DERS TANIMLAMA FORMU

Dersin Kodu ve Adi MEM-330 Isil Islemler ve Laboratuvari

LY 1 (Bahar do i
Dersin Yarmyil VI. Yariy1il (Bahar donemi)

Metal ve alagimlarina uygulanan 1s1l islemlerin teorik ve uygulamali

Dersin Katalog Tammu (icerigi) olarak ogretilmesidir.
1- Smith W.F. (Ceviri: Erdogan M.), Mithendislik Alagimlarinin Yap1
Temel Ders Kitabi ve Ozellikleri Cilt 1, Nobel Yayinlari, Ankara 2000.

2-Thelning K.E. (Ceviri: Tekin A.), Celik ve Is1l islemi Bofors El
Kitabi, Flas Matbaacilik, Istanbul, 1987.

3- Askeland D.R. (Ceviri: Erdogan M.), Malzeme Bilimi ve
Yardimer Ders Kitaplar: Miihendislik Malzemeleri, Cilt 1, Nobel Yayinlari, 2. Baskidan Ceviri
lAnkara, 1999.

4- Callister D.C. (Ceviri Editorii: Genel K.), Malzeme Bilimi ve
Miihendisligi, Nobel Yayinlari, 8. Baskidan Ceviri, Ankara, 2013.

Dersin Kredisi (AKTS) 3

Dersin Onkosullar Bu dersin 6n kogulu bulunmamaktadir. Derse devam zorunludur.
(Ders devam zorunluluklari, bu maddede
belirtilmelidir.)

Dersin Tiirii Zorunlu

Dersin Ogretim Dili Tiirkge

Dersin Amaci ve Hedefi Bu dersin amac1, metallerde ve bunlarin alasimlarinda 1s1l islem, yap1
've mekanik 6zellikler arasindaki iligkileri ayrintili olarak anlamaktir.

Dersin Ogrenim Ciktilari Bu derse katilan dgrenciler 1s1l iglemle metaller ve bunlarin
alasimlarinin mikroyap1 ve mekanik 6zelliklerini kontrol edebilirler.

Dersin Verilis Bicimi Yiiz yiize, Laboratuvar uygulamasi

Dersin Haftalik Dagilimi 1. Hafta: Isil islemlere giris, saf demirin allotropisi, Fe-FesC faz

diyagramu ve ti¢ faz reaksiyonlari, Fe-FesC faz diyagraminda denge
halimde mikroyapilar

2. Hafta: izotermal déniisiim (IT) ve siirekli soguma doniisiim
diyagramlar1 (CCT), Tavlama ve normallestirme 1s1l iglemleri, Su
\verme ve temperleme 1sil islemleri

3. Hafta: Ostenitin perlite, beynite ve martensite doniisiimii ve bu
dontisiimlerin dzellikleri

4. Hafta: Fe-C alasimlarinin siniflandirilmasi, sade C’lu ¢elikler,
alasimli ¢elikler, Kullanim yerlerine gore ¢eliklerin siniflandirilmast,
IAISI ve DIN ¢elik norm sistemleri, Alasim elementlerinin ¢elikler
izerine etkileri, Alasiml ¢elikler.

5. Hafta: Celiklerin izotermal 1s1l islemleri, Ostemperleme ve
martemperleme (marsuverme), Soguk deformasyon, gerilim giderme ve
iyeniden kristallesme

6. Hafta: Sertlesebilirlik, Grossmann ve Jominy metodu ile
sertlesebilirligin tayini, Dokme demirlerin 1s1l islemleri, Yiizey
sertlestirme 1s1l islemleri

7. Hafta: Ara Smav Haftasi

8. Hafta: Takim celikleri ve Paslanmaz ¢eliklerin 1s1l iglemleri

9. Hafta: Cokelti Mukavemetlenmesi ve Yaglandirma 1sil iglemi

10. Hafta: Laboratuvar Uygulamasi - Isil islem laboratuvarinin
tanitilmast Celiklerin tam tavlama ve normallestirme 1s1l iglemleri
11. Hafta: Laboratuvar Uygulamasi - Celiklerin su verme ve
temperleme 1s1l iglemleri (1slah)

