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Yiiksek Lisans

1Yanyil
Ders Kodu Ders Adi T+U K AKTS
MMM7001  |[BiLIMSEL ARASTIRMA TEKNIKLERI VE YAYIN ETiGi 3 3 6

Bilimsel arastirmalarda kullanilan yontemleri ve arastirma slirecini tanima, belirli bir konu hakkinda arastirma
yapabilmeleri igin gereken literatir tarama, veri toplama, verileri degerlendirme ve tez/makale yazma tekniklerini
6grenme, Deney diizenegi kurmada tasarim parametrelerini belirleme, Sayisal ¢alisma yapmada ilgili denklemleri
kullanma ve sinir kosullarini tanimlama, yazilan tez/makalede benzerlik oraninin tespiti

MMMS5001 KOMPOZIT MALZEMELER 3 3 6

Kompozit malzemelere giris. Kompozit malzemelerin teknolojisi ve siniflandiriimasi. Kompozit malzemelerin
bilesenleri. Takviye fazi. Kompozit malzemelerin 6zellikleri. Diger kompozit yapilari. Metal matris kompozitler.
Sermetler. Elyaf takviyeli metal matris kompozitler. Seramik matris kompozitler. Polimer matris kompozitler. Elyaf
takviyeli polimer matris kompozitler. Diger polimer matris kompozitler. Kompozit malzemelerin islenmesi

MMM5003 BiLGISAYAR DESTEKLi TASARIM 3 3 6

CAD yazilimi arayiiz ve galisma mantigi, parametrik tasarim, ¢oklu gévdeli tasarim, konfiglirasyonlu tasarim, iteratif
ve optimum parga tasarimi, parca ve montaj teknik resmi olusturma, temel ve ileri diizey montaj tasarimi

MMMS5005 DEMIR OLMAYAN METALLER 3 3 6

Aliminyum, Bakir, Magnezyum, Cinko, Nikel, Titanyum, Kobalt, Mangan, Silisyum, Volfram. Molibden, kursun, kalay,
soy metaller, bunlarin alagimlar, stiperalagimlar. Bu metallerin 6zellikleri ve sekil verme teknolojileri.

MMM5007  |[MUHENDISLIK MATEMATIGi VE MATLAB UYGULAMALARI 3 3 6

Mduhendislik problemlerinin ¢oztimiinde kullanilan ileri matematik yontemlerinin 6gretilmesi.

MMM5009  |MUHENDISLIKTE AKISKAN GUCU VE KONTROLU 3 3 6

Akiskan gtic sistemlerini olusturan temel elemanlarin incelenmesi ve gerekli matematiksel bagintilarin gikarilmasi.
Akiskan gug iletim sistemlerinin agik ve kapali dongi denetimlerinin incelenmesi. MATLAB yazilimi kullanilarak
sistemin benzetim galismasinin yapilmasi. Farkli kontrol algoritmalarin uygulamali olarak incelenmesi

MMM5011 MEKANIZMA SENTEZi 3 3 6

Dersi alan 6grenciler bu tiir tasarim problemlerini bilimsel tarzda tanimlayip ¢6ziim yontemini segebilirler.

MMM5015 EKLEMELIi iMALAT YONTEMLERI VE TERSINE MUHENDISLIK 3 3 6
UYGULAMALARI

Eklemeli imalat, Hizli Prototipleme, Hizli kalip ve Hizli imalat uygulamalari, Sektérlere gore hizli prototipleme
uygulamalari, koordinat 6lgme tezgahlari (CMM) ve uygulamalari, Tersine mihendislik uygulamalari

MMM5017 iLERi MUHENDISLIK MATEMATIGi 3 3 6

Mihendislikte kullanilan diferansiyel denklemler ve ¢6ztim yontemleri.

MMM5021  [YENILENEBILIR ENERJi TEMELLERi VE UYGULAMALARI 3 3 6

Enerji ve temel tanimlar, glines enerjisi temelleri, glines 1sil uygulamalar, fotovoltaik, riizgar enerjisi, biyokdtle
enerijisi, jeotermal enerji, diger yenilenebilir enerji kaynaklari, enerji verimliligi, enerji ekonomisi ve politikalari.

MMMS5029 MALZEMELERIN YAPISI VE MEKANiK DAVRANISI 3 3 6

Elastik ve plastik deformasyon. Malzemelerde dayanim arttirici mekanizmalar. Stinek ve gevrek kirilma. Dogrusal
elastik kirllma mekanigine giris. Malzemelerde yorulma ve kirilma. Striinme ve ylksek sicaklik malzemeleri.
Malzemelerin mekanik 6zelliklerine ortamin etkisi. Temel hasar bilgileri.
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MMM5101 MEKANIK SiSTEMLERIN MODELLENMESi VE SiIMULASYONU 3 3 6

1.hafta Giris ve temel kavramlar 2.hafta Modellemede kullanilan temel mekanik elemanlar 3.hafta Mekanik
sistemlerin matematiksel modelinin elde edilmesi 4.hafta D’Alembert prensibi ve uygulamalari 5.hafta Ornek
problem ¢oziimleri 6.hafta Lagrange yontemi 7.hafta Lagrange yontemi ile ilgili problem ¢6ztimleri 8.hafta Ara sinav
9.hafta Cok serbestlik dereceli mekanik sistemlerin matris ve durum uzay gosterimleri 10.hafta MATLAB programina
giris ve genel tekrar 11.hafta MATLAB-Simulink programi genel tanitimi 12.hafta MATLAB-Simulink programi ile
diferansiyel denklem ¢6ziim 13.hafta MATLAB-Simulink programi ile dinamik sistemlerin modellenmesi ve analizi
14.hafta MATLAB-Simulink programinda grafik islemleri 15.hafta Ornek simiilasyon calismalari 16.hafta Final sinavi

SEM7701 SEMINER 0 0 6

Bilimsel galismanin (seminer, bildiri, makale, ylksek lisans tezi) dizeni, yazimi ve topluluk éniinde sunulmasigibi
konulari hakkinda 6grencilere bilgi verilmesi, Bilimsel arastirmanin siireg ve tekniklerinin anlatiimasi,Yurtigi ve
yurtdigi yayinlara ulagsma hakkinda bilgi verilmesi, Bireysel ¢alisma ve Galismalarin kontroledilmesi, Galismanin
Ogretim Uyesine ve danigsmanina teslim edilmesi, Daha 6nce belirlenen giin ve saatlesunumum yapilmasi,

UAD9001 Lisansiistii Uzmanlik Alan Dersi | 8 8 8

Danismanin yonetimindeki tez seviyesinde olan tiim yiiksek lisans 6grencilerinin galisma konularinin ve
bukonulardaki yeni gelismelerin degerlendirilmesi, mevcut bilimsel yayinlarin takip edilmesi.

