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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Malzeme Karakterizasyon Laboratuvari

Materials Characterization Laboratories

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 339 5 1 3 0 0 2
MET 339E
Boliim / 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
(Course Prerequisites)

MET 213 MIN DD veya (or) MET 213E MIN DD

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)
- 20 80 -
Metalografik numune hazirlama 1-2, demir digt metaller ve islenmis malzemelerin

Dersin I¢erigi

(Course Description)

metalografisi, demir bazli malzemelerin metalografisi, kantitatif metalurji, x-1gmnlari
difraksiyon paternini etkileyen faktorlerin analizi, x 1sinlari ile kalitatif faz analizi, hasarsiz
malzeme muayenesi testleri, sivi penetran, ultrasonik muayene, manyetik toz, radyografik test,
seramik hammadde hazirlanmasi, graniilasyon, plastisite belirlenmesi, yari-islak sekil verme,
sinterleme, seramiklerin karakterizasyonu, elektron mikroskobu ile 6rnek inceleme

Metallographic sample preparation 1-2, Metallography of non-ferrous metals and worked
materials, Metallography of iron based materials, and quantitative metallurgy, Analysis of
factors that affect the X-ray diffraction pattern, Qualitative phase analysis with X-ray
diffraction, NDT tests as liquid penetration, magnetic powder, ultrasonic and radiographic
methods, Ceramic raw material preparation, Granulation, Plasticity determination, Semi-wet
shaping, Sintering, Characterization of ceramics, Sample analysis with electron microscope.

Dersin Amaci

(Course Objectives)

Ogrencilere teorik malzeme bilimi, metalografi, x-1s1nlar1 analizi, seramik bilimi gibi derslerde
teorik olarak ogretilen derslerin pratik uygulamasmin yaptirilmasi. Ogrencilerin bilgilerini
tasarim ve uygulamalar yoniinde kullanmalarini saglamak bu dersin amaglarindan birisidir.
Ogrenciler iiretim yontemleri ile iiretim parametreleri, yapi, 6zellik ve performansi birbirleriyle
iliskilendirmeyi 6greneceklerdir. Ek olarak yazili ve sozlii iletisim becerileri deneylerden 6nce,
sonra ve deney sirasinda yapilan konusmalar ve deney sonuglarinin yazili bir rapor olarak
hazirlanmasi ile gelistirilecektir .

It is primarily aimed in this course to show experimentally to the students the subject material
they learned theoretically in courses such as materials science, metallography, analysis of
factors that affect the X-ray diffraction pattern, powder materials, ceramics, etc. It is also the
purpose of this course to direct the students’ knowledge to be exploited in the design and
applications. Students will gain an understanding about the basic concepts of production
processes and the relationships between the parameters and processes, and the correlation
between structure, property, and performance of a given material, and ability to analyze the
results. Moreover, oral and written communication skills of the students are intended to be
improved by the conversations held before, during, and after the experiments for discussing the
preparation of experiments and their results, and by preparing a formal written report.

Dersin Ogrenme
Ciktilarn

(Course Learning
Outcomes)

Bu dersi bagart ile tamamlayan 6grenciler

1. metalografi, X-1inlar analizi, seramik bilimi gibi derslerde teorik olarak 6gretilen
derslerin pratik uygulamasini yapabilirler

2. malzeme tasarimi ve kullanimi konusunda 6grencilerin bilgi sahibi olmalari

3. eski teknikleri yeni metodlar ile karsilastirabilmek i¢in malzeme karakterizasyon
yontemlerinin 6grenilmesi

4. malzeme se¢imi ve tasarimi hakkinda {iretim yontemleri ve kullanim amaglarina dayanarak
bilgi sahibi olmalar1




Ek olarak yazili ve sozlil iletisim becerileri deneylerden dnce, sonra ve deney sirasinda
yapilan konugmalar ve deney sonuglarinin yazili bir rapor olarak hazirlanmasi ile
gelistirilecektir.

It is the aim of this course to show experimentally to the students the subject material they
learned theoretically in courses such as materials science, metallography, factors effects
the X-ray diffraction pattern, powder materials, ceramics, etc.

It is also the purpose of this course to guide the students’ knowledge to be used in the
design and applications of materials.

