions, Laboratory Studies and Experiments
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
METALURJIK TESISLERIN
PROJELENDIRILMESI
MET 5300 (PROJECT DESIGN OF GUZ/BAHAR 3 0 3 6
METALLURGICAL
FACILITIES)
Metalurjik Tesislerin Genel Tanitimi, Metalurjik Tesisin Projelendirilmesinde Temel
Prensipler, Metalurjik Tesisin Yer Secimi ve Altyapi, Metalurjik Uretim Siireclerinin
DERS Projelendirilmesi, Metalurjik Tesisin Makine ve Ekipman Tasarimi, Enerji Yonetimi ve
iCERIiGi Verimlilik, Cevresel Etki Degerlendirmesi ve Siirdiiriilebilirlik, Tesiste Giivenlik ve Is
Saglig1 Yonetimi, Proje Yonetimi ve Uygulama, Metalurjik Tesislerin ileri Diizey Tasarim
Konulari, Laboratuvar Caligmalari ve Deneyler
ggggSE COURSE NAME SEMESTER T P C ECTS
PROJECT DESIGN
OF
MET 5300 METALLURGICAL FALL/SPRING 3 0 3 6
FACILITIES
General Introduction to Metallurgical Facilities, Basic Principles in Designing Metallurgical
Facilities, Site Selection and Infrastructure of Metallurgical Facilities, Design of Metallurgical
COURSE Production Processes, Machinery and Equipment Design of Metallurgical Facilities, Energy
DETAILS Management and Efficiency, Environmental Impact Assessment and Sustainability, Safety and
Occupational Health Management in Facilities, Project Management and Implementation,
Advanced Design Topics of Metallurgical Facilities, Laboratory Studies and Experiments.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
CELIKLERH}I _
METALURIJIK DIZAYNI
MET 5310 (METALLURGICAL BAHAR 3 0 3 6
DESIGN OF STEELS)
Az, orta ve yliksek alasimli ¢eliklerin mikroyapilari ile ¢esitli mekanik 6zellikleri arasindaki
DERS S . 5 . L.
iCERIGI ;hlskller, gehklerm 1§lenm651 ve gel%stlrllmem IIF. muhqndlshk tasarimlar1 ve u}./gl.llamalarl
icin malzeme seciminde karar verebilme yetenegini gelistirme hakkinda genel bilgiler.
ggggSE COURSE NAME SEMESTER T P C ECTS
METALLURGICAL
MET 5310 DESIGN OF STEELS FALL/SPRING 3 0 3 6
COURSE Relationships between the microstructures and various mechanical properties of low, medium,
DETAILS and high alloy steels. Insights into the processing and development of steels and enhancing

decision-making abilities in material selection for engineering designs and applications.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
DOKME DEMIRLER -
MET 5320 (CAST IRONS) GUZ/BAHAR 3 0 3 6
Dokme Demirlerin Siniflandirma ve Metalurjik Esaslari hakkinda genel bilgi verilmesi,
DERS Lamel Grafitli Dokme Demirler, Kiiresel Grafitli Dokme Demirler, Ostemperlenmis Grafitli
iCERIGI Dokme Demirler, Vermikular Grafitli Dokme Demirler, Beyaz Dokme Demirler, Siyah
Dokme Demirler, alasimli Dokme Demirler, Dékme demirlerin EN standartlarina gore
siniflandiriimasi.
ggggSE COURSE NAME SEMESTER T P C ECTS
MET 5320 CAST IRONS FALL/SPRING 3 0 3 6
Providing general information about the Classification and Metallurgical Principles of Cast
COURSE Irons, Lamellar Graphite Cast Irons, Nodular Graphite Cast Irons, Austempered Graphite Cast
DETAILS Irons, Vermicular Graphite Cast Irons, White Cast Irons, Black Cast Irons, Alloy Cast Irons,
Classification of cast irons according to EN standards.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
KRISTALOGRAFI -
MET 5330 (CRYSTALLOGRAPHY) GUZ/BAHAR | 3 0 3 6
Kristalografi ve Kristallerin Temel Kavramlari, Kristal Yapilarmin Temel Ozellikleri, Kristal
Hedefleme ve Modelleme Yontemleri, Kristal Defektleri ve Diizensizlikler, Kristal
DERS Biiylimesi ve Kristallesme Siiregleri, Kristal Yapilarmim Mekanik Ozellikleri, Kristal
ICERIGI Yiizeyleri ve Yiizey Gerilmesi, Kristal Siniflandirmasi ve Malzeme Tiirleri, Kristalografi ve
Endiistriyel Uygulamalar, Kristalografi ile Ilgili Deneyler ve Laboratuvar Calismalari,
Modern Kristalografi ve Ileri Arastirmalar
ggggSE COURSE NAME SEMESTER T P C ECTS
MET 5330 CRYSTALLOGRAPHY | FALL/SPRING 3 0 3 6
Crystallography and Basic Concepts of Crystals, Basic Properties of Crystal Structures, Crystal
Targeting and Modeling Methods, Crystal Defects and Irregularities, Crystal Growth and
COURSE Crystallization Processes, Mechanical Properties of Crystal Structures, Crystal Surfaces and
DETAILS Surface Tension, Crystal Classification and Material Types, Crystallography and Industrial
Applications, Experiments and Laboratory Studies Related to Crystallography, Modern
Crystallography and Advanced Research
DERS o ; :
KODU DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ISIYA DAY ANIKLI -
MET 5340 MALZEMELER GUZ 3 0 3 6
"Istya Dayanikli Malzemeler" dersi, yiiksek sicaklik kosullarinda g¢alisgan malzemelerin
ozelliklerini, bu malzemelerin tasarimini ve kullanim alanlarimi inceleyen bir derstir. Bu ders,
DERS 181l iglem ve 1s1ya dayaniklilik gereksinimlerini karsilamak amaciyla kullanilan malzemelerin
ICERIGI ozellikleri, tretim yoOntemleri ve performans analizleri {izerine odaklanir. Ayrica, yiiksek
sicaklikta olusan termal gerilimler, oksidasyon, asinma ve erime gibi siireglerin bu
malzemelerin dayaniklilig iizerindeki etkileri tartigilir.
ggggSE COURSE NAME SEMESTER T P C ECTS
HEAT-RESISTANT
MET 5340 MATERIALS FALL 3 0 3 6
The course "Heat-Resistant Materials" focuses on the properties, design, and applications of
COURSE materials that are used under high-temperature conditions. This course examines the
DETAILS characteristics, production methods, and performance analysis of materials used to meet thermal
treatment and heat resistance requirements. Additionally, the effects of processes such as
thermal stress, oxidation, wear, and melting on the durability of these materials are discussed.
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DERS KODU