2Yanyil
Ders Kodu Ders Adi T+U K AKTS
MMM7000  [BiLIMSEL ARASTIRMA TEKNIKLERI VE YAYIN ETiGi 3 3 6

Bilimsel Arastirma Teknikleri Ve Yayin Etigi

MMMS5004 KOMPOZITLERDE YAPISTIRMA BAGLANTILARI 3 3 6

Gerilme cesitleri. Yapistirma baglanti tipleri. Yapisma Teorileri. Yiizey Islatma ve Camsi Gegis Sicakligl. Polimerlerin
bozunmasi, fiziksel ve kimyasal yaglanma. Hasar mekanizmasi. Adhezyon, kohezyon. Yapismayi etkileyen faktorler.
Yapistiricilar, katki maddeleri ve kiirlesme. Yiizey hazirlama. Primerler. Yapistirma uygulamalari.

MMM5006  |BiLGISAYAR DESTEKLi iMALAT 3 3 6

Bilgisayar destekli imalat (CAM) i¢in donanimlar, yazilimlar ve 6zellikleri, Bilgisayar destekli teknikler ve CAM,
nimerik kontrolli tezgahlar, imalat sistemleri ve CAM, CAD/CAM programlarinda modelleme, islem
parametrelerinin secimi ve takimlandirma, takim yollari ve olusturma algoritmalari, isleme stratejileri, son islemci
ve talagh islemenin grafik simulasyonu.

MMM5008 CAD TABANLI KALIP TASARIMI 3 3 6

Hacim kalipgiligi, Sac metal kalipgiligi, Bilgisayar destekli tasarim ile hacim ve sac metal tasarimi, Bilgisayar destekli
analizlerle kalip simulasyonlari, kalip yarimlari Gzerinde takim yolu olugturma

MMM5010  |[MUHENDSILIKTE iKLIMLENDIRME TEKNIiGi 3 3 6

Kutle Transferi Teorisi, Nemlendirme Prosesleri, Sogutma Kulesinde Isi Ve Kitle Transferi Prosesi, Temiz Oda Klima
(HVAC) Sistemleri, Endustriyel Ve Konfor Klima (HVAC) Uygulamalinda Dogal Sogutma Ve Isi Geri Kazanim
Sistemleri, Havuz Klimasi, Petrokimya Tesislerinde Klima (HVAC) Uygulamalari.

MMM5012  |[MUHENDISLIKTE ENERJi YONETIMI 3 3 6

Genel Tanimlamalar / Tiirkiye’nin ve Diinyanin Genel Enerji Durumu / Enerji ve Kiitle Denklikleri / Isi Uretim
Tesislerinde Enerji Ydnetimi ve Ekonomik Analiz Uygulamalari / Buhar Uretim ve Dagitim Hatlarinda Enerji Yonetimi
ve Ekonomik Analiz Uygulamalari / Isitma, Havalandirma ve iklimlendirme Sistemlerinde Enerji Yonetimi / Atik Isinin
Degerlendirilmesinde Enerji Yonetimi ve Ekonomik Analiz Uygulamalari / Yenilenebilir Enerji Kullaniminda Ekonomik
Analiz Uygulamalari

MMM5014  [YENILIKGCi MAKINE TASARIMI 3 3 6

Makine tasarim sistematigi ve yontemlerinin incelenmesi. CAD-CAM sistemlerinin gelisimi dogrultusunda makine
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tasariminda elde edilen kazanimlar. Yanilik¢i makine tasarimlarina iliskin 6rnek gcalismalarinin incelenmesi.

MMM5016  |[ENDUSTRIYEL KOMPOZIT URETIM YONTEMLERI 3 3 6

Elle yatirma ydntemi. Plskirtme metodu. Elyaf sarma metodu. Regine transfer kaliplama RTM / regine enjeksiyonu
metodu. Hazir kaliplama metodu. Hazir kaliplama pestili metodu. Hazir kaliplama hamuru metodu. Vakum
torbalama yontemi. Vakum inflizyon yontemi. Otoklav metodu. Preslenebilir Takviyeli Termoplastik metodu.

MMM5018  |iLERi iIMAL USULLERI 3 3 6

ileri seviyede imalat yéntemlerin &grenilmesi

MMM5020  |METODIK KONSTRUKSIYON 3 3 6

Tasarim yetenegi ve bilgisi, sistem dislincesi. Tasarim siireglerinin ve morfolojisinin temel ilkeleri Problem ¢ézme ve
karar verme, modelleme ve simiilasyon Tasarimda insan ve ekolojik faktorler Ekonomik karar verme Metodik
tasarim dustincesi Takim galismasi tecriibesi

MMM5022  |BILGISAYAR DESTEKLi MUHENDISLIK UYGULAMALARI 3 3 6

IANSYS programi kullanarak, yapisal sonlu elemanlar analizleri tanitilacaktir.