12. Hafta: Laboratuvar Uygulamasi - Jominy Sertlesebilirlik deneyi
13. Hafta: Laboratuvar Uygulamasi — Karbiirleme ile yiizey
sertlestirme

14. Hafta: Laboratuvar Uygulamasi - Al alagimi yaslandirma 1s1l islemi




Haftalik teorik ders saati
Haftalik uygulamali ders

Ogretim Faaliyetleri saati

(Burada belirtilen faaliyetler i¢in harcanan zaman  |Okuma Faaliyetleri

krediyi belirl_eyecektir. Dikkatli doldurulmasi Internetten tarama, kiitiiphane ¢alismasi
gerekmektedir.) Rapor hazirlama

Ara sinav ve ara sinava hazirlik
Final sinav1 ve final sinavina

Sayis1 Toplam
Katkisi
(%)
Ara smav 1 30
Odev
. Uygulama 5 30
Degerlendirme Olgiitleri Projeler
Pratik
Kisa Sinav
Donem i¢i Caligmalarin 60
Y1l i¢i Basariya Orani
(%)
Finalin Basariya Orant 1 40
(%)




Dersin s Yiikii

Ders Ciktilar ile Program Ciktilar1 Arasindaki
Katki Diizeyi

o Donem
- Topla Siire
Etkinlik = (Haftah TSo?u
Hafta | k Saat) OFi)sam
Sayisi Yiikii
Haftalik teorik ders saati 14 1 14
Haftalik uygulamali ders saati 14 2 28
Okuma Faaliyetleri 7 2 14
Internetten tarama, kiitiiphane 2 14
Materyal tasarlama, uygulama
Rapor hazirlama 2 2 4
Sunu hazirlama
Sunum
Ara sinav ve ara sinava hazirhk S 5
Final sinav1 ve final sinavina hazirlik 5
Diger
Toplam is yiikii 84
Toplam is yiki/ 25 3,36
Dersin AKTS Kredisi 3
Program
No Ciktilart 1 31415
1 Matematik, fen bilimleri ve ilgili X
miihendislik disiplinine 6zgi
konularda yeterli bilgi birikimi;
bu alanlardaki kuramsal ve
uygulamali bilgileri, karmagik
miihendislik problemlerinde
kullanabilme becerisi.
2 Karmasik miithendislik
problemlerini saptama,
tanimlama, formiile etme ve
¢dzme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
secme ve uygulama becerisi.
3 Karmagik bir sistemi, siireci,
cihazi veya lirlinii gercekei kisitlar
ve kosullar altinda, belirli
gereksinimleri karsilayacak
sekilde tasarlama becerisi; bu
amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda
karsilasilan karmasik problemlerin
analizi ve ¢ozliimii i¢in gerekli olan
imodern teknik ve araglari
gelistirme, segme ve kullanma
becerisi; bilisim teknolojilerini
etkin bir gsekilde kullanma becerisi.
5 Miihendislik problemlerinin veya X
disipline 6zgii arastirma
konularinin incelenmesi igin deney
tasarlama, deney yapma, veri
toplama, sonuglar1 analiz etme ve
yorumlama becerisi.
6 Disiplin i¢i takimlarda etkin X
bicimde ¢alisabilme becerisi
7 Disiplinler arasi takimlarda etkin
bicimde ¢alisabilme becerisi X
8 Tiirkge sozlii ve yazili etkin
iletisim kurma becerisi; en az bir
yabanci dil bilgisi.




9 Etkin rapor yazma ve yazil X
raporlart anlama, tasarim ve {iretim
raporlar1 hazirlayabilme, etkin
sunum yapabilme, ac¢ik ve anlagilir
talimat verme ve alma becerisi.

