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Dersin Ad1

Course Name

MALZEME KARAKTERIZASYON METOTLARI

MATERIALS CHARACTERIZATION METHODS

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)
MET337
MET337E > 25 4 2 ! '
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii ZORUNLU Dersin Dili Tiirkce/Ingilizce
(Course Type) (COMPULSORY) (Course Language) | (Turkish/English)
Dersin Onkosullar MET 213E MIN DD veya MET 213 MIN DD
(Course Prerequisites)
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)
- 100 - -

Dersin Icerigi

(Course Description)

X-1sinlarinin elde edilmesi ve 6zellikleri. X-iginlarinin kristallerden difraksiyonu, difrakte olmusg
demetlerin dogrultu ve siddetleri. Difraksiyon teknikleri. X-isinlarn ile faz ve kimyasal analiz.
Optik mikroskop igin numune hazirlama ve inceleme teknikleri. Demir ve demir digi alagimlarin
yapl analizi. Termal analiz, diferansiyel termal analiz, diferansiyel taramali kalorimetre ve
termogravimetrik analizin temel prensipleri

Production and properties of x-rays. X-ray diffraction from crystals, direction and intensities of
diffracted beams. Diffraction techniques. Phase and chemical analysis by x-rays. Specimen
preparation and examination methods for optical microscopy. Structure analysis for ferrous and
non-ferrous alloys. Principles of thermal analysis, differential thermal analysis, differential
scanning calorimetry, thermogravimetric analysis

Dersin Amaci

(Course Objectives)

1. X- 1ginlari difraksiyonun temel ilkelerini agiklamak

2. X-1ginlari ile faz ve kristal yapi analizlerinin temel ilkelerini agiklamak

3. Optik mikroskop incelemesi igin numune hazirlama teknikleri hakkinda bilgi vermek
4. Demir ve demir disi alagimlarin mikro yapi 6zelliklerini 6gretmek

5. Termal analiz tekniklerinin temellerini ve kullanimini agiklamak

1.To explain the principles of x-ray diffraction

2.To explain fundamentals of phase and crystal structure analyses by x-rays

3.To introduce specimen preparation techniques for optical microscopy

4.To explain the principles of microstructure analysis for ferro- and non-ferrous alloys
5. To explain the principles and use of thermal analysis techniques

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi alan 6grenci;
1. Optik mikroskop incelemesi igin numune hazirlanmasini,
2. Demir ve demir digi alagimlarin kalitatif mikro yapi analizlerini,
3. X-isinlan difraksiyon yontemlerini,
4. X-isinlan ile faz ve kimyasal analizi,
5

Malzeme karakterizasyonu icin termal analiz ydontemlerini 6grenecektir.

Students who pass the course will be able to;

1.Do preparation specimen for optical microscopy

2.Do qualitative microstructure analysis for ferrous and non-ferrous alloys
3.Use x-ray diffraction methods

4. Do phase and chemical analysis by x-rays

5.Do thermal analysis for materials charecterization




Ders Kitab

-1. B.D.Cullity, Elements of X-Ray Diffraction, Addison-Wesley Publishing Inc, 1978

(Textbook) 2. G.F. Van Der Voort, Metallography, Mcgraw-Hill, 1984
3. Robert F. Speyer, Thermal Analysis of Materials, Marcel Dekker Inc. 1994
Diger Kaynaklar 1. C.Suryanarayana, M.G. Norton, X-ray diffraction a practical approach, Plenum

(Other References)

Press, 1998.

2. A.E. Gegkinli, Metalografi, 1.kisim, iTU yayini, 1989.

3. Metals Handbook vol. 7-8, ASM.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi,
%
(Effects on Grading, %)

Y1l i¢i Siavlan
(Midterm Exams)

