ISTANBUL GELISIM UNIVERSITY

COURSE CATALOGUE
Course Name Materials Science
Local ECTS Course Implementation, Hours/Week
Code Semester Credits Credits Theoretical Tutorial Laboratory

MEK203 3 3 5 3 0 0
Department/Program | Mechatronics Engineering / Industrial Engineering
Course Type Compulsory | Course Language | Turkish
Course Prerequisites | None
Course Category by S cli?aisclgs Engé?:ﬁ (;lang Enggse;(;rr:ng General Education
Content, % 30% 55% 0% 15%

Introduction of engineering materials; to introduce atomic structure, atomic bonds and
crystal lattice structures; to introduce crystal defects and hence mechanical properties
of the material; phase diagrams and heat treatments; metal materials and their
application areas; ceramic materials and their application areas; polymer materials and
their application areas; composite materials and their application areas; nano materials
and application area

Course Description

I.  Tointroduce the materials used in engineering applications
Il.  Togive an overview of the structures of atomic bonds and atomic structures,
to introduce crystal structures closely
o 1. Tointroduce the properties of materials
Course Objectives IV.  Tounderstand and examine the alloys in detail
V.  Toexamine phase transformations and introduce phase diagrams
VI.  Togive information about heat treatment
VII.  Develop an approach to material selection in different application areas

The students who take the course will be able to
I.  Students generally define the mechanisms that change and control the
properties of materials and explain the basic principles of materials science.
Il.  Students can report appropriate results to problems related to basic

Course Learning mechanical properties.

Outcomes 1. Students can define phase diagrams.
IV.  Students can explain heat treatment in general terms.
V. Students can explain the determination of the reasons and parameters of
different material types on the basis of application.
Textbook -

Other References Callister, W. D., “Materials Science and Engineering”, 8th Edn. Wiley, 1985.

Homework & Students prepare and do presentation on a topic of their choice.

Projects

Laboratory Work -

Computer Use -

Other Activities -
Activities Quantity Effects on Grading, %
Midterm Exam 1 35%
Quizzes 1 5%
Homework 1 10%

Assessment Criteria | Projects

Term Paper/Project

Laboratory Work

Other Activities

Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Introduction to engineering materials I
2 Atomic structure, atomic bonds I
3 Crystal structure I
4 Mechanic properties of metallic materials I
5 Mechanic properties of metallic materials I
6 Phase diagrams "ni-1v
7 Fe-C diagram "ni-1v
8 Midterm Exam
9 Heat treatments "ni-1v
10 Heat treatments n-1v-v
11 Metallic materials and their application areas n-v
12 Ceramic materials and their application areas H-11-V
13 Polymer materials and their application areas V-V
14 Composite materials and their application areas vV-v
15 Composite materials and their application areas vV-v
16 Final Exam
17 Final Exam

Relationship between the Course and Program

Program Outcomes

Level of Contribution

an ability to identify, formulate, and solve complex engineering problems X
1 by applying principles of engineering, science, and mathematics

an ability to apply engineering design to produce solutions that meet specified
2 | needs with consideration of public health, safety, and welfare, as well as

global, cultural, social, environmental, and economic factors
3 | anability to communicate effectively with a range of audiences

an ability to recognize ethical and professional responsibilities in engineering

situations and make informed judgments, which must consider the impact of
4 | engineering solutions in global, economic, environmental, and societal

contexts

an ability to function effectively on a team whose members together provide
5 | leadership, create a collaborative and inclusive environment, establish goals,

plan tasks, and meet objectives

an ability to develop and conduct appropriate experimentation, analyze, and
6 interpret data, and use engineering judgment to draw conclusions

an ability to acquire and apply new knowledge as needed, using appropriate
7 learning strategies

Lecturer Asst. Prof. Cansu NOBER]

Date

18.10.2024




ISTANBUL GELISIM UNIVERSITESI

DERS KATALOGU
Dersin Adi Malzeme Bilimi
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yariyih Kredisi Kredisi Teorik Uygulama Laboratuvar

MEK203 3 3 5 3 0 0
Boliim/Program Mekatronik Miihendisligi / Endiistri Miihendisligi
Dersin Tiirii Zorunlu | Dersin Dili | Tiirkce
Dersin Onkosullar1 | Yok

. . Temel Miihendislik Insan ve Toplum

Dersin lgerige Gore | Temel Bilim Miihendislik Tasarm Bilim
Kategorisi % 30% 55% 0% 5%