DERS ADI DONEM TEORI | UYG | KREDi | AKTS

MET 5350

KATILASMA TEKNIGI
( SOLIDIFICATION BAHAR 3 0 3 6
TECHNIQUE)

DERS
ICERIGI

Katilasma teknigi dersinde oncelikle katilasma kavrami ele alinarak, katilagsma siirecinin
asamalar1 ve temel ilkeleri lizerinde durulacaktir. Cekirdek olusumu ve ¢esitleri incelenerek,
saf metallerde katilagsma siireci detaylandirilacaktir. Saf metallerin soguma egrileri analiz
edilerek, cekirdeklenmede biiyiime mekanizmalart agiklanacaktir. Katilasma siirecinde
onemli bir parametre olan katilagma zamani ve Chvorinov yasasi ele alinarak katilasmanin
kinetigi degerlendirilecektir. Katilagmadaki dengesizlikler, hacim azalmalari ve bunlarin
metalurjik stirecler lizerindeki etkileri incelenecektir. Tek fazli metallerde katilasma
stirecleri acgiklanacak, alasimlarda katilasma siireci ve soguma egrileri diyagramlarla
desteklenerek anlatilacaktir. Katilasma stirecinde karsilasilan hatalar, segregasyonlar ve
diger kusurlar incelenecektir. Dokiim siireglerinde katilagsma mekanizmalar1 ve katilagma
kusurlar1 analiz edilecek, dokiimde yonlenmis katilagsma, tek kristal biiylime ve epitaksiyel
bliylime kavramlari ele alinacaktir. Son olarak, kaynakta katilasma siireci ve metallerin
birlesimi konular1 detaylandirilarak ders tamamlanacaktir.

COURSE
CODE

COURSE NAME SEMESTER T P C ECTS

MET 5350

SOLIDIFICATION
TECHNIQUE SPRING 3 0 3 6

COURSE
DETAILS

In the solidification technique course, the concept of solidification will be discussed first, and
the stages and basic principles of the solidification process will be emphasized. Nucleus
formation and its types will be examined, and the solidification process in pure metals will be
detailed. The cooling curves of pure metals will be analyzed, and the growth mechanisms in
nucleation will be explained. The solidification time and Chvorinov's law, which are important
parameters in the solidification process, will be discussed, and the kinetics of solidification will
be evaluated. Imbalances in solidification, volume reductions and their effects on metallurgical
processes will be examined. Solidification processes in single-phase metals will be explained,
and the solidification process and cooling curves in alloys will be explained with the support
of diagrams. Errors, segregations and other defects encountered in the solidification process
will be examined. Solidification mechanisms and solidification defects in casting processes will
be analyzed, and the concepts of directional solidification, single crystal growth and epitaxial
growth in casting will be discussed. Finally, the solidification process in welding and the
combination of metals will be detailed, and the course will be completed.

MET 5360

DEMIR DISI ALASIMLAR B
(NON-FERROUS ALLOYS) | Y4 3 0 3 6

DERS
ICERIGI

Malzemelerin Tanimlanmasi ve Gruplandiriimast ve Malzeme Sec¢im Kriterleri /
Aliiminyum ve Alagimlar1 (Kimyasal Bilesim, Fiziksel ve Mekanik Ozellikler) / Bakir ve
Alasimlari (Kimyasal Bilesim, Fiziksel ve Mekanik Ozellikler) / Magnezyum ve Alasimlari
(Kimyasal Bilesim, Fiziksel ve Mekanik Ozellikler) / Cinko ve Alagimlari (Kimyasal
Bilesim, Fiziksel ve Mekanik Ozellikler) / Kursun ve Alasimlar1 (Kimyasal Bilesim,
Fiziksel ve Mekanik Ozellikler) / Kalay ve Alasimlari (Kimyasal Bilesim, Fiziksel ve
Mekanik Ozellikler) / Nikel, Titanyum, Kobalt, Berilyum ve Alasimlar1 / Demir Dig1 Metal
ve Alasimlarinda Igyapi-Ozellik iliskisi / Malzeme Uretim Siirecleri / Demir Dis1 Metal ve
Alagimlarinda mukavemet artirma yontemleri / Demir Disi Metal ve Alasimlarinda
korozyon ozellikleri / Demir Dig1 Metal ve Alagimlarimin ¢evresel etkileri