MMMS5032  |GUNES KAYNAKLI ISIL SISTEMLERIN ANALIZ VE TASARIMI 3 3 6

Glines Enerjisi, Glines Enerjisinin Tarihgesi, Glines Enerjisinin Diinya'da ve Turkiye'de Potansiyeli ve Uygulamalari,
Glines Enerjisi Donugtim Sistemleri, Fotovoltaik Piller, Fotoseller, Yiiksek Sicaklik Uygulamalari Glines enerjisi sistemi
tasarimi Glines enerjisi sistemi sayisal analizi

MMMS5102  [iLERi MEKANIK TITRESIMLER 3 3 6

Titresim hakkinda genel bilgiler Ayrik ve stirekli sistem kavrami Virttel isler prensibi Sistemlerin matematiksel
modelinin elde edilmesi D’Alembert Prensibi D’Alembert Prensibi ile tek ve ¢ok serbestlik dereceli sistemlerin
matematiksel modellerinin elde edilmesi Tek ve gok serbestlik dereceli sistemler igin Lagrange Yontemi Ara sinav
Tesir Katsayilari Yontemi Rayleigh Yontemi ve Holzer Yontemi Dunkerley Yontemi Tek ve ¢ok serbestlik dereceli
sistemlerin dogal frekansinin elde edilmesi ve modal analiz Stirekli ortamlarin titresimi Titresim kontrol ydontemleri
Aktif, pasif ve yari aktif kontrol uygulamalari Final sinavi

SEM7700 SEMINER 0 0 6

Bilimsel galismanin (seminer, bildiri, makale, yliksek lisans tezi) diizeni, yazimi ve topluluk éniinde sunulmasi gibi
konulari hakkinda 6grencilere bilgi verilmesi Bilimsel arastirmanin sureg ve tekniklerinin anlatiimasi Yurtigi ve
yurtdisi yayinlara ulasma hakkinda bilgi verilir Bireysel ¢alisma ve Calismalarin kontrol edilmesi Calismanin 6gretim
iyesine ve danismanina teslim edilmesi Daha 6nce belirlenen giin ve saatle sunumum yapilmasi

UAD9002 Lisansiistii Uzmanlik Alan Dersi Il 8 8 8

Uzmanlik Alan Dersi

Doktora

1Yariyil

Ders Kodu Ders Adi T+U K AKTS
MMM6001 DENEYSEL MEKANIK 3 3 6

Deneysel gerilme analizi metotlari. Strengeygler, lineer degisir farkh transdiisorler, akselometreler, bilgisayar
verilerinin saglanmasi ve titresim analiz araclari. ileri kati cisimlerin mekanigindeki problemlerin kullaniimasiyla,
laboratuar deneylerine uygulamalar.

MMM6003 KATI MEKANiGINiN TEMELLERI 3 3 6

Gerilme ve sekil degistirme tansorleri. Genellestirilmis Hooke Kanunu. Kiris teorileri: Euler-Bernoulli, Timoshenko ve
Reddy kiris teorileri. Plaka Teorileri: Kirchoff, Mindlin ve Reddy plaka teorileri. Dairesel ve halka plaklar. Biyiuk
deformasyon teorisi: Lagrange ve Euler sekil degistirme bagintilari. 2-Boyutlu Elastisite ve Airy gerilme fonksiyonu.
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Temas gerilmeleri ve Hertz gerilmeleri. Hasar modlari. Kirllma mekaniginin temelleri. Gerilme yogunlagsma
faktorleri. Hasar mekanigine giris. Membran davranisi. Viskoelastik malzemeler. Plastik Limit Analizi.

MMMG6005  [BILGISAYARLI BUTUNLESIK iMALAT 3 3 6

imalatta bilgi tabanli teknolojiler. Uriin gerceklestirme sistemleri. Parca bilgisayar destekli tasarim. Biitiinlesik
riin/siirec gelistirme. imal usullerinin otomasyonu ve kontrolii: Programlanabilir mantik kontrolérleri (PLC),
Bilgisayarl niimerik kontrol (CNC) yapisi ve programlama. Endistriyel robotik. Serbest Sekilli Kati insasi (katmanli
retim, hizli prototip iretimi). Bilgisayar tabanli imalat, bilgisayar destekli siireg planlamasi. internet destekli imalat,
Sanal Imalat.

MMMG6007  [BENZESiIM VE MODEL TEKNiGi 3 3 6

Boyutsal sistemler. Boyut doniisiimleri. Es boyutluluk ilkesi. Fiziksel bagintilarin yapisi. Déntisimler. Degiskenlerin
birbirleriyle iliskisi. Boyutsuz iliskilerin bigimleri. Farkh boyutlar. Boyutsal modelleme.

MMM6009 NANOMALZEMELER 3 3 6

Nanomalzemelere giris ve nanoteknoloji. Nano 6lgekte karakterizasyon ve gorsellestirme teknikleri. Nanoyapili
materyallerde boyut etkisi. Deformasyon davranisi ve mekanik 6zellikler. Nanoyapili materyallerin kimyasal
stabilitesi. Termodinamik 6zellikler ve faz diyagramlari. Nanopartikiil ve nano yapili materyallerin sentezi ve imalat
teknikleri. Manyetik ve elektriksel ézellikler: Stiperparamanyetik davranis ve dev manyetizma direnci. Ozel
nanomalzemeler, imalat ve uygulamalar, sinif ile yazili raporlar, s6zIi sunumlar ve tartisma vasitasiyla paylasilan
Ogrenci arastirmalari tarafindan ele alinmaktadir.

MMM6011 LAZERLI MALZEME iSLEME YONTEMLERI 3 3 6

Lazer tipleri, Lazer giivenligi, Malzemelerin optik 6zellikleri, Lazer — Malzeme etkilesimi, Lazerlerin imalat
sektorindeki uygulama alanlari; Malzeme ylizey islemleri, Kaynak, Kesme, Markalama ve Pantograf, Isil islem,
Kaplama, Hizl prototipleme (Eklemeli imalat)..