10 'Yasam boyu dgrenmenin X
gerekliligi bilinci; bilgiye
erisebilme, bilim ve teknolojideki
geligsmeleri izleme ve kendini

11 Etik ilkelerine uygun davranma, X
mesleki ve etik sorumluluk bilinci;
miihendislik uygulamalarinda
kullanilan standartlar hakkinda
bilgi.

12 Proje yonetimi, risk yonetimi ve X
degisiklik yonetimi gibi, i
hayatindaki uygulamalar hakkinda
bilgi.

13 Girigimcilik, yenilik¢ilik hakkinda [X
farkindalik; stirdiirtilebilir
kalkinma hakkinda bilgi.

14 Miihendislik uygulamalarinin X
evrensel ve toplumsal boyutlarda
saglik, cevre ve giivenlik
iizerindeki etkileri ve ¢agin
miihendislik alanina yansiyan
sorunlar1 hakkinda bilgi

15 Miihendislik ¢dziimlerinin X
hukuksal sonuglar1 konusunda
farkindalik bilinci

Dersi Verecek Ogretim Eleman(lar): ve 1. Prof. Dr. Ahmet GURAL, E-posta: agural@gazi.edu.tr
Iletisim Bilgileri 2. Prof. Dr. Biilent BOSTAN, E-posta: bostan@gazi.edu.tr
3. Dr. Ogr. Uyesi Melika OZER, E-posta: mcerah@gazi.edu.tr

4. Dr. Ogr. Uyesi Volkan KILICLI, E-posta: vkilicli@gazi.edu.tr




Course Description Form

Course Code and Name

MEM 414 Heat Treatment and Laboratory

Course Semester

V1. Semester (Spring semester)

Catalog Content

Theoretical and practical teaching of heat treatments applied to metals
and their alloys.

Textbook

1- Smith W.F. (Ceviri: Erdogan M.), Miihendislik Alagimlarinin Yapi
ve Ozellikleri Cilt 1, Nobel Yayinlari, Ankara 2000.

2-Thelning K.E. (Ceviri: Tekin A.), Celik ve Is1l Islemi Bofors El
Kitabi, Flas Matbaacilik, Istanbul, 1987.

Supplementary Textbooks

3- Askeland D.R. (Ceviri: Erdogan M.), Malzeme Bilimi ve
Miihendislik Malzemeleri, Cilt 1, Nobel Yayinlari, 2. Baskidan Ceviri
/Ankara, 1999.

4- Callister D.C. (Ceviri Editorii: Genel K.), Malzeme Bilimi ve
Miihendisligi, Nobel Yayinlari, 8. Baskidan Ceviri, Ankara, 2013.

Credit

3

Prerequisites of the Course
( Attendance Requirements)

No prerequisites for this course. Attendance is compulsory.

Type of the Course

Compulsory

Instruction Language

Turkish

Course Objectives

The aim of this course is to understand in detail the relations between
heat treatment, structure and mechanical properties in metals and their
alloys

Course Learning Outcomes

Students participating in this course can control the microstructure and
mechanical properties of metals and their alloys by heat treatment.

Instruction Methods

Face to face, Laboratory practice

Weekly Schedule

First Week: Introduction to heat treatments, Allotropy of pure iron,
Fe-FesC phase diagram and three phase reactions, microstructures in
equilibrium conditions in Fe-FesC phase diagram

Second Week: Isothermal transformation (IT) and continuous cooling
transformation diagrams (CCT), Annealing and normalization heat
treatments, quenching and tempering heat treatments

Third Week: Transformation of austenite to perlite, bainite and
martensite and properties of these transformations.

Fourth Week: Classification of Fe-C alloys, plain C-steels, alloyed
steels, Classification of steels according to their place of use, AlSI and
DIN steel norm systems, Effects of alloying elements on steels,
Alloyed steels.

