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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Isil islemler

Heat Treatment

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U_IY g“|a.m|a tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
MAK 4064 8 25 ) 2 1 0

Bolum / Program Makina Miihendisligi / Makina Miihendisligi

(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Turd Teknik Serbest Segim Dersin Dili Turkge

(Course Type) (Technical Elective) (Course Language) | (Turkish)

Dersin Onkosullar: MAK 351

(Course Prerequisites) | (MAK 351)

Dersin mesleki Temel Bilim Temel Mihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100

Dersin Icerigi

(Course Description)

Giris. Isil Islemlerin Prensipleri. Celikte Goriilen Faz Doniisiimleri. Celik ve
Doékme Demirlerin Isil Islemleri. Celige Uygulanan Tavlama, Normallestirme,
Sertlestirme ve Ostemperleme Isil Islemleri. Celiklerin Temperleme ve
Stfir-alt1 Isil islemleri. Demir Dis1 Metallerin Isil Islemleri

Introduction. Principles of heat treatment. Phase transformations in steels during
heat treatment. Heat treatment of cast irons and steels. Annealing, normalising,
hardenening and austempering of steel. Surface hardening of steels. Tempering
and sub-zero treatments of steels. Heat treatment of non-ferrous alloys. Heat
treating equipment.

Dersin Amaci

(Course Objectives)

1.Is1l islem yontemlerinin ve demir ve demir dis1 metallerdeki ilgili faz
donusumlerinin tanitilmasi.

2.Demir ve demir dis1 metallerin mekanik dzellikleri ve 1s1l islemlerle
Mliskilendirmek.

3.1s1l islemin metal ve alasimlarinin sanayi agisindan éneminin 6gretilmesi

1. Introduce heat treatment methods and associated phase transformations in
ferrous and non-ferrous materials

2. Correlate the relationships in heat treatment techniques and mechanical
properties of ferrous and non-ferrous materials

3. Teach the importance of heat treatment of metals and alloys in industry




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gecen 6grenciler:

1. Celiklerin 1s1l iglemleri sirasinda olusan faz déntsumlerini tanirlar(l)

2. Dokme demirler i¢in uygulanan isil islemleri 6grenirler (1)

3. Metal ve metal olmayan malzemelerin mekanik 6zellikleri ile 1s1l islemler
arasindaki iliskiyi kurabilirler

4. Belirli bir uygulama i¢in uygun ul islemi tasarlayabilir, secebilir (c,e)

5. Metal ve alasimlar: i¢in uygun 1sil islem ekipmanlarini segebilir (e)

Student will be able to

1. ldentify phase transformations during heat treatment of steels.

2. Comprehend the methods used for heat treatment in cast iron

3. Correlate mechanical properties of metals and non-metals with associated

heat treatment

Choose and/or design heat treatment methods for certain application

5. Have to choose appropriate equipments and systems in heat treatment of
metals and alloys

&

Ders Kitabi
(Textbook)

. Handbook of Heat Treatment of Steels, K.H.Prabhudev, McGraw Hill, 1992
1. Heat Treatment, Structure and Properties of Nonferrous Alloys, Charlie R.
Brooks, American Society for Metals, 1995

Diser Kaynaklar
(Other References)

1. Heat Treater’s Guide, Standart Practices and Procedures for Steel, Paul M.
Unterweiser, Howard E. Boyer, James J. Kubbs, American Society for

Metals, 1989
1. Heat treating, Metals Handbook, ASM International, vol. 4, 10" Edition, 1990

Odevler ve Projeler

(Homework &
Projects

iki haftada bir verilecek toplam 5 ddev. Bir adet ders konularina iliskin, 4.
haftada verilip son ders giini toplanacak olan proje.

Five homework assignments in every other week, due to one week later. One
project on relevant subjects of course material, given in the fourth week and
due by final day of the class.

Laboratuar
Uygulamalar:

(Laboratory Work)

Bilgisayar
Kullanim

(Computer Use)

Diser Uygulamalar

(Other Activities)

Metal ve alagimlarinin isil islemlerinin yapildig: fabrikalara gezi
diizenlenecektir.

Site Tours. Visiting plants which actively performing heat treatment of metals
and their alloys

Basari
Deserlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Deserlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 30

(Midterm Exams)

Kisa Simavlar

(Quizzes)

Odevler 5 10
(Homework)

Projeler 1 10
(Projects)

D6nem Odevi/Projesi - _
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diser Uygulamalar
(Other Activities)

Final Sinav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Giris, 1s1l islemin temelleri 1
2 Celikte gorulen faz donistmleri 1
3 Celiklerin is1l islemlerinde karbon orani, alasim icerigi ve sogutma hizinin etkisi | 1-3-4
4 Dokme demir ve celiklere uygulanabilen isil islemler 1-2
5 Celiklerin Tavlama, Normallestirme, Sertlestirme ve Ostemperleme isil islemleri | 5
6 Celiklerin Temperleme ve Sifir-alti Isil Islemleri. 1
7 Celiklerin yuzey sertlestirme yontemleri 1
8 Bakir ve alagimlarinin 1sil iglemleri 3
9 Alliminyum, magnezyum ve alasimlarinin isil islemleri 3
10 | Titanyum ve alagimlarinin isil islemleri 3
11 | Nikel ve alagimlarinin 1sil islemleri 3
12 | Isil islem ekipmanlar: ve hatalar 4,5
13 | Uygulama 6rnekleri 4,5
14 | Uygulama 6rnekleri 4,5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, principles of heat treatment 1
2 Phase transformations in steels during heat treatment 1
3 The effect carbon content, alloying elements, and rate of cooling on phase 1-3-4
transfomations in steels during heat treatment.
4 Heat treatment of cast irons and steels 1-2
5 Annealing, normalising, hardenening and austempering of steel 5
6 Tempering and sub-zero treatment of steels 1
(1 Midterm)
7 Surface hardening of steels 1
8 Heat treatment of copper-base alloys 3
9 Alluminum-base and magnesium-base alloys and their heat treatment 3
10 Heat treatment of titanium-base alloys 3
11 Heat treatment of nickel-base alloys 3
(2" Midterm)
12 Heat treating equipment and defects in heat treatment 4,5
13 Case Studies 4,5
14 Case Studies 4,5




Dersin Makina Miihendisligi Programiyla iliskisi

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

Katki

Seviyesi

1|2

3

Matematik, fen bilimleri ve mithendislik bilgisini makina miithendisligi problemlerini ¢c6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gere¢ ve
techizat1 kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

SQ =D

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 iliskin bilgi sahibi olma

N[t | =

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini
ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina mithendisligi 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.

SQ =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

N[t | e

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

Duizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Y.Dog¢.Dr. Murat Tabanl 06.05.2011
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