2X20=40

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

60

DERS PLANI




Dersin

Hafta Konular Ciktilan
1 Elektromanyetik radyasyon, sirekli ve karakteristik spektrum 3-4
2 X-1gInlarinin absorpsiyonu 3-4
3 Difraksion, difraksiyona ugramis iginlarin yonleri 3-4
4 Difraksion, difraksiyona ugramis iginlarin siddeti 3-4
5 Difraksiyon yontemleri; Laue kamera, Debye-Scherrer kamera, difraktometre 3-4
6 X-1sinlar difraksiyonu ile faz ve kimyasal yapi analizi 3-4
7 Optik mikroskop incelemesi icin numune hazirlama, parlatma ve daglama yontemleri 1-2
8 Yapi analizi ilkeleri 1-2
9 Demir disi alasimlarin yapi analizleri 1-2
10 Demir ve dékme demir yapi analizi 1-2
11 Termal analiz prensipleri 5
12 Diferansiyel termal analiz, termogravimetrik analiz 5
13 Diferansiyel taramali kalorimetre 5
14 Dilatometre 5

COURSE PLAN
Course
Weeks Topics Outcomes
1 Electromagnetic radiation, continuous and characteristic spectrum 3-4
2 Absorption of x-rays 3-4
3 Diffraction; the directions of diffracted beams 3-4
4 Diffraction; the intensities of diffracted beams 3-4
5 Diffraction techniques; Laue cameras, Debye-Scherrer camera, diffractometer 3-4
6 Phase and crystal structure analyses by x-ray diffraction 3-4
7 Specimen preparation, polishing and etching techniques for optical microscopy MIDTERM 1-2
EXAM
8 Principles of structure analysis 1-2
9 Structure analysis for non-ferrous alloys 1-2
10 Structure analysis for steel and cast iron 1-2
11 Principles of thermal analysis 5
12 Differential thermal analysis, thermogravimetric analysis 5
13 Differential scanning calorimetry MIDTERM EXAM 5
14 Dilatometry 5
Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi




w

Metalurji ve Malzeme miuihendisliginde ¢ikan problemleri ¢ozebilmek igin matematik, fen ve
muhendislik bilgilerini uygulama becerisi (ABET: a)

istenen spesifikasyonlari, kalite, etik ve cevre kavramlarini dikkate alarak proses veya sistem
tasarlama becerisi (ABET:b)

Bir sistemi, urGn bilesenini ve prosesi istenilen gereksinimleri karsilayacak sekilde tasarlama
becerisi (ABET:c)

So6zli ve yazili olarak iletisim becerisi ve muhendislik problemlerini ¢ozmekte takimda lider
olabilme becerisi (ABET:d, g)

Gelistirme, Uretim, isleme ve korumaya yonelik mithendislik problemlerini tanimlama, formile etme
ve ¢cdzme ve malzeme kullanma becerisi (ABET:e)

Mesleki ve etik sorumluluklari kavramis olmasi (ABET:f)

Glincel kuresel ve toplamsal sorunlari kavramis olmak mihendislik ¢bzimlerinin kdltirel, ulusal ve
kiresel boyutlarda etkisini kavranmasi (ABET:h, j)

Muihendislikteki ilerlemelerin yeni malzemelerin ve proseslerin gelistirimesi ile cok yakindan ilgili
oldugunun kavranmasi. Yasam boyu 6grenme geregini algilamig ve bu yetenedi kazanmis
olmalari. (ABET:i)

Modern mihendisligin temel arag ve tekniklerini yeni ve varolan malzemelerin gelistirilmesi, Gretimi,
prosesi ve korunmasinda kullanma becerisi (ABET:k)

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Metallurgical And Materials Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Ability to apply the knowledge of mathematics, science and engineering principles to solve
problems in metallurgical and materials engineering (ABET:a)

X

Ability to characterize materials using standard and/or self designed experimental methods and
to evaluate the results (ABET:b)

X

Ability to design a system or a process, taking into consideration of the desired specifications,
quality, ethics and environment. (ABET:c)

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, g)

Ability to define, formulate and solve engineering problems in the development, production,
processing, protection and usage of engineering materials. (ABET:e)

An understanding of professional and ethical responsibilities(ABET:f)

An understanding of current/contemporary issues and impact of engineering solutions in broad
cultural, national and global levels;. (ABET:h, j)

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
recognition of its necessity (ABET:i)

Ability to use essential tools and techniques of modern engineering in the development,
production, processing, protecting of the existing and new engineering materials. (ABET:k)

1: Little, 2. Partial, 3. Full

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




