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Dersin Adi: Metallerin Plastik Sekillendirilmesi

Course Name: Metal Forming

Ders Uygulamasi, Saat/Hafta
Kod Yaryl Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
MAK 4032 7,8 2,5 4 2 1 -
Boliim / Program Makina Miihendisligi
(Department/Program) (Mechanical Engineering)
Dersin Tiiri 7. ve 8. Yanyil Secime Bagli Ders Dersin Dili ingilizce
(Course Type) (Optional Elective for Semester 7 and | (Course (English)
8) Language)

Dersin Onkosullar
(Course Prerequisites)

IMAK353

Dersin Mesleki Bilesene

Katkisi, %

(Course Category by

Content, %)

Temel Bilimve Miihendislik/ Mimalik

Matematik Temel Miihendislik Tasarim (Engineering/ Genel Egitim
(BasicSciences (Engineering Science) Architecture Design) (General Education)
and Math)

- - 100 -

Dersin Tanimi (Course

Description)

Elastisite ve plastisitenin temelleri, malzemelerin akma egrileri ve plastisiteyle ilgili mekanik
ozellikler, kutlesel sekillendirilebilirlik. Plastik sekillendirme islemlerinin analizi, kitlesel
sekillendirme. Plastik sekillendirme islemlerinin analizi, kiitlesel sekillendirme yontemleri,
haddeleme, cubuk ve tel cekme, ekstriizyon, acik kalipta ve kapali kalipta dovme islemleri. Sac
sekillendirme yontemleri, kesme, biikme, germe islemleri. Metallere plastik sekillendirmede|
Sonlu Elemanlar Yontemi ve bilgisayar kullanimi.

Fundamentals of elasticity and plasticity, flow behavior of materials, formability of metals.
Analysis of forming processes, bulk forming methods, roll forming, wire and bar drawing,
extrusion, open and closed die forging processes. Sheet metal forming methods, cutting,
bending, stretching processes. Finite element analysis and simulations of metal forming.

Dersin Amaci

(Course Objectives)

1. Yontemlerin prensip ve teknolojileri hakkinda bilgi kazandirmak

2. Ogretilen matematik modelleme yontemlerinin pratik plastik sekil verme islemlerinde
uygulanmasi

3. Malzeme ozellikleriyle plastik sekil verme islemleri arasindaki iliskilerin 6gretilmesi

4. Verilen bir parcanin uretimi icin en uygun ve ekonomik plastik sekil verme yonteminin,
makine, techizat ve kalip sisteminin tasarlanmasi veya seciminin 6gretilmesi

1.Teaching the essentials of forming methods and technologies

2.Applications of mathematical models in practical metal forming processes

3.Teaching of relationship between material properties and forming

4. Teaching the selection or design of optimum machine tool and die for manufacturing of a
component.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Elastisite ve plastisite teorilerinin temelleri, malzemelerin elastik-plastik davranisi,
malzeme-kalip arayuzu etkileri, sekillendirme icin gereken kuvvet, gii¢, enerji vs. nin
hesaplanmasinda kullanilan temel ve bilgisayarli yontemler hakkinda bilgi sahibi olacaklar,

2. Sicak ve soguk dovme, ekstriizyon, haddeleme, cekme ve sac sekillendirme teknolojileri
hakkinda bilgi sahibi olacaklar,

3. Metal sekillendirme kalipgiligi ve kullanilan pres, tezgah ve makinalar hakkinda bilgi sahibi
olacaklar,

4. Proses-malzeme-donanim iliskilerini kavrayacaklar,

5. Verilen bir parcanin iiretimi icin en uygun ve ekonomik plastik sekil verme yonteminin,
makina, techizat ve kalip sisteminin tasarlanmasi veya secilmesi konusunda bilgi kazanacaklar,
6. Verilen bir parcanin uretiminde alternatif iki plastik sekil verme yontemini ekonomik olarak
karsilastirabileceklerdir.