MMM6015  [SINIR TABAKA TEORISI 3 3 6

Viskoz akis igin hareket denklemleri; Navier-Stokes denklemlerinin kesin ¢oziimleri; Couette ve Poiseuille akiglari;
sinir tabaka teoremi; benzerlik ve yaklagim ¢oziim yontemleri; laminer ve tiirbllansh sinir tabaka akislari; iki ve tg
boyutlu sinir tabaka akislari; sikistirilabilir viskoz akigin temel denklemleri; sinir tabakalarda stabilite analizi.

MMM6017  |[MUHENDISLIKTE OLASILIK VE iSTATISTiK 3 3 6

Model olusturmada verileri toplama, Toplanan verileri diizenleme ve degerlendirme, istatistiksel tekniklerle elde
edilen sonuglara gore tedbir alma ve gerekli diizenlemeleri yapma, Teorik ve istatistiksel tekniklerle problemi
cOzebilme, Olasilik fonksiyonlari, Hipotez testleri, Hipotez testleri gesitli modellerdeki problemlere uygulama,
Olasilik ve istatistik bilgilerini kullanarak analiz yapma.

MMM6019  |[MUHENDISLIKTE OPTiMiZASYON 3 3 6

Klasik optimizasyon teorisinin temel kavramlari, Optimizasyon problemlerini formiile edilmesi, Optimizasyon
problemlerinin ¢6zim igin uygun bir algoritma veya yontem belirleyerek ¢6zebilme,

MMM6023  |ISI TRANSFERI VE AKISKANLAR DiNAMiGINDE YONTEMLER 3 3 6

eKismi diferansiyel Denklemleri: Siniflandirma Yontemleri, Hiperbolik PDE, PDE Parabolik, Eliptik PDE, Geleneksel
COzUm Yontemleri eHesaplamali Teknigin Temelleri: Ayristirma, Yaklasim, Dogruluk, Sonlu Farklar Yontemi eTeorik
Gegmis: Yakinsama, Tutarlilik, kararlihk, dogruluk ve Verimlilik e Agirlikh Artik Yontemleri: Formilasyon, Sonlu Hacim
Yontemi, Sonlu Elemanlar Yontemi, Spektral Yontem

MMM6105  [TASIT TITRESIMLERININ KONTROLU 3 3 6

Haftalik Program Weekly Program 1.hafta Giris, temel kavramlar, konfor ve titresim kontroli hakkinda genel
degerlendirme. 2.hafta Tasit slispansiyon gesitlerinin incelenmesi. 3.hafta Pasif stispansiyona sahip bir aracin
ceyrek, yarim ve tam tasit modellerinin MATLAB-Simulink programi kullanilarak similasyonu. 4.hafta Yari aktif
stispansiyon gesitlerinin modellenmesi ve similasyonu 5.hafta Manyetoreolojik (MR) damperli yari aktif
stispansiyona sahip bir aracin geyrek, yarim ve tam tasit modellerinin similasyonu. 6.hafta Aktif siispansiyon
cesitlerinin incelenmesi. 7.hafta Manyetoreolojik (MR) damperli tasitlar i¢in Oransal integral Tiirev (PID) kontroldr
tasarimi. 8.hafta Ara sinav 9.hafta Aktif siispansiyonlar igin Oransal integral Tiirev PID kontrolér tasarimi 10.hafta
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Aktif ve yari aktif siispansiyonlar igin Bulanik Mantikli Kontrol6r tasarimi 11.hafta Aktif ve yari aktif stispansiyonlar
icin Kayan Kipli Kontrol6r tasarimi 12.hafta Lineer kontrol sistemlerine giris. 13.hafta Durum uzay gosterimi,
gozlemlenebilirlik ve kontrol edilebilirlik. 14.hafta Aktif siispansiyonlar igin tam durum geri beslemeli Lineer Karesel
Diizenleyici (LQR) kontrolclsu tasarimi. 15.hafta Aktif sispansiyonlar igin tam durum geri beslemeli Lineer Karesel
Gaussian (LQG) kontrolciisii tasarimi.

2Yanyil
Ders Kodu Ders Adi T+U K AKTS
MMMG6002  [BILESIK ISI VE GUG URETiM SISTEMLERI 3 3 6

Eneriji turleri; Diinyada ve Tirkiye’ de enerji kaynaklarinin durumu; Endistriyel kuruluslarda ve siireglerde enerji ve
ekserji bilangolarinin yapilmasi, kayiplarin belirlenmesi; Termik gl¢ tretimi; Yanma; Isinin dagitimi; Enerji geri
kazanim teknikleri; Ornek uygulamalar; Bilesik isi-giic Giretimi; Yasal sinirlamalar; Bilesik 1si-giic tiretim yéntemleri;
Sistem secimi; Ekonomik ¢6ziimleme; Ornek uygulamalar.

MMM6004 BiLGISAYAR DESTEKLi KALIP TASARIMI 3 3 6

Kalipta Sekillendirme Esaslari / Kalip Tipleri / Dovme-Basma Kaliplari / Sac Sekillendirme Kaliplari / Plastik
Enjeksiyon Kaliplari / Parca, Kalip ve Kalip Elemanlarinin Tasarimi / Kalip Malzemeleri / Kalip imalati / Toleranslar /
Bitirme islemleri / Kalip imalatinda Tersine Miihendislik. ve Kalite Kontrol

MMM6006  |MEKANIZMALARIN KiNEMATIK VE KiNETiK ANALIzi 3 3 6

Bilgisayar programlari yardimi ile mekanizma analiz ve sentezi. Kinematik ve Kinetik Analiz, Sentez. Elemanter
Gruplarin Kinematik Analizleri ve Bilgisayar Programlari. Dinamik Analiz. Genel Duzlemsel Mekanizmalarin Kuvvet
Analizleri. Bunlarla ilgili Bilgisayar Programlari. Mekanizma Sentezi ve ilgili Programlama Teknikleri.

