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Dersin Adi Course Name
Deformation Processes Of Materials
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) (Local (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
Credits)
MET 487E 7 2 4 2 0 0
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Segimli Dersin Dili Tiirkge/Ingilizce
(Course Type) Elective (Course Language) | (Turkish/English)
Dersin Onkosullar Yok
(Course Prerequisites) | None
Dersin mesleki bilesene | Temel Bilim Temel Miihendislik Miihendislik insan ve Toplum
katkisi, % (Basic Sciences) (Engineering Tasarim Bilim
(Course Category Science) (Engineering (General
by Content, %) Design) Education)
- 50 50 -

Dersin Icerigi

(Course Description)

Plastik sekil vermenin tanimi. Plastik deformasyonda gerilme sekil degistirme
iligkileri, plastik deformasyonun temel ilkeleri, plastik deformasyonu etkileyen
faktorler, plastik sekil verme islemlerinde kullanilan tav firinlari, ddvme, haddeleme,
ekstriizyon, tel ¢ekme, boru tiretimi, metalik saclar1 sekillendirme yontemleri.

Description of plastic forming processes, Relationships between stress and strain, Mohr circle
and yield criteria. Plastic deformation mechanisms and strain hardening. Factors affecting
plastic deformation. Annealing furnaces employed in plastic forming operations. Forging, rolling,
extrusion. Wire drawing and tube forming. Sheet forming operations.

Dersin Amaci

(Course Objectives)

1. Malzemelere plastik sekillendirme yontemlerinin temel prensiplerini
tanimlamak.

2. Plastik sekil verme iglemleri ile malzeme mikroyapisinda meydana gelen
degisimlerin tanimlanmas1 ve bu degisimlerin mekanik 6zelliklere etkisinin
Ogretilmesi.

3. Bu bilgiler 1s1g1nda miihendislik malzemeleri i¢in uygun plastik sekil verme
yontemlerinin kullanilabilmesi becerisi kazandirmak.

1. To define plastic forming processes and their basic principles.

2. To define microstructural changes of materials with the effect of plastic forming processes
and the effect of these changes on mechanical properties.

3. To give an ability to apply knowledge to decide convenient plastic forming process for
engineering materials.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basartyla tamamlayan 6grenciler;

I. Elastik deformasyon temel ilkeleri ve elastik sabitlerin kavranmasi
Il. Plastik deformasyonda, Holloman denklemi, Tresca ve von Mises akma
kriterlerinin kullanimu,
Farkli mukavemet arttirma mekanizmalarinin uygulandigi malzemelerde mekanik
ozellikler arasindaki iligkilerin yorumlanmasi.
Do6vme, haddeleme, ekstriizyon ve tel gekme islemlerinin prensiplerinin
Ogrenilmesi ile bu proseslerde kuvvet hesabinin yapilmasi
Saclarin sekillendirilmesinin genel prensipleri ile bicimlendirme sinir diyagramlarimin

V.

¢izilmesi konularinda beceriler kazanir.
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Students who pass the course will be able to:
Understand the basic principles of elastic deformations and the elastic constants,
Use the Holloman equation, Tresca and Von Mises yielding criteria,
Interpret of the relationships between mechanical properties of a material subjected to
different strengthening mechanisms,
Understand the basic principles of forging, rolling, extrusion, wire drawing and tube forming
processes and calculate the required force for these processes to perform for a particular
material,
Understand the basic principles of sheet forming and sketch of forming limit diag_;rams.

Ders Kitabi Kayah, E.S. Ensari, C., Metallere Plastik Sekil Vprme Ilke ve Uygulamalari, ,
(Textbook) ITU Kimya-Metalurji Fakiiltesi, Ofset Atolyesi, Istanbul 1991.
Diger Kaynaklar e - Dieter, G.E., Mechanical Metallurgy, McGraw Hill Book Company,

(Other References)

London, 1988.
e Kayali, E.S., Cimenoglu, H., Plastik Sekil Verme ilke ve Uygulamalari
Problemleri ve Céziimleri, Bilim Teknik Yayinevi, istanbul, 1985.
Schey,J.A., Introduction to Manufacturing Processes, McGraw Hill Book
Company, New York, 1987.

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile verilecek bir konu hakkinda
sunum yapmalari istenecektir. Sunum konularindan sinavlarda yararlanilabilir.

Students will be given a subject and this will be presented in the class. Presentation
subjects may be used as a source for exams.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi,
(Activities) (Quantity) %

(Effects on Grading, %0)
Y1l i¢i Savlan 2 30

(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar 1 20
(Other Activities)

Final Sinawv1 1 50

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar

1 Girig |

2 Gerilme-gerinim ilsgkisi I

3 Gerilme-gerinim ilskisi I

4 Plastik deformasyonun temel prensipleri I

5 Sertlesme mekanizmalari 1]

6 Sertlesme mekanizmalari 1]

7 Plastik deformasyonu etkileyen faktorler i

8 Plastik deformasyonda kullanilan tavlama firinlar v
9 Haddeleme \Y
10 Ekstriizyon v
11 Tel gekme v
12 Boru iiretimi v
13 Metalik saclar sekillendirme yontemleri v
14 Levha iiretim metodlari V

COURSE PLAN
Course
Weeks Topics Outcomes

1 Introduction '

2 Stress-strain relationships |

3 Stress-strain relationships |

4 Basic principles of plastic deformation Il

5 Strengthening mechanisms i

6 Strengthening mechanisms i

7 Factors affecting plastic deformation I

8 Annealing furnaces employed in plastic deformation v

9 Forging v
10 Rolling v
11 Extrusion v
12 Wire drawing v
13 Tube forming v
14 Sheet forming methods \




Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a | Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi X
b | Deney tasarlayip yiiriitebilme ve sonuglari analiz edip yorumlama becerisi X
¢ | Bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde
tasarlama becerisi
d | Cok disiplinli takim ¢aligmasi yiiriitebilme becerisi X
e | Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluklar: kavrama
g | Cok etkin sozlii ve yazili iletisim kurabilme becerisi X
h | Miihendislik ¢ézlimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in X
gereken genis kapsamli bir egitim
i | Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmis olmalari X
j | Giincel/cagdas konulara iligkin bilgi sahibi olmalar X
k | Miihendislik uygulamalar1 i¢in gerekli olan teknikleri, becerileri ve modern miithendislik X
donanimlarini kullanabilme becerisi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Metallurgical And Materials Engineering Curriculum
Level of
Program Outcomes Contribution
1 121 3
a | An ability to apply knowledge of mathematics, science, and engineering X
b | An ability to design and conduct experiments, as well as to analyze and interpret data X
¢ | An ability to design a system, component or process to meet desired needs
d | Ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility
g | An ability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutionsina | X
global and societal context
i | Arecognition of the need for, and an ability to engage in life-long learning X
j | A knowledge of contemporary issues X
k ] An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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