DERS KODU

MET 5360

DERS ADI DONEM TEORI | UYG | KREDi | AKTS
NON-FERROUS ALLOYS | GUZ 3 0 3 6

COURSE
DETAILS

Identification and Grouping of Materials and Material Selection Criteria / Aluminum and Its
Alloys (Chemical Composition, Physical and Mechanical Properties) / Copper and its Alloys
(Chemical Composition, Physical and Mechanical Properties) / Magnesium and its Alloys
(Chemical Composition, Physical and Mechanical Properties) / Zinc and Its Alloys
(Chemical Composition, Physical and Mechanical Properties) / Lead and Its Alloys
(Chemical Composition, Physical and Mechanical Properties) / Tin and Its Alloys (Chemical
Composition, Physical and Mechanical Properties) / Nickel, Titanium, Cobalt, Beryllium
and its Alloys / Internal Structure-Property relationship in Non-Ferrous Metals and their
Alloys / Material Production Processes / Methods of increasing strength in Non-Ferrous
Metals and Their Alloys / Corrosion properties in Non-Ferrous Metals and Their Alloys /
Environmental effects of Non-Ferrous Metals and their Alloys
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI PLASTH.(VS.EKiL
VERME TEKNIGI -
MET 5370 (ADVANCED PLASTIC GUZ/BAHAR 3 0 3 6
FORMING TECHNIQUE)
Plastik sekillendirme, Sicak ve soguk plastik sekilendirme uygulamalari. Sicak ve soguk
sekillendirmede kullanilan atdlye, sartlari, takimlar, kaliplar ve presler. Tavlama araglar1 ve
DERS ozellikleri. Sicak sekillendirme uygulamalari; serbest sekillendirme agik kaliplarda dovme,
iCERIiGi kapali makine kaliplarinda ddvme, sicak ekstriizyon (ileri ve geriye ekstriizyon) ve
haddeleme uygulamalar1. Soguk sekillendirme uygulamalari; preste ¢gekme, derin ¢ekme,
soguk haddeleme, sivama, tel ¢gekme vb. uygulamalari.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED
MET 5370 PLASTIC FORMING | FALL/SPRING 3 0 3 6
TECHNIQUE
Plastic forming, Hot and cold plastic forming applications. Workshop, conditions, tools, molds
and presses used in hot and cold forming. Annealing tools and their properties. Hot forming
COURSE o . . ) > . . .
DETAILS applications; free forming, forgmg in open Q1es, forglng in closed machlne dles,. hojt extrusion
(forward and backward extrusion) and rolling applications. Cold forming applications; press
drawing, deep drawing, cold rolling, spinning, wire drawing etc. applications.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI TOZ METALURIJISI
MET 5380 (ADVANCED POWDER BAHAR 3 0 3 6
METALLURGY )
Genel imalat yéntemleri, Toz Metalurjisinin tanimi, kullanim alanlar1 Metal Tozu Uretim
Yontemleri, Tozlarin Karakterizasyonu, Karigtirma ve Harmanlama, Sekillendirme
DERS N R . . )
iCERIGI Yontemleri, S.mterleme F1r1n1ar% ve Slntqueme, Slnter!e.nme Mekanlzmalarl, Kati Haliyf;
Sivi Fazli Sinterleme, Reaksiyonlu Sinterleme, Bitirme Islemleri, Toz Metalurjisi
Uriinlerinin Muayenesini dgretmek
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED
MET 5380 POWDER SPRING 3 0 3 6
METALLURGY
General manufacturing methods, Definition of Powder Metallurgy, Usage Areas Metal Powder
Production Methods, Powder Characterization, Mixing and Blending, Shaping Methods,
COURSE o S S . . S
DETAILS S%nter%ng Furnages and Slpter1ng, .S1I.1ter1ng Mechanisms, .Sol}d State and Liquid Phase
Sintering, Reaction Sintering, Finishing Processes, Examination of Powder Metallurgy
Products.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI [ AKTS
MALZEMELERIN
YORULMA DAYANIMI -
MET 5390 (FATIGUE STRENGTH OF GUZ/BAHAR 3 0 3 6
MATERIALS)
Yorulma Kavrami ve Temel Ilkeler, Yorulma Dayamimnin Temelleri, Yorulma
Mekanizmalar1 ve Tipleri, Yorulma Dayanimina Etki Eden Faktorler, Yorulma Test
DERS Yontemleri, Yorulma Dayanimini lyilestirme Yéntemleri, Yorulma Dayaniminin Tasarimda
ICERIGi Kullanimi, Yorulma Dayanimi ve Uygulama Alanlari, Yorulma Dayanimimin Cevresel ve