MMM6008  |[KAYNAK TEKNOLOJiSI 3 3 6

Malzeme karakterizasyonu, faz diyagramlari ve isil islemler konularinda 6zet giris bilgileri — Allotropik Malzemelerin
Kaynaginda Soguma Hizlarinin Kaynak Bolgesine Etkisi — Allotropik Olmayan Malzemelerin Sekillendirilmis
Malzemelerin Kaynagi - Alloptropik ve Sekillendirilmis Malzemelerin Kaynagi - Elektrik Direng Kaynagi — Gaz Ergitme
Kaynagi — Elektrik Ark Kaynagi — Argon Ark Kaynagi — Plazma Kaynagi — SIGMA Kaynagi — CO2 Koruyucu Gaz Kaynagi
— Tozalti Kaynagi — Elektro-Curuf Kaynagi — Soguk Pres kaynagi — Siirtinme Kaynagi — Ultrasonik Kaynaki — Diflizyon
Kaynagi — Elektron Isin Kaynagi — Termit Kaynagi — Laser Kaynagi

MMMG6010 RUZGAR ENERIJiSi 3 3 6

Rizgar Enerijisi ve ilgili Genel Kavramlar, Riizgar Enerjisinin Tarihgesi, Riizgar Enerjisinin Kulanim Alanlari, Riizgar
Turbinleri, Rizgar Turbinlerinin Siniflandiriimasi, Rizgar Turbinlerinin Performans ve Tasarim Karakteristikleri,
Diinya'da ve Turkiye'de Riizgar Enerjisi Potansiyeli ve Sistemleri.

MMM6012  [EKLEMELI IMALAT iGiN TASARIM 3 3 6

Eklemeli imalatin Temel Prensipleri, Parca tasarim kriterleri, Geometrik unsurlar: Sarkik unsurlar, oyuklar ve
kanallar, Kopriler, Minimum duvar kalinhigi, Minimum unsur biyukligu, Destek yapilari, Proses parametreleri:
Katman kalinlig1, insa oryantasyonu, Tasarim Hususlari: Hassasiyet (dogruluk), Yiizey purizlilugi, Esyénsiizliik
(anisotropy), insa zamani, Mukavemet, Diisiik Agirlik

MMM6014  |IMALAT SANAYiNDE YUZEY iSLEMLERI 3 3 6

Yizey temizleme ve ylizey hazirlama metotlari, Sementasyon ile ylizey sertlestirme, Nitriirleme ile ylzey
sertlestirme, Borlama, krom, nikel ve ginko kaplama yizey islemleri, Buhar biriktirme ile yapilan yiizey islemleri,
iyon implantasyonu yéntemi ile yiizey iyilestirme islemi, Plazma piiskiirtme ve termal sprey kaplama islemleri,

MMM6016  |[MUHENDISLIKTE SAYISAL GOZUM METOTLARI 3 3 6

istatistik ve matris cebri, Lineer ve lineer olmayan denklem ve denklem sistemlerinin ¢dziim yéntemleri, Verilen
data igin interpolasyon ve egri uydurma teknikleri, Sayisal tirev ve integral alma yontemleri, Adi diferansiyel
denklemlerin sayisal ¢oziim, Sayisal tekniklerin avantaj ve dezavantajlari, Mihendislik problemlerini ¢ozmek tizere
sayisal yontemleri programlama, Sayisal analizde hata Cozimdeki hatanin yaklasik hesaplanmasi
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MMM6018  [TITRESIM TEORISI 3 3 6

Genel titresim problemlerinin siniflandiriimasi, modellenmesi, analiti ve sayilsal olarak ¢oziilmesi, modal analiz,
mekanik sistemlerin yapisal parametrelerinin titresim davranigi ile tahmin edilmesi.

MMM6022  [TERMAL SISTEMLERDE EKSERJi ANALIzi 3 3 6

Enerji ve temel tanimlar, glines enerjisi temelleri, glines isil uygulamalar, fotovoltaik, riizgar enerjisi, biyokiitle
enerjisi, jeotermal enerji, diger yenilenebilir enerji kaynaklari, enerji verimliligi, enerji ekonomisi ve politikalari.

MMM6102  [SISTEM DINAMIiGi VE KONTROLUNDE GZEL KONULAR 3 3 6

Giris, temel kavramlar. Modelleme ve kontrol teorileri hakkinda genel bilgiler. Parasit ile atlayan bir insanin dinamik
olarak incelenmesi ve similasyonu. Maglev tren dinamiginin incelenmesi. Yapisal titresimlerinin incelenmesi ve
modellenmesi. Depreme maruz kalan bir binanin titresimlerinin modellenmesi ve similasyonu. Depreme maruz
kalan bir binanin titresimlerinin kontroli icin degisik yaklagimlar. Ara sinav. Binalar igin aktif kiitle damperi tasarimi.
Helikopter govde titresimlerinin incelenmesi. Kule ving sisteminin incelenmesi. Calkanti dinamigi. Volan rotor
manyetik yatak sisteminin incelenmesi. Frekans cevabi. MATLAB programi yardimiyla lineer sistemlerin bode
diyagramlarinin elde edilmesi.
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Master's Degree

1. Semester

Course Code |Course Name T+P C ECTS

MMM7001 SCIENTIFIC RESEARCH TECHNIQUES AND ETHICS 3 3 6

SCIENTIFIC RESEARCH TECHNIQUES AND PUBLICATION ETHICS

MMM5001 COMPOSITE MATERIALS 3 3 6

Introduction to composite materials. Technology and classification of composite materials. Design of composite
materials. Reinforcement phase. Properties of composite materials. Other composite structures. Metal matrix
composites. Cermets. Fiber reinforced metal matrix composites. Ceramic matrix composites. Polymer matrix
composites. Fiber reinforced polymer matrix composites. Other polymer matrix composites. Processing of
composite materials

MMMS5003 COMPUTER AIDED DESIGN 3 3 6

CAD software interface and working style, parametric design, multi body design, configured design, iterative and
optimum part design, part and assembly technical drawing creation, basic and advanced assembly design

MMMS5005 NON FERROUS METALS 3 3 6

Aluminum, Copper, Magnesium, Zinc, Nickel, Titanium, Cobalt, Manganese, Silicon, Tungsten. Molybdenum, lead,
tin, noble metals, their alloys, superalloys. Properties and shaping technologies of these metals.