1. The knowledge on the fundamentals of elasticity and plasticity, elastoplastic behavior of
materials, effects of material-die interface, knowledge about basic calculation methods for
force, power, energy etc. required in forming

2. The knowledge about hot and cold forging, extrusion, rolling, drawing and sheet metal
forming technologies.

3. The knowledge about metal forming die and tools

4. The knowledge about the relationship between materials and forming systems

5. The knowledge about selection or design of optimum machine tool and die for
manufacturing of given component.

6. An ability to compare the alternative methods to produce economically the given component




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Metallerin Plastik Sekillendirilmesine Giris: Islemlerin siniflandirilmasi ve tamtilmasi
2 Mekanik esaslar: Elastisite ve plastisitenin temelleri: Gerilme ve Sekil Degistirme Halleri
3 Mekanik esaslar:Akma Kriterleri ve Normalite Ilkesi
4 IMekanik Esaslar: Peklesme ve Plastik Kararsizlik, Deformasyon hizi, sicaklik ve surtinmenin
Jetkileri
5 Mekanik Esaslar: Ideal Is Yontemi, Dilim (Slab) Yontemi ve gelismis diger analiz yontemleri
6 Metalurjik Esaslar - Metallerin akma davranisi
7 Metalurjik Esaslar - Metallerin imalat kosullar altindaki akis davranis
8 |D6vme ve Teknolojisi
9 IDévme ve Teknolojisi
10 [Haddeleme ve Teknolojisi
11 [Ekstriizyon, Cekme ve Teknolojileri
12 [Sac sekillendirme ve Teknolojileri
13 |Ozel plastik sekillendirmede yontemleri
14 IPlastik sekillendirme kaliplarinin imalati
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 |Introduction to metal forming and forming methods
2 IEssentials of forming mechanics: Basics of elasticity and plasticity. Stress and strain states
3 IEssentials of forming mechanics: Yield criteria and normality principle
4 Essentials of forming mechanics: Strain hardening and plastic instability. The effects of
temperature, deformation rate and friction
5 Essentials of forming mechanics: Ideal work method, slab analyze and other advanced
methods
6 IMetallurgical basics: Flow behavior of metals
7 IMetallurgical basics: Deformation of metals under manufacturing conditions
8 IForging and forging technologies
9 IForging and forging technologies
10 IRolling and rolling technologies
11 |Extrusion and drawing and their technologies
12 Sheet metal forming and technologies
13 Special forming methods
14 |Manufactur1'ng of forming dies




Ders kaynaklar ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

Metal Forming, Mechanics and Metallurgy, William F. Hosford & Robert M. Caddell,
Prentice Hall Int., Englewood Cliffs NJ, 1983.

Diger Kaynaklar
(Other References)

Metallere Plastik Sekil Verme, L. Capan, Caglayan Yay., 1999.

Metal Forming: Fundamentals and Applications, T. Altan, S. Oh, H. Gegel, ASM
Int., Metals Park, Ohio, 1995.

Manufacturing Processes and Equipment, G.Tlusty, Prentice Hall, 2000.
Handbook of Metalworking, Kurt Lange Ed., McGraw Hill Book Co., 1985.

Odevler ve Projeler
(Homework & Projects)

6 6dev. Odev konulari islenen konulara gore belirlenecek ve yaklasik iki haftada bir 6dev
yapilacaktir. Odevler ferdi olarak yapilacak ve odev sorular1 kismen sinavlarda
sorulacaktir.

6 homework. Homework questions will belong to subjects studied in class depending on
the weekly course plan. Homework will be prepared individually and approximately in
every two weeks. Some homework questions will also be used as examination questions.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi (Computer
Usage)

Odev calismalar esnasinda bilgisayar simiilasyonlarindan yararlanilacaktir.

Simulation software packages will be used during homework studies.

Diger Uygulamalar
(Other Activities)

- Ara sinavlarin ortalamasinin asgari degeri en az 35/100 olmaldir.

- In order to be able to take the final exam, the average of the
midterm exams must be at least 35/100.

Basar1 Degerlendirme Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l ici Sinavlan 2 40

(Midterm Exams)

Kisa Sinavlar 10 5

(Quizzes)

Odevler 6 15
(Homework)

Projeler

(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