Hizli Test Yontemleriyle Incelenmesi, Laboratuvar Caligmalari ve Deneyler, Yorulma
Dayanimina Yonelik Yeni Arastirmalar ve Gelecek Yonelimleri
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ggggSE COURSE NAME | SEMESTER T P C ECTS
FATIGUE
MET 5390 STRENGTH OF FALL/SPRING 3 0 3 6
MATERIALS
Fatigue Concept and Basic Principles, Fundamentals of Fatigue Strength, Fatigue
Mechanisms and Types, Factors Affecting Fatigue Strength, Fatigue Test Methods, Fatigue
COURSE Strength Improvement Methods, Use of Fatigue Strength in Design, Fatigue Strength and
DETAILS Application Areas, Investigation of Fatigue Strength with Environmental and Rapid Test
Methods, Laboratory Studies and Experiments, New Research and Future Directions on
Fatigue Strength
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
DOKUM TEKNIGINDE
PARCA DIZAYNI (PART -
MET 5400 DESIGN IN CASTING GUZ/BAHAR | 3 0 3 6
TECHNIQUE)
Bu ders, dokiim teknigi ile {iretilen parcalarin tasarim ilkelerini kapsamaktadir. Dokiim
DERS yontemlerinin 6zellikleri, malzeme sec¢imi, kalip tasarimi, katilagma stireci, i¢ gerilmeler,
ICERIGi kusurlar ve kalite kontrol siirecleri ele alinmaktadir. Ayrica, bilgisayar destekli analiz
yontemleri ile parca optimizasyonu ve modern dokiim teknolojileri incelenmektedir.
ggggSE COURSE NAME | SEMESTER T P C ECTS
PART DESIGN
MET 5400 IN CASTING FALL/SPRING 3 0 3 6
TECHNIQUE
This course covers the design principles of parts produced using the casting technique. It
explores the characteristics of casting methods, material selection, mold design,
COURSE L . ) . ) Additionall
DETAILS solld1ﬁcathn process, 1.nternal stresses, defec‘Fs, .and. quality contro processes. itionally,
computer-aided analysis methods for part optimization and modern casting technologies are
examined.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDi | AKTS
DOKUM SONRASI
METALURIJIK ISLEM
TEKNIKLERI (POST-
MET 5410 CASTING GUZ/BAHAR | 3 0 3 6
METALLURGICAL
PROCESSING
TECHNIQUES)
Bu ders, dokiim sonrasi metal pargalarin mekanik, kimyasal ve fiziksel ozelliklerini
iyilestirmek amactyla uygulanan metaliirjik islem tekniklerini kapsamaktadir. Isil iglemler,
DERS . . R . a0 oy .
iCERIGI ytizey s.ertlestlrme yon‘gemlerl, mekamk islemler, kaplama te@;kkn ve kalite .kor{trol
stirecleri detayli olarak incelenmektedir. Ayrica, modern metaliirjik islem teknolojileri ve
endiistrideki uygulamalari ele alinmaktadir.
ggggSE COURSE NAME SEMESTER T P C ECTS
POST-CASTING
METALLURGICAL
MET 5410 PROCESSING FALL/SPRING 3 0 3 6
TECHNIQUES
This course covers metallurgical processing techniques applied to improve the mechanical,
chemical, and physical properties of cast metal parts. It provides an in-depth study of heat
COURSE . . ) . .
DETAILS treatments, surface hardening methods, mechanical processing, coating techniques, and

quality control processes. Additionally, modern metallurgical processing technologies and
their industrial applications are explored.
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Egl]‘)% DERS ADI DONEM | TEORI | UYG | KREDI | AKTS
METALLERIN MEKANIK
MET 5420 DAVRANISLARI(MECHANICAL | GUZ 3 0 3 6
BEHAVIOR OF METALS)
Mekanik esaslar, gerilme ve birim sekil degisimi, akma 0l¢iitleri, Metalurjik esaslar, kristal
yapilar ve kusurlari, Dislokasyonlar, dislokasyonlarin hareketleri ve diger enge lerle etkilesimi,
Plastik sekil degisimi mekanizmalari, Dayanim ar tirict mekanizmalar, kati-¢ozelti, peklesme,
DERS deformasyon yaslanmasi, martenzitik dontigiim, partikiil ve ¢okelme sertlesmesi, Kompozit
ICERIGi malzemeler, Malzemelerde hasar olusumu, Kirilma mekanigi prensipleri. Dogrusal Elastik
Kirilma Mekanigi ve tasarim prensipleri, Yorulma ve tiirleri. Yorulma dayanimini etkileyen
faktorler, Catlak olusumu ve ilerlemesi, Siiriinme mekanizmalari, Yiiksek sicakliklarda
kirilma, Malzemelerde gevreklesme davraniglart
ggggSE COURSE NAME SEMESTER T P C ECTS
MECHANICAL
MET 5420 BEHAVIOR OF FALL 3 0 3 6
METALS
Mechanical principles, stress and strain, yield criteria, Metallurgical principles, crystal
structures and defects, Dislocations, dislocation movements and interactions with other
obstacles, Plastic deformation mechanisms, Strengthening mechanisms, solid-solution,
COURSE hardening, deformation aging, martensitic transformation, particle and precipitation hardening,
DETAILS Composite materials, Damage formation in materials, Fracture mechanics principles. Linear
Elastic Fracture Mechanics and design principles, Fatigue and its types. Factors affecting
fatigue strength, Crack formation and propagation, Creep mechanisms, Fracture at high
temperatures, Embrittlement behaviors in materials.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
X- ISINLARI
MET 5430 DIFRAKSIYONU GUz 3 0 3 6
( X- RAY DIFRACTION)
Miikemmel kristal sistemlerinin tanitimi, Tek, iki ve ii¢ boyutlu kristal kusurlarinin tanitima.
Nokta kusurlart. Atom boslugu ve yaymmin igin Arrhenius tipi denklemler. Dislokasyon
DERS teorisi. Dislokayon ¢esitleri. Dislokasyonlarin  nokta kusurlar1 ile etkilesimi.
ICERIGi Mukavemetlendirme mekanizmalar1. Kristal tane smir modeli ve mekanigi. Tane sinir1
hareketi. Istif hatalar1. Martensitik doniisiimler. Nano kristalli malzemeler ve 6zellikleri.
Kristal kusurlarinin analiz teknikleri.
ggggSE COURSE NAME SEMESTER T P C ECTS
X-RAY
MET 5430 DIFRACTION FALL 3 0 3 6
Presentation of perfect crystal systems. Introduction of crystal defects in one, two and three
dimensions; Point flaws; Arrhenius type equations for atomic space and emission; Dislocation
COURSE theory; Dislocation types; Interaction of dislocations with point defects, Strengthening
DETAILS mechanisms; Crystal grain boundary model and mechanics; Grain boundary movement;
Stacking errors, Martensitic transformations; Nano crystalline materials and their properties,
Analysis techniques of crystal defects.
DERS o ; :
KODU DERS ADI DONEM TEORI | UYG | KREDI | AKTS
Co ESASLI SUPER
MET 5440 ALASIMLAR (Co BASED GUZ/BAHAR | 3 0 3 6
SUPER ALLOYS)
Kobalt esasli alagimlar ile ilgili giris ve temel kavramlar, Kobalt esasli alasimlarin yapisi,
DERS ozellikleri, liretim yontemleri, uygulamalari, performans testleri, Kobalt esaslt siiper alasimlar
iCERIiGi i¢in yeni 3D tasarim kriterleri, Kobalt esaslt siiper alagimlarin gevresel etkileri, Kobalt esasl

stiper alagimlarinda yapilan son arastirmalar.
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COURSE

CODE COURSE NAME SEMESTER T P C ECTS
Co BASED SUPER

MET 5440 ALLOYS FALL/SPRING 3 0 3 6
Introduction and basic concepts of cobalt-based alloys, structure, properties, production

COURSE methods, applications, performance tests of cobalt-based alloys, new 3D design criteria for

DETAILS cobalt-based superalloys, environmental effects of cobalt-based superalloys, recent research on
cobalt-based superalloys.