MMM5007 ENGINEERING MATHEMATICS AND MATLAB APPLICATIONS 3 3 6

Solution of Engineering problems with matlab

MMM5009 FLUID POWER AND CONTROL IN ENGINEERING 3 3 6

Control of Fluid Power- Analysis and Design, Hydraulic Control Systems.

MMM5011 SYNTHESIS OF MECHANISM 3 3 6

Students who take this course can define such design problems in a scientific way and choose the method of
solution.

MMM5015 RAPID PROTOTYPING TECHNOLOGIES AND REVERSE 3 3 6
ENGINEERING APPLICATIONS

Additive Manufacturing, Rapid Prototyping, Rapid Tooling and Rapid Manufacturing applications, Rapid Prototyping
applications according to industry, Coordinate Measuring Machines and applications, Reverse Engineering
applications

MMMS5017 /ADVANCED ENGINEERING MATHEMATICS 3 3 6

Differential equations and solution methods used in engineering.

MMMS5021 RENEWABLE ENERGY BASICS AND APPLICATIONS 3 3 6

Energy and basic definitions, solar energy fundamentals, solar thermal applications, photovoltaics, wind energy,
biomass energy, geothermal energy, other renewable energy sources, energy efficiency, energy economics and
policies.

MMMS5029 STRUCTURE AND MECHANICAL BEHAVIOR OF MATERIALS 3 3 6

Elastic and plastic deformation. Strengthening mechanisms in materials. Ductile and brittle fracture. Introduction to
linear elastic fracture mechanics. Fatigue and refraction in materials. Creep and high temperature materials. Effect
of environment on the mechanical properties of materials. Basic damage information.

MMM5101 Moddeling and Simulation of Mechanical Systems 3 3 6
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Week 1 Introduction and basic concepts Week 2 Basic mechanical elements used in modeling Week 3 Derivation of
mathematical models of mechanical systems Week 4 D'Alembert's principle and applications Week 5 Sample
problem solutions Week 6 Lagrange method Week 7 Problem solutions related to the Lagrange method Week 8
Midterm examination Week 9 Matrix and state-space representations of multi-degree-of-freedom mechanical
systems Week 10 Introduction to MATLAB and general review Week 11 General introduction to MATLAB-Simulink
Week 12 Solving differential equations with MATLAB-Simulink Week 13 Modeling and analysis of dynamic systems
with MATLAB-Simulink Week 14 Graphical operations in MATLAB-Simulink Week 15 Sample simulation studies
Week 16 Final examination

SEM7701 SEMINAR 0 0 6

Presentation about the subject to be determined by the student

UAD9001 Graduate Specialization Course | 8 8 8

Specialized field course

2. Semester

Course Code |Course Name T+P C ECTS

MMM7000 SCIENTIFIC RESEARCH TECHNIQUES AND ETHICS 3 3 6

SCIENTIFIC RESEARCH TECHNIQUES AND PUBLICATION ETHICS

MMM5004 /Adhesive Bonding In Composites 3 3 6

Stress types. Types of bonding connections. Adhesion Theories. Surface Wetting and Glass Transition Temperature.
Decomposition of polymers, physical and chemical aging. Damage mechanism. Adhesion, cohesion. Factors
affecting adhesion. Adhesives, additives and curing. Surface preparation. Primers. Bonding applications.

MMM5006 COMPUTER AIDED MANUFACTURING 3 3 6

Computer aided manufacturing (CAM) equipment, software and features, Computer aided techniques and CAM,
numerical controlled machine tools, manufacturing systems and CAM, CAD / CAM modeling programs, selection of
process parameters and tooling, tool paths and creation algorithms, processing strategies, final graphical
simulation of processor and machining.

MMMS5008 CAD BASED MOLD DESING 3 3 6

Molding, sheetmetal forming, Molding and sheet metal forming by Computer Aided Design, molding simulations
by Computer Aided Analysis, tool path creation on mold half

MMM5010 AIR CONDITIONING AND VENTILATING IN ENGINEERING 3 3 6

Introduction of HVAC systems

MMM5012 ENERGY MANAGEMENT IN ENGINEERING 3 3 6

General Definitions / Turkey and the world of General Energy Situation / Energy and Mass Balances / Energy
Management and Economic Analysis Applications in Heat Production Plant / Steam Generation and Energy
Management in Distribution Lines and Economic Analysis Applications / Heating, Energy Management in
Ventilation and Air Conditioning System / Waste of heat Energy Management and Economic Analysis Applications /
Economic Analysis Applications in Renewable Energy Usage

MMM5014 Innovative Machine Design 3 3 6

Examination of machine design systematics and methods. Gains in machine design in the development of CAD-
CAM systems. Examination of case studies related to flammable machine designs.

MMM5016 ‘INDUSTRIAL COMPOSITE PRODUCTION METHODS 3 3 6

Manual deposit method. Spraying method. Fiber winding method. Resin transfer molding RTM / resin injection
method. Ready-to-use method. Ready-to-use method. Ready-to-use pulp method. Vacuum bagging method.
Vacuum infusion method. Autoclave method. Pressable Reinforced Thermoplastic method.
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MMMS5018 ADVANCED MANUFACTURING PROCEDURES 3 3 6

Dersin ingilizce igerigi Course English Contents Learning advanced manufacturing methods

MMMS5020 METHODICAL CONSTRUCTION 3 3 6

Design ability and knowledge, system thinking Basic principles of design processes and morphology Problem
solving and decision making, modeling and simulation Human and ecological factors in design Economic decision
making Methodical design thinking Experience of working in a team

MMM5022 COMPUTER AIDED ENGINEERING APPLICATIONS 3 3 6

Structural finite element analyzes will be introduced using the ANSYS program.

