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(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

40

60

Dersin icerigi

(Course Description)

Miihendislik malzemelerin siniflandirmasi. Celik, dokme demir gesitleri ve kullanim yerleri.
Demir disi metaller ve kullanimi. Seramik, polimer ve Kompozit malzemelerin tiirleri,
Ozellikleri ve imalat yontemleri. Malzemelerde hasar. Tahribatsiz muayene yontemleri.
Miihendislik tasariminda malzeme se¢imi.

Classification of engineering materials. Types and use of steel and cast iron. Non-ferrous
metals and alloys and their use in engineering applications. Types, properties, principal uses
and manufacturing techniques of ceramics, polymers and composite materials. Failure of
materials. Non-destructive testing of materials. Materials selection in engineering design.

Dersin Amaci

(Course Objectives)

Malzemelerin fiziksel ve mekanik ozelliklerini,

Korozyon, yorulma, siiriinme ve plastik deformasyona dayali hasar tiirlerini,
Tahribatsiz muayene tekniklerinin prensiplerini anlamak ve bu teknikleri.
Celik ve dokme demir malzemeleri, tiplerini ve 6zelliklerini,

Demir dis1 metal ve alagimlar1 tiplerini ve dzelliklerini,

Polimer malzemelerin igyapisini, gesitlerini ve mekanik 6zelliklerini anlamak,
Seramik malzemelerin igyapisini, gesitlerini ve mekanik 6zellikler anlamak,

Ogrencilere asagidaki konular1 6gretmek,
. Karma malzemelerin igyapisini, gesitlerini ve mekanik 6zellikler anlamak,
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To teach the students;

The materials properties for materials selection tasks in engineering design,
The types of material failures, including fatigue, creep and plastic deformation
Non-destructive tests,

The types and the properties of steels and cast iron,

The types and the properties of non-ferrous metals and alloys,

The types and the properties of ceramics,

The types and the properties of polymers,

The types and the properties of composites,

Dersin Ogrenme
Ciktilan

u dersi basariyla tamamlayan 6grenciler asagidaki becerilere sahip olacaklardir;
Malzemelerin fiziksel ve mekanik 6zelliklerini tanimak,
Korozyon, yorulma, siiriinme ve plastik deformasyona dayali hasar tiirlerini anlamak,
Tahribatsiz muayene tekniklerinin prensiplerini anlamak ve bu teknikleri tanimak.
Ozel uygulamalar i¢in ¢elik ve dokme demir malzemeleri segebilmek,
Ozel uygulamalar i¢in demir dis1 metal ve alasimlari segebilmek,
Ozel uygulamalar igin Polimer malzemeleri secebilmek,
Ozel uygulamalar igin Seramik malzemeleri segebilmek, ,
Ozel uygulamalar icin Karma malzemeleri secebilmek, ,
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(Course Learning After completing this course the student will be able to:
Outcomes) 1. Understand the physical and mechanical properties of materials,

deformation,
Understand the principles of the non-destructive testing techniques,

Select appropriate polymers for specific engineering applications,
Select appropriate composites for specific engineering applications,

N AW

2. Recognize the types of material failures, including fatigue, creep and inelastic

Select appropriate steels and/or cast irons for specific engineering applications,
Select appropriate non-ferrous metals and alloys for specific engineering applications,
Select appropriate ceramic materials for specific engineering applications,

(COURSE CATALOGUE FORM)

DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Miihendislik malzemeler; Metal ve metal dis1 malzemeler,
2 Malzemelerde mekanik zorlama tiirleri; statik, dinamik ve darbe yiikleme, kirilma mekanigi,
siirlinme.
3 Kirilma ve hasar tiirleri; Siinek ve gevrek kirilma, yorulma kirig, siiriinme hasart.
4 Cevresel etkiler aldina hasar ve 6nleme metotlari; korozyon, gerilmeli korozyon, yorulmali
korozyon, aginma, erozyon.
5 Tahribatsiz muayene ¢esitleri ve uygulama teknikleri,
6 Fe-Fe3C faz diyagrami ve Fe-C alasimlari,
7 Celikler; alasim elementleri, ¢esitleri ve uygulama alanlari. Kodlart.
8 Dokme demirleri gesitleri ve uygulama alanlari. Kodlari.
9 Demir dis1 metal ve alagimlar. Aluminyum ve alagimlari.
10 Bakir, magnezyum, nikel, kobalt, berilyum, super alagimlar, titanium ve alagimlari.
11 Seramik malzemeler; geleneksel seramikler, camlar, ileri seramikler. Ozellikleri ve mekanigi.
12 Polimerler; ¢esitleri, 6zellikleri ve mekanigi.
13 Kompozit malzemeler; ¢esitleri, 6zellikleri ve mekanigi..
14 Ornek ¢alismalar;
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, engineering materials; metals and alloys, non-metallic materials.
5 Types of mechanical loading in materials; static, dynamic and impact loading, fracture
toughness, creep.
3 Types of fracture and failure in materials; ductile, brittle and fatigue fractures and creep
failure.
4 Failures under environmental effects and their prevention; corrosion, stress corrosion,
corrosion fatigue, wear, pitting/fretting, erosion.
5 Types and typical application of non-destructive testing,
6 Fe-C alloys based on Fe-Fe3C phase diagrams.
7 Steels; alloying elements, types and their application. Their designations.
8 Types and application of cast irons. Their designations.
9 Non-ferrous metals and alloys. Aluminum and its alloys
10 Copper, magnesium, nickel, cobalt, beryllium, super alloys and titanium and its alloys.
1 Ceramic materials; traditional ceramics, glasses, advanced ceramics. Their properties and
mechanics.
12 Polymers; types, properties and mechanics.
13 Composite materials; types, properties and mechanics.

Case studies in materials selection




Ders kaynaklari ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi "Introduction to Materials Science for Engineers"”, James F. Shackelford, McMillan
(Textbook) Pub. Co. 1992
Diger Kaynaklar 1. “The Science and Engineering of Materials”, D.R. Askeland, PWS Pub. Co., 1994

(Other References)

2. “Materials Science and Engineering-An Introduction”, W. D. Callister Jr., John
Wiley & Sons, 2000

Odevler ve Projeler

(Homework & Projects

Ogrencilere 6devler ninova sayfasinda ¢ézmeleri igin problemler verilecektir. Ogrenci

isterse, bu problemlerin tiimiinii degerlendirilmek iizere verebilecektir.

Problems will be given to students on a weekly basis on Ninova system. Students may
ask for assessment of all of her/his solved problems.

Laboratuar Uygulamalar

(Laboratory Work)

6 Farkli deney yapilacaktir, deney gruplari ders baglamasindan en geg 2 hafta iginde
agiklanacaktir.

There will be 6 different lab sessions and the groups of lab session will be announced
within a first two weeks of lecture.

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Finale girebilmek i¢in derslerin en az %70 devam etmek, En az 5 Laboratuvara devam
edilmeli ve raporlari verilmeli ve vize notu en az 100 iizerinden 35 olmalidir.

To be able to take final exam one should attend at least 70% of lectures, 5 of 6 labs with
given reports and midterm grade should be highert than 35 out of 100.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlar 0
(Midterm Exams) 1 /645

Kisa Simavlar
(Quizzes)

Odevler

0,
(Homework) 2 /05

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

0
(Final Exam) . %50