DERS .. . .

KODU DERS ADI DONEM TEORI | UYG | KREDI | AKTS
PLASTIK MALZEMELER -

MET 5450 (PLASTIC MATERIALS) GUZ 3 0 3 6
Bu ders kapsaminda plastiklerin ana maddesi olan polimerin kimyasi ve teknolojisi hakkinda
bilgi verilmektedir. Polimerlerle ilgili genel tanimlar ve siniflandirilmasi, polimer teknolojisinin

DERS hammaddeleri, polimerlerin yapisi, polimerlerin 6zellikleri ve ortalama molekiil kiitlesi,

iCERIGI polimerlerin sentezi, polimerizasyon prosesleri, polimerlerin islenmesi, yapay elyaf iiretim
yontemleri anlatilmaktadir. Plastik malzemelerin tanitilmasi ve sekilendilmesi ile bilgiler
kazandirmak. Ayrica Biyopolimer malzemelerin gesitleri, 6zellikleri ve iiretimi ile ilgili bilgi
verilmesi

ggggSE COURSE NAME SEMESTER T P C ECTS
PLASTIC

MET 5450 MATERIALS FALL 3 0 3 6
This course provides information about the chemistry and technology of polymers, which are
the main materials of plastics. General definitions and classification of polymers, raw materials

COURSE of polymer technology, structure of polymers, properties and average molecular mass of

DETAILS polymers, synthesis of polymers, polymerization processes, processing of polymers, synthetic
fiber production methods are explained. To provide information about the introduction and
shaping of plastic materials. Also, to provide information about the types, properties and
production of biopolymer materials.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

KOMPOZIT MALZEMELER
MET 5460 VE URETIM YONTEMLERI BAHAR 3 0 3 6
Cesitli malzeme tiirlerinin birlesimiyle olusturulan kompozit malzemelerin 6zelliklerini,

DERS kullanim alanlarin1 ve iiretim tekniklerini 6gretmeyi amaglayan bir derstir. Bu ders,

ICERIGI kompozit malzemelerin yapisal avantajlarini, tiretim siireglerini ve kalite kontrol tekniklerini

ele almaktadir.
ggggSE COURSE NAME SEMESTER T P C ECTS
COMPOSIT MATERIALS

MET 5460 AND MANUFACTURING BAHAR 3 0 3 6
METHODS
The course "Composite Materials and Manufacturing Methods" aims to teach the properties,

COURSE applications, and manufacturing techniques of composite materials formed by combining

DETAILS different material types. This course addresses the structural advantages of composite

materials, production processes, and quality control techniques.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

ILERI METALOGRAFIK .
ARASTIRMA TEKNIKLERI
( ADVANCED
MET 5470 METALOGRAPHICAL BAHAR 3 0 3 6
RESEARCH TECHNIQUES)
Metalik malzemelerin fiziksel 6zellikleri. Makro ve mikro incelemeler. Optik ve elektron
DERS mikroskoplarinda metalografik inceleme. Daglama teorisi, teknigi ve problemleri. Cesitli
ICERIGI demir esasli ve demir dis1 malzemelerin mikroyapilari. Kantitatif metalografi. Ug boyutlu

mikroskopi ve renk metalografisi.
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COURSE

CODE COURSE NAME SEMESTER T P C ECTS
ADVANCED
METALOGRAPHICAL

MET 5470 RESEARCH SPRING 3 0 3 6
TECHNIQUES
Physical properties of metallic materials. Macro and micro examinations. Metallographic

COURSE examination in optical and electron microscopes. Etching theory, technique and problems.

DETAILS Microstructure of various ferrous and non-ferrous materials. Quantitative metallography. Three

dimensional microscopy and color metallography. Failure mechanisms.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
BIYOMALZEMELER ( -

MET 5480 BIOMATERIALS ) GuUzZ 3 0 3 6
Bu ders, biyomalzemelerin tibbi ve biyolojik uygulamalar i¢in kullanilan malzemelerin
ozelliklerini, tasarimimi ve se¢im kriterlerini &gretir. Metalik, seramik, polimerik ve

DERS kompozit biyomalzemeler gibi farkli biyomalzeme tiirlerini inceleyerek, bu malzemelerin

ICERIGi mekanik, kimyasal ve biyolojik ozelliklerine odaklanir. Ayrica, biyomalzemelerin
biyouyumlulugu, doku yanitlart ve insan viicudu ile giivenli etkilesim saglamak igin
karsilagilan zorluklar ele alinacaktir.

gggl};SE COURSE NAME SEMESTER T P C ECTS

MET 5480 BIOMATERIALS GUzZ 3 0 3 6
This course introduces the study of biomaterials, which are materials designed for medical
and biological applications. It covers the properties, design, and selection of materials used
in the development of implants and devices for tissue repair and replacement. The course

COURSE : ) : . ) . ) .
explores various types of biomaterials, including metallic, ceramic, polymeric, and