MMM5032 /ANALYSIS AND DESIGN OF SOLAR THERMAL SYSTEMS 3 3 6

ePartial Differential Equations: Classification Methods, Hyperbolic PDE, Parabolic PDE, Elliptic PDE, Traditional
Solution Methods ¢Basics of Computational Techniques: Dicretization, Approximation, Accuracy, Finite Difference
Method eTheoretical Background: Convergence, Consistency, Stability, Accuracy and Efficiency eWeighted Residual
Methods: Formulation, Finite Volume Method, Finite Element Method, Spectral Method.

MMM5102 /Advanced Mechanical Vibrations 3 3 6

General information about vibration Concepts of discrete and continuous systems Principle of virtual work
Derivation of mathematical models of systems D'Alembert's principle Derivation of mathematical models of single-
and multi-degree-of-freedom systems using D'Alembert's principle Lagrange method for single- and multi-degree-
of-freedom systems Midterm examination Influence coefficients method Rayleigh method and Holzer method
Dunkerley method Determination of natural frequencies and modal analysis of single- and multi-degree-of-
freedom systems Vibration of continuous media Vibration control methods Active, passive, and semi-active control
applications Final examination

SEM7700 SEMINAR 0 0 6

Giving information about the subjects such as the organization, writing and presentation of the scientific study
(seminar, paper, article, master thesis). Explaining the process and techniques of scientific research Information
about access to domestic and international publications is given. Self-study and control of the study Delivering the
study to the faculty member and counselor. Presenting with the day and time determined before

UAD9002 Graduate Specialization Course Il 8 8 8

Specialized fieled course

Doctorate

1. Semester

Course Code [Course Name T+P C ECTS

MMM6001 EXPERIMENTAL MECHANICS 3 3 6

Experimental stress analysis methods. Strength sensors, linear variants, different transducers, accelerometers,
computer data acquisition and vibration analysis tools. Applications to laboratory experiments by using problems in
the mechanics of advanced solid bodies.

MMM6003 FUNDAMENTALS OF SOLID MECHANICS 3 3 6

Stress and strain tensors. Generalized Hooke's Law. Beam theories: Euler-Bernoulli, Timoshenko and Reddy beam
theories. Plate Theories: Kirchoff, Mindlin, and Reddy plate theories. Circular and annular plates. Large deformation
theory: Lagrange and Euler strain relations. 2-Dimensional Elasticity and Airy tensile function. Contact stresses and
Hertz stresses. Damage mods. Fundamentals of fracture mechanics. Stress concentration factors. Introduction to
damage mechanics. Membrane behavior. Viscoelastic materials. Plastic Limit Analysis.

MMM6005 COMPUTERIZED INTEGRATED MANUFACTURING 3 3 6
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Knowledge-based technologies in manufacturing. Product realization systems. Part computer aided design.
Integrated product / process development. Automation and control of manufacturing procedures: Programmable
logic controllers (PLC), Computer numerical control (CNC) structure and programming. Industrial robotics. Freeform
Solid Construction (additive manufacturing, rapid prototype manufacturing). Computer based manufacturing,
computer aided process planning. Internet supported manufacturing, Virtual Manufacturing.

MMM6007 RESEMBLANCE AND MODEL TECHNIQUE 3 3 6

Dimensional systems. Size conversions. The isomorphism principle. Structure of physical relations. Transformations.
Relationship of variables with each other. Forms of dimensionless relationships. Different sizes. Dimensional
modeling.

MMM6009 NANOMATERIALS 3 3 6

Introduction to nanomaterials and nanotechnology. Characterization and visualization techniques at nanoscale.
Dimension effect in nanostructured materials. Deformation behavior and mechanical properties. Chemical stability
of nanostructured materials. Thermodynamic properties and phase diagrams. Synthesis and manufacturing
techniques of nanoparticles and nano-structured materials. Magnetic and electrical properties: superparamagnetic
behavior and giant magnetism resistance. Specialized nanomaterials, manufacturing and applications are handled
by student research, which is shared with the classroom through written reports, oral presentations, and
discussion.

MMM6011 LASER MATERIAL PROCESSING METHODS 3 3 6

Laser types, Laser Security, Optical properties of materials, Laser — Material Interaction, Application fields of Laser
in Manufacturing; Material surface processing, Welding, Cutting, Marking and Engraving, Heat Treatment, Cladding,
Rapid Prototyping (Additive Manufacturing)..

MMMG6015 BOUNDARY LAYER THEORY 3 3 6

Equations of motion for viscous flow; exact solutions of the Navier-Stokes equations; Couette and Poiseuille flows;
boundary layer theorem; similarity and approximate solution methods; laminar and turbulent boundary layer
flows; two- and three-dimensional boundary layer flows; fundamental equations of compressible viscous flow;
stability analysis in boundary layers.

MMM6017 PROBABILITY AND STATISTICS IN ENGINEERING 3 3 6

Collecting data in model creation, Organizing and evaluating the collected data, Taking precautions and making
necessary adjustments based on the results obtained with statistical techniques, Ability to solve problems with
theoretical and statistical techniques, Probability functions, Hypothesis tests, Application of hypothesis tests to
problems with various models, Making analysis using probability and statistical information.

MMM6019 OPTIMIZATION IN ENGINEERING 3 3 6

Basic concepts of classical optimization theory, Formulating optimization problems, Ability to solve optimization
problems by determining a suitable algorithm or method for solving them,

MMM6023 METHODS IN HEAT TRANSFER AND FLUID DYNAMICS 3 3 6

ePartial Differential Equations: Classification Methods, Hyperbolic PDE, Parabolic PDE, Elliptic PDE, Traditional
Solution Methods eBasics of Computational Techniques: Dicretization, Approximation, Accuracy, Finite Difference
Method eTheoretical Background: Convergence, Consistency, Stability, Accuracy and Efficiency Weighted Residual
Methods: Formulation, Finite Volume Method, Finite Element Method, Spectral Method.

