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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

MALZEME BILIMININ TEMELLERI

FUNDAMENTALS OF MATERIALS SCIENCE

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 213
MET 213E 3 25 3 2 1
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge/Ingilizce
(Course Type) Compulsory (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)
- 80 20 -

Dersin Icerigi

(Course Description)

Malzeme bilimine genel giris ve malzeme muihendisliginde malzeme biliminin yeri.

Malzemelerin siniflandiriimasi. Malzemelerin i¢ yapisi: atomik yapi, Kristal ve amorf yapi, miller
indisler, kristal yapida dogrultular ve diizlemler, hatalar ve kusurlar, Saf metal, alasim, kati
eriyik, difizyon kavramlari. Malzemelerin mekanik davranisi, mikroyapinin kontrol, faz
diyagramlari ve déniistimlerinin, dtektik alagimlar, isil islem, temperleme kavramlari

Glnumiz muhendislik malzemelerine (demir-gelik alagimlari, demir digi alagimlar, seramik,
polimer ve kompozit) genel bakis.

A general introduction to materials science an emphasizing the importance of materials science
for materials engineering, basic classification of material, atomic structure and bonding, bond
types, crystal and amorphous structures, miller indices, directions and planes in crystalline
structures, imperfections and defects, pure metal, alloy, solid solution concepts, diffusion,
mechanical properties of materials and control of microstructure and related engineering
standards, introduction to phase diagrams and eutectic alloys, enhancing physical properties by
various methods and heat treatments, materials production methods and nowadays engineering
materials, engineering materials in the perspective of ferrous alloys, non-ferrous alloys, ceramic,
polymer and composites and emphasizing important materials, research topics for future
materials.

Dersin Amaci

(Course Objectives)

1. Ogrencilerin analitik diigiince yeteneklerini gelistirmek

2. Temel malzeme bilimi bilgilerinin 6grenci tarafindan kavranmasi giunimiz muhendislik
malzemelerinin taninmasi, temel Gretim yontemlerinin , mikroyapi ve performans iligkisinin
ve malzeme sec¢imi ve tasarimi kriterlerinin 6grenilmesi

3. Ogrencileri problem ¢cézmede mithendislik bilgilerini kullanmaya tesvik etmek

1.To improve students analytical thinking by focusing structure-property- process relations.
2.Learning basic materials science knowledge and based on this infrastructure recognizing the
nowadays engineering materials and their basic production routes, understanding their
microstructure and performance relations, selection and safety criteria and related engineering
standards.

3.To encourage students to understand and experience disciplinary engineering in problem
solving.

Dersin Ogrenme
Ciktilan

Bu dersi basariyla tamamlayan 6grenciler,

yapi-Ozellik-proses iligkilerini anlamig

muhendislik malzemelerini siniflandirabilir

atomik baglari, kristalografi ve baglarin etkisini tanimlayabilir

temel malzeme 6zelliklerini ve bu 6zelliklerin etkilerini anlatabilir

elasik ve plastik deformasyon mekanizmalarini ve sertlesmeyi anlatabilir
malzemelerin mekanik ézelliklerini dlgmek icin test yontemlerini belirleyip secebilir
. deformasyonun malzemelerin mikro yapisina etkisini anlamis

malzeme ve proses secimi yapabilir

Nogo,krwbdpE




(Course Learning

The Student will

1.Understand structure-property-process relations in materials.
2.Classify engineering materials