DETAILS . . - : . . . . .
composite materials, emphasizing their mechanical, chemical, and biological properties.
Students will also gain insights into the biocompatibility of these materials, tissue response,
and the challenges in developing materials that interact safely with the human body.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI TERMAL DESTEKLI
YUZEY MUHENDISLIGI

MET 5490 (ADVANCED THERMAL- BAHAR 3 0 3 6
ASSISTED SURFACE
ENGINEERING)

Termal kaplama yontemleri (plazma sprey, lazer kaplama, hava arki gibi) ve yiizey
modifikasyon teknikleri (karbiirlesme, nitriirlesme, termal difiizyon islemleri). Termal
destekli islemlerle malzeme yiizeylerinin asmmma, korozyon direnci, sertlik ve

DERS > . N L7 A

iCERIGI dayamkl.lllgmln artt1r1lr.na51..Ayr1ca, bu sureg;lerm .mlkro yapl uzermdekl etkileri, malzerpe
karakterizasyonu teknikleriyle (X-1s1m1 difraksiyonu, mikroskopi, elementel analiz)
incelenerek ylizey mithendisliginin endiistriyel uygulamalar1 ve avantajlari.

ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED THERMAL-

MET 5490 ASSISTED SURFACE SPRING 3 0 3 6
ENGINEERING
Thermal coating methods (such as plasma spray, laser coating, air arc) and surface
modification techniques (carburizing, nitriding, thermal diffusion processes). Enhancing
material surface wear resistance, corrosion resistance, hardness, and durability through

COURSE thermally assisted processes. Additionally, the effects of these processes on microstructure

DETAILS are examined using material characterization techniques (X-ray diffraction, microscopy,

elemental analysis), along with the industrial applications and advantages of surface
engineering.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDi | AKTS
KAPLAMA
KARAKTERIZASYONU -

MET 5500 (COATING GUz 3 0 3 6
CHARACTERIZATION)
Kaplama ydntemlerinin tanitimi ve uygulama alanlar1: Termal, elektrokimyasal ve mekanik
kaplama teknikleri. Kaplama malzemelerinin se¢imi ve kaplama kalinliginin 6nemi.

DERS Kaplama mikro yapisi ve homojenligi ve kristal yap1 incelemeleri. Kaplama o6zellikleri:

ICERIGi Sertlik, siirtlinme, asinma direnci ve korozyon dayanikliligi. Kaplama karakterizasyon
teknikleri: Mikroskopi, X-1511 difraksiyonu ve spektroskopik analizler. Kaplama
stireclerinin kalite kontrolii ve performans degerlendirmesi i¢in standart testler ve yontemler.

ggggSE COURSE NAME SEMESTER T P C ECTS
COATING

MET 5500 CHARACTERIZATION FALL 3 0 3 6
Introduction to coating methods and their application areas: Thermal, electrochemical, and
mechanical coating techniques. Selection of coating materials and the importance of coating
thickness. Coating microstructure and homogeneity, and crystallographic structure analysis.

COURSE . e - . . o ;
Coating properties: Hardness, friction, wear resistance, and corrosion durability. Coating

DETAILS G . T . . .
characterization techniques: Microscopy, X-ray diffraction, and spectroscopic analyses.
Standard tests and methods for quality control and performance evaluation of coating
processes..

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 5510 NANO KAPLAMALAR BAHAR 3 0 3 6
"Nano Kaplamalar" dersi, malzeme yiizeylerinin nanometre 6lgeginde kaplanmast ve bu
kaplamalarin  6zellikleri iizerine odaklanan bir derstir. Nano kaplamalar, yiiksek

DERS performansli malzeme 6zellikleri saglamak amactyla farkli endiistrilerde kullanilmaktadir.

iCERiGi Bu ders, nano kaplama teknolojilerini, uygulama yontemlerini ve bu kaplamalarin malzeme
ozellikleri iizerindeki etkilerini 6gretmeyi amaglar. Ayrica, nano kaplamalarin {iretim
siiregleri, karakterizasyonu ve uygulama alanlari da ele alinir.

ggggSE COURSE NAME SEMESTER T P C ECTS

MET 5510 NANO COATINGS FALL 3 0 3 6
This course explores the properties, design, and applications of nano coatings. Students will
gain an understanding of the principles of nanotechnology, the methods for creating

COURSE . > ! e . . . . .

DETAILS nanocoatings, and their industrial applications in various sectors, including electronics,
automotive, aerospace, and healthcare. Emphasis will be placed on the latest research,
technologies, and innovations in nano-coating materials.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
BIRLESTIRME

MET 5520 TEKNIKLERI (JOINTING GUzZ 3 0 3 6
TECHNIQUES)
Birlestirme tekniklerinin tanimi ve cesitleri, Kaynak, Lehimleme (Yumusak ve Sert

DERS Lehimleme), Percin, Vida ve Yapistirma yontemleri hakklr}da. gF:nel bilgiler, Pergin ve

iCERIGI Vidali birlestirmelerde dikkat edilmesi gereken hususlar, Perginli birlestirmelerde meydana
gelen hatalar, Yiizey kaplama yontemleri, Civata (BULON) ve Yiiksek mukavemetli
BULON hakkinda genel bilgi.

ggggSE COURSE NAME SEMESTER T P C ECTS

MET 5520 JOINTING TECHNIQUES FALL 3 0 3 6
Definition and types of joining techniques, Welding, Soldering (Soft and Hard Soldering),

COURSE . : . . . . . c

DETAILS General information about Rivet, Screw and Gluing methods, Points to be considered in rivet

and screw joints, Errors occurring in riveted joints, Surface coating.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
METALLERIN KAYNAK

MET 5530 KABILIYETI BAHAR 3 0 3 6
Metallerin Kaynak Kabiliyeti" dersi, metal malzemelerin kaynak islemleri sirasinda