MMM6105 Control of Vehicle Vibrations 3 3 6

Weekly Program Week 1 Introduction, basic concepts, and a general assessment of comfort and vibration control.
Week 2 Examination of vehicle suspension types. Week 3 Simulation of quarter, half, and full vehicle models of a
vehicle with passive suspension using MATLAB-Simulink. Week 4 Modeling and simulation of semi-active
suspension types. Week 5 Simulation of quarter, half, and full vehicle models of a vehicle with magnetorheological
(MR) damper semi-active suspension. Week 6 Examination of active suspension types. Week 7 Proportional-
Integral-Derivative (PID) controller design for vehicles with magnetorheological (MR) dampers. Week 8 Midterm
examination. Week 9 PID controller design for active suspensions. Week 10 Fuzzy logic controller design for active
and semi-active suspensions. Week 11 Sliding mode controller design for active and semi-active suspensions. Week
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12 Introduction to linear control systems. Week 13 State-space representation, observability, and controllability.
Week 14 Design of a full-state feedback Linear Quadratic Regulator (LQR) controller for active suspensions. Week
15 Design of a full-state feedback Linear Quadratic Gaussian (LQG) controller for active suspensions.

2. Semester

Course Code |Course Name T+P C ECTS

MMM6002 COMPOUND HEAT AND POWER PRODUCTION SYSTEMS 3 3 6

Energy types; Turkey and the world from the availability of energy resources; Energy and exergy balance sheets in
industrial establishments and processes, determination of losses; Thermal power generation; Combustion;
Distribution of heat; Energy recovery techniques; Example applications; Compound heat-power generation; Legal
limitations; Compound heat-power generation methods; System selection; Economic analysis; Example
applications.

MMM6004 COMPUTER AIDED PATTERN DESIGN 3 3 6

Mold Shaping Principles / Die Types / Forging-Press Molds / Sheet Metal Forming Molds / Plastic Injection Molds /
Design of Parts, Molds and Mold Elements / Mold Materials / Mold Manufacturing / Tolerances / Finishing
Processes / Reverse Engineering in Mold Manufacturing. and Quality Control

MMM6006 KINEMATIC AND KINETIC ANALYSIS OF MECHANISMS 3 3 6

Mechanism analysis and synthesis with the help of computer programs. Kinematic and Kinetic Analysis, Synthesis.
Kinematic Analysis of Elementary Groups and Computer Programs. Dynamic Analysis. Force Analysis of General
Planar Mechanisms. Computer Programs related to these. Mechanism Synthesis and related Programming
Techniques.

MMM6008 'WELDING TECHNOLOGY 3 3 6

Summary input information on material characterization, phase diagrams and heat treatments - Effect of Cooling
Speeds on Welding Area of ??Allotropic Materials - Source of Shaped Materials of Non-Allotropic Materials -
Welding of Alloptropic and Shaped Materials - Electric Resistance Welding - Gas Melting Welding - Electric Arc
Welding - Argon Arc Welding - Plasma Welding - SIGMA Welding - CO2 Shielding Gas Welding - Submerged Arc
Welding - Electro-Slag Welding - Cold Press Welding - Friction Welding - Ultrasonic Welding - Diffusion Welding -
Electron Beam Welding - Termite Welding - Laser Welding

MMM6010 'WIND POWER 3 3 6

Wind Energy and Related General Concepts, History of Wind Energy, Usage Areas of Wind Energy, Wind Turbines,
Classification of Wind Turbines, Performance and Design Characteristics of Wind Turbines, Wind Energy Potential
and Systems in the World and Turkey.

MMM6012 DESIGN FOR ADDITIVE MANUFACTURING 3 3 6

Principles of Additive Manufacturing, Part Design Criterion, Geometric features: Overhangs, bores and channels,
Bridging, Minimum wall thickness, minimum feature size, supports, Process parameters: Layer thickness, Build
orientation, Design Consideration: Accuracy, Surface roughness, anisotropy, build time, strength, lightweight

MMM6014 SURFACE TREATMENTS IN THE MANUFACTURING INDUSTRY 3 3 6

Surface cleaning and surface preparation methods, Surface hardening by cementation, Surface hardening by
nitriding, Boroning, chrome, nickel and zinc plating surface treatments, Surface treatments made by vapor
deposition, Surface improvement process with ion implantation method, Plasma spraying and thermal spray
coating processes,

MMM6016 NUMERICAL SOLUTION METHODS IN ENGINEERING 3 3 6

Statistics and matrix algebra, Solution methods of linear and non-linear equations and systems of equations,
Interpolation and curve fitting techniques for given data, Numerical derivative and integration methods, Numerical
solution of ordinary differential equations, Advantages and disadvantages of numerical techniques, Programming
numerical methods to solve engineering problems, Error in numerical analysis Approximate calculation of the error
in the solution
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MMM6018 VIBRATION THEORY 3 3 6

Classification, modeling, analysis and numerical solution of general vibration problems, modal analysis, prediction
of structural parameters of mechanical systems by vibration behavior.

MMM6022  [TERMAL SISTEMLERDE EKSERJi ANALIzi 3 3 6

Energy and basic definitions, solar energy fundamentals, solar thermal applications, photovoltaics, wind energy,
biomass energy, geothermal energy, other renewable energy sources, energy efficiency, energy economics and
policies.

MMM6102 Special Topics in System Dynamics and Control 3 3 6

Introduction and basic concepts. General information about modeling and control theories. Dynamic investigation
and simulation of a person jumping with a parachute. Investigation of maglev train dynamics. Investigation and
modeling of structural vibrations. Modeling and simulation of vibrations of a building exposed to an earthquake.
Different approaches for controlling the vibrations of a building exposed to an earthquake. Midterm examination.
Active mass damper design for buildings. Investigation of helicopter fuselage vibrations. Investigation of a tower
crane system. Sloshing dynamics. Investigation of a flywheel rotor magnetic bearing system. Frequency response.
Obtaining Bode diagrams of linear systems with the help of MATLAB.




