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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

METALLERIN PLASTIK SEKILLENDIRILMESI

METAL FORMING

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | UTy gula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS credits) | (Theoretical) | (Tutorial) | (Laboratory)
MAK 4032/ 8 2.5 5 2 1 0
MAK 4032E
Boliim / Program Makina Miihendisligi / Makina Miithendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Teknik Serbest Se¢im-Kol Se¢im I11 Dersin Dili Tiirkge/Ingilizce
(Course Type) (Technical Elective-Option Elective I11) (Course Language) (Turkish/English)
Dersin Onkosullar1 | (MAK 353/ MAK 353E)
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9
(Course Category - - 100 -
by Content, %)

Dersin icerigi

(Course Description)

Elastisite ve plastisitenin temelleri, malzemelerin akma egrileri ve plastisiteyle ilgili mekanik 6zellikler,
kiitlesel sekillendirilebilirlik. Plastik sekillendirme islemlerinin analizi, kiitlesel sekillendirme yontemleri,
haddeleme, cubuk ve tel ¢ekme, ekstriizyon, agik kalipta ve kapali kalipta dovme islemleri. Sac
sekillendirme yontemleri, kesme, biikkme germe islemleri. Metallere plastik sekil vermede FEM ve
bilgisayar kullanimu.

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)

Yontemlerin prensip ve teknolojileri hakkinda bilgi kazandirmak

Ogretilen matematik modelleme yontemlerinin pratik plastik sekil verme islemlerinde uygulanmasi
Malzeme 6zellikleriyle plastik sekil verme iglemleri arasindaki iligkilerin 6gretilmesi

Verilen bir par¢anin {iretimi i¢in en uygun ve ekonomik plastik sekil verme yonteminin, makina,
techizat ve kalip sisteminin tasarlanmasi veya secilmesinin 6gretilmesi

N

Teaching the essentials of forming methods and technologies

Applications of mathematical models in practical metal forming precesses

Teaching of relationship between material properties and forming

Teaching the selection or design of optimum machine tool and die for manufacturing of a
Component

Eal e .

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

=

Elastisite ve plastisite teorilerinin temelleri, malzemelerin elastik-plastik davranigi, malzeme-kalip

arayiizii etkileri, sekillendirme i¢in gereken kuvvet, gii¢, enerji vs. nin hesaplanmasinda kullanilan

temel ve bilgisayarli yontemler hakkinda bilgi(e,l)

2. Sicak ve soguk dovme, ekstriizyon, haddeleme, gekme ve sac sekillendirme teknolojileri hakkinda bilgi

3. Ogrencilerin metal sekillendirme kalipgilig1 ve kullanilan pres, tezgah ve makinalar hakkinda bilgi ve
goriis kazandiklarini gostermeleri.

4, Opgrencilerin proses-malzeme-donanim iliskilerini kavradiklarini géstermeleri

5. Ogrencilerin verilen bir parganin iiretimi icin en uygun ve ekonomik plastik sekil verme ydénteminin,
makina, techizat ve kalip sisteminin tasarlanmasi veya secilmesi konusunda kazandiklari bilgiyi
gostermeleri(c,|)

6. Ogrenciler verilen bir parganm iiretiminde alternatif iki plastik sekil verme yontemini ekonomik olarak

karsilastirabilmeleri

1. Fundamentals of elasticity and plasticity, elasto-plastic behavior of materials, effects of material-die
interface, knowledge about basic calculation methods for force, power, energy etc. required in forming

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

3. Students have the knowledge about metal forming die and tools

4. Students have the knowledge about the relationship between materials and forming systems

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

6. Students will be able to compare the alternative methods to produce economically the given components




Ders Kitabi Metal Forming, Mechanics and Metallurgy, William F. Hosford & Robert M.
(Textbook) Caddell, Prentice Hall Int., Englewood Cliffs NJ, 1983.
Diger Kaynaklar Metallere Plastik Sekil Verme, L. Capan, Caglayan Yay., 1999

(Other References)

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 d6dev. Odev konulari islenen konulara gore belirlenecek ve yaklasik iki haftada
Bir 6dev yapilacaktir. Odevler ferdi olarak yapilacak ve 6dev sorulart kismen
siavlarda da 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 Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odev calismalar1 esnasinda bilgisayar simiilasyonlarindan yararlanilacaktir.

Simulation software packages will be used during homework studies.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Siavlan 2 40

(Midterm Exams)

Kisa Sinavlar 10 5

(Quizzes)

Odevler 6 15

(Homework)

Projeler - -

(Projects)

Dénem Odevi/Projesi - R
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Metallerin Plastik Sekillendirilmesine Giris: Islemlerin simiflandirilmas ve tanitilmasi 2,6
2 Mekanik esaslar: Elastisite ve plastisitenin temelleri: Gerilme ve Sekil Degistirme Halleri 1
3 Mekanik esaslar: Akma Kriterleri ve Normalite Tlkesi 1
4 Mekanik Esaslar: Peklesme ve Plastik Kararsizlik, Deformasyon hizi, sicaklik ve siirtiinmenin 1
etkileri
5 Mekanik Esaslar: Ideal Is Yontemi, Dilim (Slab) Yéntemi ve gelismis diger analiz yontemleri 1
6 Metalurjik Esaslar — Metallerin akma davranisi 4
7 Metalurjik Esaslar — Metallerin imalat kosullar altindaki akis davranisi 4
8 Dovme ve Teknolojisi 2,34
9 Dovme ve Teknolojisi 2,34
10 Haddeleme ve Teknolojisi 2,3,4
11 Ekstriizyon , Cekme ve Teknolojileri 2,34
12 Sac sekillendirme ve Teknolojileri 2,34
13 Ozel plastik sekillendirmede ydntemleri 2,345
14 Plastik sekillendirme kaliplarinin imalati 3,45,6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to metal forming and forming methods. 2,6
2 Essentials of forming mechanics: Basics of elasticity and plasticity. Stares and strain states. 1
3 Essentials of forming mechanics: Yield criteria and normality principle. 1
4 Essentials of forming mechanics: Strain hardening and plastic unstability. The effects of 1
temperature, deformation rate and friction.
5 Essentials of forming mechanics: Ideal work method, slab analyze and other advanced 1
methods.
6 Metallurgical basics: Flow behavior of metals 4
7 Metallurgical basics: Deformation of metals under manufacturing conditions 4
8 Forging and forging technologies 2,34
9 Forging and forging technologies 2,34
10 Rolling and rolling technologies 2,34
11 Extrusion and drawing and their technologies 2,34
12 Sheet metal forming and technologies. 2,34
13 Special forming methods 2,345
14 Manufacturing of forming dies 3,4,5,6




Dersin Makina Miihendisligi Programiyla Iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miithendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

TQ|=~®D|Q

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

x\—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern mithendislik
yontemlerini ve ¢agdag bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

Q=D |

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues in mechanical engineering

X\—- —

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by)

Tarih (Date) Imza (Signature)
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