DERS gosterdikleri davranislari, bu siireglerdeki zorluklar1 ve kaynak kalitesini etkileyen faktorleri

ICERIGI anlamay1 amaglayan bir derstir. Bu ders, metal tiirlerinin kaynak yapilabilirlik 6zelliklerini,
kaynak yontemlerini ve kaynak sonrasi yapilan testleri kapsamaktadir.

ggggSE COURSE NAME SEMESTER T P C ECTS
WELDING CAPABILITIES ;

MET 5530 OF METALS SPRING 3 0 3 6
Welding Capabilities of Metals" aims to understand the behavior of metal materials during

COURSE welding processes, the challenges in these processes, and the factors affecting the quality of

DETAILS welding. This course covers the weldability properties of different types of metals, welding
methods, and the tests performed after welding.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
KATI HAL KAYNAK
TEKNIKLERI (SOLID

MET 5540 PHASE WELDING BAHAR 3 0 3 6
TECHNIQUES)

DERS Difiizyon kaynagi, Siirtiinme kaynagi, Siirtiinme-Karistrma (SKT) kaynagi, Patlamali

ICERIGI kaynak, Ultrasonik kaynak ve Soguk Basing kaynag1 hakkinda genel bilgi.

ggggSE COURSE NAME SEMESTER T P C ECTS
SOLID PHASE WELDING ;

MET 5540 TECHNIQUES SPRING 3 0 3 6

COURSE General information on diffusion welding, friction welding, friction stir welding (FSW),

DETAILS explosive welding, ultrasonic welding, and cold pressure welding.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
YUKSEK TEKNOLOJIK
MALZEMELER ( HIGH

MET 5550 TECHNOLOGICAL BAHAR 3 0 3 6
MATERIALS)

Yiiksek teknolojik seramiklerin siniflandirilmalari, Koloitler, Koloidel dagilim, Jel olusumu,
Seramik tozlarmin dretimleri, Seramikleri olusturan reaksiyonlar, Yiksek sicaklik
malzemelerinin sentezleri, Kimyasal CVD ve PVD yo6ntemleri ile {iretilen yiiksek teknolojik

DERS il ik K iretimi. serit doki Ki K 1 .. leri il

iCERIGI seramikler, Zir ”ondan zirkonya tiretimi, serit dp im, sicak izostatik presleme yontemleri ile
yiiksek teknolojik seramiklerin tiretilmeleri, Sinterleme prosesi ve problemleri, Kararli hale
getirilmis zirkonya ve toklastirma mekanizmasi, Oksit icermeyen seramikler, Karbon ve
karbonlu kompozitler.

ggggSE COURSE NAME SEMESTER T P C ECTS
HIGH TECHNOLOGICAL ;

MET 5550 MATERIALS SPRING 3 0 3 6
Classification of high-tech ceramics, colloids, colloidal dispersion, gel formation, production
of ceramic powders, reactions forming ceramics, synthesis of high-temperature materials,

COURSE and production of high-tech ceramics using chemical CVD and PVD methods. Processes

DETAILS such as zirconia production from zircon, tape casting, hot isostatic pressing, and sintering

techniques, along with mechanisms for stabilizing zirconia, toughening mechanisms, and
properties of non-oxide ceramics, carbon, and carbon-based composites.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
KAYNAKTA
TAHRIBATSIZ MUAYENE
MET 5560 YONTEMLERI( NON- BAHAR 3 0 3 6
DESTRUCTIVE TESTING
METHODS AT WELDING)
Cesitli Uretim Yontemlerinde Ve Kaynak Sonrasi Olusan Hatalar ve Simiflandirilmalari,
Standartlar Yardimiyla Hatalarin Kabul Edilebilirlik Seviyelerinin Kalite Agisindan
Belirlenmesi,  Tahribatsiz  Malzeme  Muayenesinde  Kullanilan  Yontemlerin
DERS Siniflandirilmasi, Penetrent Srvilarla Malzeme Yiizeyindeki Hatalarin Belirlenmesi,
iCERIGi Magnetik Tozlarla (Pargaciklarla) Malzeme Muayenesi, Radyografik Malzeme
Muayenesinin Esaslar1, Rontgen ve Gamma Isinlarinin Malzeme Muayenesinde Kullanimu,
Ultrasonik Malzeme Muayenesinin Esaslari ve Muayene Yontemleri, Girdap Akimlariyla
Malzeme Muayenesi, Tahribatsiz Muayene Yontemlerinin Cesitli Uretim Yontemlerinde
Kullanimu.
COURSE COURSE NAME SEMESTER T P C ECTS
CODE
NON-
DESTRUCTIVE
MET 5560 TESTING SPRING 3 0 3 6
METHODS AT
WELDING
Defects and their classifications in various production methods and after welding,
determination of the acceptability levels of defects in terms of quality with the help of
standards, classification of methods used in non-destructive material testing, determination of
COURSE : . . . ; : .
defects on the material surface with penetrant liquids, material testing with magnetic powders
DETAILS . e . . . . . X
(particles), principles of radiographic material testing, use of x-rays and gamma rays in material
testing, principles of ultrasonic material testing and testing methods, material testing with eddy
currents
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI KAYNAK
TEKNIKLERI-I
MET 5570 (ADVANCED WELDING BAHAR 3 0 3 6
TECHNIQUES-I)
DERS TIG kaynagi, Plazma Transfer Ark (PTA) kaynagi, Lazer kaynagi, Elektron Isin kaynag:
ICERIGI hakkinda genel bilgi.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED WELDING
MET 5570 TECHNIQUES-I SPRING 3 0 3 6
COURSE General information on TIG welding, plasma transferred arc (PTA) welding, laser welding,
DETAILS and electron beam welding.
DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
ILERI KAYNAK
TEKNIKLERI-II -
MET 5580 (ADVANCED WELDING GUz 3 0 3 6
TECHNIQUES-II)
DERS Sualt1 kaynagi, Elektrocuruf (Curufaltr) kaynagi, Saplama kaynagi, Yakma-Alin kaynagi ve
ICERIGI Aliimina-termit kaynag1 hakkinda genel bilgi.
ggggSE COURSE NAME SEMESTER T P C ECTS
ADVANCED WELDING ;
MET 5580 TECHNIQUES-II SPRING 3 0 3 6
COURSE Underwater welding, Electrocinder (sub-slag) welding, Stud welding, Burn-In and Burn-Out
DETAILS welding and general information about Alumina-thermite welding.
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DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS
DOKTORA UZMANLIK
ALAN DERSI -