Dersin icerigi

Miihendislik malzemelerinin tanitimi; atomik yapi, atomsal arasi baglar ve kristal kafes
yapilarini tanitmak; malzemenin kristal hatalar1 ve dolayisiyla da mekanik 6zelliklerini
tanitmak; faz diyagramlar1 ve 1s1l islemler; metalsel malzemeler ve uygulama alanlari;
seramik malzemeler ve uygulama alanlari; polimer malzemeler ve uygulama alanlari;
kompozit malzemeler ve uygulama alanlar1; nano malzemeler ve uygulama alanlar

Dersin Amaci

I.  Mihendislik uygulamalarinda kullanilan malzemeyi tanitmak
Il.  Atomik yapilarin ve atomsal baglarin yapilarinin anlasilmasina yonelik genel
bir bakis agis1 kazandirmak, kristal yapilar1 yakindan tanitmak
I1l.  Malzemelerin 6zelliklerini tanitmak
IV.  Alasimlarin anlagilip, detayli bir sekilde incelenmesi
V. Faz dontimiistimlerini irdelemek ve faz diyagramlarini tanitmak
VI.  Isilislemler konusunda bilgi vermek
VII.  Farkli uygulama alanlarinda malzeme secimine yonelik bir yaklagim
gelistirmek

Dersin Ogrenme
Ciktilart

Bu dersi alan 6grenciler;

I.  Ogrenciler, malzemelerin dzelliklerini degistiren ve kontrol eden
mekanizmalar1 genel olarak tanimlar ve malzeme biliminin temel prensiplerini
aciklar.

II.  Ogrenciler temel mekanik 6zelliklerle ilgili problemlere uygun sonuglar rapor
edebilir.
I1l.  Ogrenciler faz diyagramlarini tanimlayabilir.
IV.  Ogrenciler 1s1l islemi genel hatlariyla agiklarlar.
V.  Ogrenciler farkli malzeme tiirlerinin uygulama bazinda tercih sebeplerinin ve
parametrelerinin belirlenmesini agiklar.

Ders Kitab1 -

Diger Kaynaklar Callister, W. D., “Materials Science and Engineering”, 8th Edn. Wiley, 1985.
Odevler ve Projeler | Ogrenciler kendi sectikleri bir konu iizerinde sunum hazirlayip sunarlar
Laboratuvar i

Uygulamalari

Bilgisayar Kullanimi

Diger Uygulamalar

Faaliyetler Sayi1si Degerlendirmedeki Katkisi, %
Y1l Ici Smavlari 1 35%
Bagari Kisa Sinavlar 1 5%
Degerlendirme Odevler 1 10%
Sistemi Projeler
Doénem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Sinavi 1 50%




Ders Plam1

Hafta Konular Dersin Ciktilar:
1 Miihendislik Malzemelerinin Tanitimi I
2 Atomik Yapilar ve Atomlar Arasi Baglar I
3 Kristal Yapilar/Kristal Hatalar I
4 Malzemelerin Mekanik Ozellikleri I
5 Malzemelerin Mekanik Ozellikleri Il
6 Faz Diyagramlari "ni-1v
7 Fe-C Diyagramlari "ni-1v
8 Ara Sinav
9 Isil Islemler Hi-1v
10 Is1l Islemler Hi-1v-v
11 Metalsel Malzemeler ve Uygulama Alanlart n-v
12 Seramik Malzemeler ve Uygulama Alanlart H-11-V
13 Polimer Malzemeler ve Uygulama Alanlari V-V
14 Kompozit Malzemeler ve Uygulama Alanlari V-V
15 Kompozit Malzemeler ve Uygulama Alanlari V-V
16 Final Sinavi
17 Final Smavi

Dersin Programla fliskisi
Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar) Katki Seviyesi
1 Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik X

mithendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Halk sagligi, gilivenligi ve refahinin yami sira kiiresel, kiiltiirel, sosyal,
2 | ¢evresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaclar1 karsilayan
cozlimler liretmek i¢in mithendislik tasarimini uygulama becerisi

3 | Cesitli izleyicilerle etkili iletisim kurma becerisi

Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢o6ziimlerinin kiiresel, ekonomik, c¢evresel ve toplumsal
4 baglamlardaki etkisini dikkate almas1 gereken bilgiye dayali kararlar verme
becerisi

Uyelerinin birlikte liderlik sagladigi, isbirlik¢i ve kapsayici bir ortam
5 | yarattigi, hedefler belirledigi, gérevleri planladigi ve hedefleri karsiladig: bir
ekipte etkin bir sekilde ¢alisabilme becerisi

Uygun deneyler gelistirme ve yliriitme, verileri analiz etme ve yorumlama
ve sonuglara varmak i¢in mithendislik yargisin1 kullanma becerisi

Uygun 6grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve
7 uygulama becerisi

Dersi Veren Ogretim Uyesi Dr. Ogr. Uyesi Cansu NOBERI

Tarih 18.10.2024