Outcomes) 3.Describe atomic bonds, orders, crystallography and the effects of bonding in materials
4.Describe basic materials properties and the effect of properties on materials
5.Explain elastic and plastic deformation mechanism and strengthening mechanisms.
6.Explain and select test methods to understand the mechanical properties of materials
7.Understand the effect of deformation on the micro structural features of materials
8.Select materials and processes
Ders Kitabi e Askeland, D.R., “The Science and Engineering of Materials”, Chapman &
(Textbook) Hall, 1993
Diger Kaynaklar ¢ -Shackleford, J.F., “Introduction to Materials Science for Engineers”, Prentice-Hill
(Other References) e Callister, W.D., “Fundamentals of Materials Science and Engineering: An Integrated
Approach”, 2" Edition, Wiley Pub.
Ashby, M., Shercliff, H., Cebon, D., “Materials: Engineering, Science, Processing and
Design
Odevler ve Projeler -
(Homework & Projects -
Laboratuar Uygulamalan -
(Laboratory Work) -
Bilgisayar Kullanim -
(Computer Use) -
Diger Uygulamalar -
(Other Activities) -
Basar:1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %
(Effects on Grading, %0)
(Assessment Criteria) Y1l ici Smavlar 1 35
(Midterm Exams)
Kisa Smavlar -
(Quizzes)
Odevler 3 15
(Homework)
Projeler -
(Projects)
Dénem Odevi/Projesi -
(Term Paper/Project)
Laboratuar Uygulamasi -
(Laboratory Work)
Diger Uygulamalar -
(Other Activities)
Final Sinav1 1 50
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Malzeme Bilimi ve Mihendisligine Girig 1,2
2 PtomikYapi 1,2
3 [atomik ve Iyonik Dizilmeler 2,3
4  JAtomik dizilme hatalari 3
5 Malzemelerde Atom ve lyon Hareketleri 2,3
6 [Mekanik Ozellikler ve Davranislar, Ara sinav 4,5,6
7 PDeformasyon Sertlesmesi ve Tavlama 56
8 Katilasmanin Prensipleri 56
9 Kati eriyik sertlesmesi ve faz dengeleri 56
10 Katilagsma ile dispresiyon sertlesmesi 56
11 Faz Déniisiimii ile Dispersiyon Sertlestirmesi ve Isil islem 56
12 Pemir Alagimlari 7
13 Pemir DiglAlagimlar 7
14
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Materials Science and Engineering 1,2
2 Atomic Structure 1,2
3 Atomic and lonic Layouts 2,3
4 Imperfections In The Atomic Arrangement 3
5 Atom Movements In Materials 2,3
6 Mechanical Properties, Fracture Mechanisms, MIDTERM 4,5,6
7 Strain Hardening and Annealing 5,6
8 Principles of Solidification Strengtening and Processing 56
9 Solid Solution Strengthening and Phase Equilibrium 56
10 Dispersion Strengthening by Solidification 5,6
11 Dispersion Strengthening by Phase Transformation and Heat Treatment 5,6
12 Ferrous Alloys 7
13 NonFerrous Alloys 7
14




Dersin Metalurji ve Malzeme Miihendisligi Programuyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1] 2
a Metalurji ve Malzeme mihendisliginde ¢ikan problemleri ¢bzebilmek igin matematik, fen ve X
muhendislik bilgilerini uygulama becerisi (ABET: a)
b Istenen spesifikasyonlari, kalite, etik ve cevre kavramlarini dikkate alarak proses veya sistem
tasarlama becerisi (ABET:b)
c Bir sistemi, UrGn bilegsenini ve prosesi istenilen gereksinimleri kargilayacak sekilde tasarlama X
becerisi (ABET:c)
d So6zli ve yazili olarak iletisim becerisi ve muhendislik problemlerini ¢ozmekte takimda lider
olabilme becerisi (ABET:d, g)
e Gelistirme, uretim, isleme ve korumaya yonelik mihendislik problemlerini tanimlama, formile etme X
ve ¢cdzme ve malzeme kullanma becerisi (ABET:e)
f Mesleki ve etik sorumluluklari kavramis olmasi (ABET:f)
g Gilncel kuresel ve toplamsal sorunlari kavramis olmak muihendislik ¢ézimlerinin kiltirel, ulusal ve X
kiresel boyutlarda etkisini kavranmasi (ABET:h, j)
h Muhendislikteki ilerlemelerin yeni malzemelerin ve proseslerin gelistiriimesi ile cok yakindan ilgili
oldugunun kavranmasi. Yagsam boyu &6grenme geregini algilamig ve bu yetenedi kazanmis X
olmalari. (ABET:i)
i Modern mihendisligin temel arag ve tekniklerini yeni ve varolan malzemelerin gelistiriimesi, tretimi, X
prosesi ve korunmasinda kullanma becerisi (ABET:K)
J
k
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Metallurgical And Materials Engineering Curriculum
Level of
Program Outcomes Contribution
1 12| 3
a Ability to apply the knowledge of mathematics, science and engineering principles to solve X
problems in metallurgical and materials engineering (ABET:a)
b Ability to characterize materials using standard and/or self designed experimental methods and
to evaluate the results (ABET:b)
c Ability to design a system or a process, taking into consideration of the desired specifications, X
quality, ethics and environment. (ABET:c)
d Ability to communicate both orally and in the written form and to take part in, and provide
leadership of the teams in the elucidation of engineering problems; (ABET:d, @)
e Ability to define, formulate and solve engineering problems in the development, production, X
processing, protection and usage of engineering materials. (ABET:e)
f An understanding of professional and ethical responsibilities(ABET:f)
g An understanding of current/contemporary issues and impact of engineering solutions in broad X
cultural, national and global levels;. (ABET:h, j)
h A comprehension of the nature of engineering progress closely linked with the development of
new materials and production processes. An ability to engage in life-long learning and a X
recognition of its necessity (ABET:i)
i Ability to use essential tools and techniques of modern engineering in the development, X
production, processing, protecting of the existing and new engineering materials. (ABET:K)
J
k

1: Little, 2. Partial, 3. Full

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