Fifth Week: Isothermal heat treatments of steels, Austempering and
Martempering, Cold deformation, Stress relieving and recrystallization
Sixth Week: Hardenability, Determination of hardenability by
Grossmann and Jominy methods, Heat treatment of cast irons, Surface
hardening heat treatments

Seventh Week: Midterm Exam Week

Eighth Week: Heat treatment of tool steels and stainless steels

Ninth Week: Precipitation Strengthening and Aging Heat Treatment
Tenth Week: Laboratory Practice - Introduction of heat treatment
laboratory, Full annealing and normalization heat treatment of steels
Eleventh Week: Laboratory Practice- Quenching and tempering heat
treatment of steels

Twelfth Week: Laboratory Practice - Jominy Hardenability test
Thirteenth Week: Laboratory Practice - Surface hardening by
carburizing

Fourteenth Week: Laboratory Practice - Aging heat treatment of Al
alloy




Teaching and Learning Methods

(These are examples. Please fill which activities you
use in the course)

Weekly theoretical course hours

Weekly tutorial hours

Reading Activities

Internet browsing, library work

Report preparing

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Numbers Total
Weighting
(%)

Midterm Exams 1 30
Assignment
Application 5 30
Projects
Practice
Quiz
Percent of In-term 60
Studies (%)
Percentage of Final 1 40
Exam to Total Score (%)




Activitly Total Number of | Duration o
Weeks (weekly Period
hour) Work
Load
Weekly 14 1 14
Theoretical
Course
Hours
Weekly 14 2 28
Tutorial Hours
Reading Tasks 14
Workload Studies 14
Material Design
and
Implementation
Report 2 2 4
Preparing
Preparing a
Presentation
Presentations
Midterm 5 1 5
Exam and
Preperatio
n for
Midterm
Exam
Final Exam and 5 1 5
Preperation
for Final Exam
Other (should
be
emphasized)
Total Workload 84
Total Workload 3,36
/25
Course Credit 3
(ECTS)
Program
No Outcomes 112131415
1 Sufficient knowledge in X
mathematics, science and
related engineering
N . disciplines; theoretical and
gzrt‘;'rzg:'gg dng\;(e)l Betw(e)erl Caligs Leaiing practical knowledge in these
gram Lutcomes areas, the ability to use in
complex engineering
problems
2 The ability to identify, X
formulate, and solve
complex engineering
problems; selecting and
applying appropriate
analysis and modeling
methods for this purpose.
3 The ability to design a X
complex system, process,
device or product under
realistic constraints and
conditions to meet specific
requirements; the ability to
apply modern design
methods for this purpose.
4 Ability to develop, select X
and use modern techniques
and tools necessary for




analysis and solution of
complex problems in
engineering applications;
ability to use information
technologies effectively.

Ability to design experiments,
conduct experiments, collect
data, analyze and interpret
results for examination of
engineering problems or
discipline-specific research
topics.

The ability to work
effectively in disciplinary
teams

The ability to work
effectively in interdisciplinary
teams

Effective communication
skills in Turkish oral and
written communication; at
least one foreign language
knowledge.

Ability to write effective
reports and understand
written reports, to prepare
design and production
reports, to make effective
presentations, to give clear
and understandable
instructions and to receive.

10

IAwareness of the need for
lifelong learning; access to
knowledge, ability to follow
developments in science and
technology, and constant self-
renewal.

11

Conformity to ethical
principles, professional and
ethical responsibility;
information on standards used
in engineering applications

12

Information on practices in
business, such as project
management, risk
management and change
management.

13

Entrepreneurship, awareness
about innovation; information
on sustainable development.

X

14

Information on the effects of
engineering applications on
health, environment and
safety in universal and
societal dimensions, and the
problems that are reflected in
the era of engineering.

15

Awareness of the legal
consequences of engineering

solutions.




The Course’s Lecturer(s) and Contact
Informations

P w D E

Prof. Dr. Ahmet GURAL, E-mail: agural@gazi.edu.tr
Prof. Dr. Biilent BOSTAN, E-mail: bostan@gazi.edu.tr
Dr. Melika OZER, E-mail: mcerah@gazi.edu.tr

Dr. Volkan KILICLI, E-mail: vkilicli@gazi.edu.tr
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