MET 7001 (SPECIALIZED FIELD GUZ/BAHAR 8 0 0 6
COURSE) DOKTORA
Alman dersler ile ilgili 6zel konular, problemler ve giincel gelismeler islenir. Tez konusu
olusturma ile ilgili 6n ¢aligmalar yapilir. Bu amagla, temel eser ve giincel eserler incelenir.

DERS kal bildirisi sunum imkanlar1 degerlendirilir Ogrenciye

iCERIGI Makale yazimi ve sempozyum bildirisi sunu . eg - Ogrenciy
aragtirmasi i¢in ¢esitli problemler verilir. Dersin islenmesinde e-posta, sosyal aglar ve diger
dijital ortamlardan yararlanilir.

gggl};SE COURSE NAME SEMESTER T P C ECTS
SPECIALIZED FIELD

MET 7001 COURSE Ph. D. FALL/SPRING 8 0 0 6
Specific topics, problems, and current developments related to the courses taken are
discussed. Preliminary studies on thesis topic selection are conducted. For this purpose,

COURSE . . il % f]

DETAILS fundamf:ntal and recent works are examlped. Opportunities for article ‘writing - an
symposium presentation are evaluated. Various research problems are assigned to the
student. In the course process, email, social networks, and other digital platforms are utilized.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 7010 DOKTORA SEMINERI GUZ/BAHAR | 0 2 0 6
Doktora Semineri, Ogrencilerin arastirma konular1 hakkinda derinlemesine bilgi
edinmelerini, aragtirma bulgularin1 yazili ve sozlii olarak sunmalarini saglayan bir ders

DERS olarak yapilandirlmistir. Ogrenciler, akademik yazim kurallarini, sunum tekniklerini ve

iCERIiGi bilimsel tartisma becerilerini gelistirerek arastirma siirecine katki saglarlar. Bu ders,
Ogrencilere arastirmalarini akademik diinyaya sunma ve bilimsel bir topluluk i¢inde etkili
iletisim kurma firsati verir.

gggl};SE COURSE NAME SEMESTER T P C ECTS

MET 7010 Ph. D. SEMINAR FALL/SPRING 0 2 0 6
Ph. D Seminar course is designed to provide students with the opportunity to deepen their
knowledge in a specific research area, enhance their academic writing and presentation skills,

COURSE and develop the ability to communicate their research findings effectively. Students will

DETAILS engage in in-depth discussions, present their research projects, and receive constructive
feedback. The course emphasizes the development of skills in scientific communication,
critical thinking, and academic writing.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 7020 DOKTORA TEZI GUZ/BAHAR 0 1 0 24
Bu ders, 6grencilerin kendi alanlarinda bagimsiz ve 6zgiin arastirma yapma becerilerini

DERS gelistirmeyi amac;lamaktadm..'O'.grenciler bir arastirma konusu .se(;ecek, literatiir taramast

iCERIGI yapacak, arastirma metodolojisi olusturacak, veri toplayip analiz edecek ve akademik bir
danisman rehberliginde yiiksek lisans tezlerini yazacaklardir. Ders, akademik bir jiiri dniinde
yapilacak tez savunmasi ile tamamlanacaktir.

gggl};SE COURSE NAME SEMESTER T P C ECTS

MET 7020 Ph. D. THESIS FALL/SPRING 0 1 0 24
This course aims to develop students’ ability to conduct independent and original research
in their field of study. Students will select a research topic, conduct a literature review, design

COURSE . \ .

DETAILS a r.esearch methodology, COHG.C'[ and analyze data, and write a master’s thesis under the
guidance of an academic advisor. The course concludes with a thesis defense before an
academic committee.

DERS KODU | DERS ADI DONEM TEORI | UYG | KREDI | AKTS

MET 7030 DOKTORA YETERLILIK GUZ/BAHAR 0 0 0 24
Doktora yeterlilik smavi, genellikle bir doktora programindaki 6grencinin akademik
yeterliligini 6lgmek amaciyla yapilan bir degerlendirme siirecidir. Bu sinav, 6grenciye

DERS alanindaki bilgi birikimini ve arastirma becerilerini uygulamali olarak test etme firsati sunar.

ICERIGi Ders igerigi genellikle su unsurlar1 kapsar: Alan Bilgisi, Metoloji, Elestirel Diisiinme ve

Analiz, Akademik Yazim ve lletisim Becerileri, Teorik Derinlik, Calisma Alanmina Ozgii
Konular.
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COURSE

CODE COURSE NAME SEMESTER T P C ECTS
Ph. D. THESIS

MET 7030 QUALIFICATION FALL/SPRING 0 0 0 24
The doctoral qualification exam is an evaluation process that is usually conducted to measure
the academic competence of a student in a doctoral program. This exam provides the student

COURSE with the opportunity to test their knowledge and research skills in their field in practice.

DETAILS Course content usually includes the following elements: Field Knowledge, Methodology,

Critical Thinking and Analysis, Academic Writing and Communication Skills, Theoretical

Depth, Field-Specific Topics.
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