. Learning of the material characterization methods by comparing the well known methods

with newly developed techniques.

. Getting information about materials selection and design according to their manufacturing

techniques and applications areas.

. Moreover, oral and written communication skills of the students are intended to be

improved by holding conversations before, during, and after the experiments to discuss the
setting up the experiments and their results, and by preparing a formal written report.

Ders Kitabi Metalurji laboratuvar kitapgigi
(Textbook) Metallurgy Laboratory Pamphlet and other resources defined for each experiment
Diger Kaynaklar -

(Other References)

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalar

(Laboratory Work)

9 deney

9 Experiments

Bilgisayar Kullanim

(Computer Use)

World, excel ve data degerlendirme programlari

Use Of Word And Excel, Data Evaluation Programms

Diger Uygulamalar

(Other Activities)

Laboratuvar giivenligi oryantasyonu

Laborotory Orientation (Lab Security)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

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

Y1l i¢i Smavlan
(Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 9 20
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar 9 60
(Other Activities)

Final Sinavi 20

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:

1 kayit 1

2 Metalurji laboratuvarlarina girig ve giivenlik 1

3 Metalografik numune hazirlama 1-2 1-5
4 demir dis1t metaller ve islenmis malzemelerin metalografisi, demir bazli malzemelerin 1-5

metalografisi, kantitatif metalurji

5 X-1s1nlar1 difraksiyon paternini etkileyen faktorlerin analizi 1-5
6 x 1ginlari ile kalitatif faz analizi 1-5
7 s1v1 penetran, ultrasonik muayene, manyetik toz, radyografik test 1-5
8 Seramik toz malzemeler ile deneyler 1 / toz karigimlarinin hazirlanmasi 1-5
9 Seramik toz malzemeler ile deneyler 2 / seramik malzemeyi olusturmadan onceki islemler, 1-5

sinterleme
10 Seramik toz malzemeler ile deneyler 3 / karakterizasyon 1-5
11 Elektron mikroskobu ile numune inceleme 1-5
12 Telafi deneyleri
13 Telafi deneyleri
14 Telafi deneyleri
COURSE PLAN
Course
Weeks Topics Outcomes

1 Registration 1

2 Introduction to metallurgical laboratories and labratory security. 1

3 Metallographic sample preparation - 1&2 1-5

4 Metallography of non-ferrous metals and worked materials, Metallography of iron based 1-5

materials, and quantitative metallurgy

5 Analysis of factors that affect the X-ray diffraction pattern 1-5

6 Qualitative phase analysis with X-ray diffraction 1-5

7 Liquid penetration, magnetic powder, ultrasonic and radiographic methods 1-5

8 Experiments of ceramic and powder materials | / Preparation of powder blends and mixtures 1-5

9 Experiments of ceramic and powder materials Il / Treatments before forming the ceramic 1-5

materials, sintering

10 Experiments of ceramic and powder materials 11l / Characterization 1-5
11 Sample analysis with electron microscope 1-5
12 Make-up experiments

13 Make-up experiments

'—\
o

Make-up experiments




Dersin Metalurji ve Malzeme Miihendisligi Programuyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1123

Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi

X

T |

Deney tasarlayip yliriitebilme ve sonuglar analiz edip yorumlama becerisi

X

o

Bir sistemi, iirlin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde
tasarlama becerisi

Cok disiplinli takim ¢aligmasi yliriitebilme becerisi

Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluklart kavrama

Cok etkin s6zlii ve yazili iletisim kurabilme becerisi

T = | |

Miihendislik ¢éztimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in
gereken genis kapsamli bir egitim

Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmig olmalar

Glincel/cagdas konulara iligkin bilgi sahibi olmalar

xi—-

Miihendislik uygulamalari igin gerekli olan teknikleri, becerileri ve modern miithendislik

donanimlarini kullanabilme becerisi

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Metallurgical And Materials Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2| 3

An ability to apply knowledge of mathematics, science, and engineering

X

An ability to design and conduct experiments, as well as to analyze and interpret data

X

An ability to design a system, component or process to meet desired needs

Ability to function on multi-disciplinary teams

An ability to identify, formulate, and solve engineering problems

An understanding of professional and ethical responsibility

An ability to communicate effectively

S |=-h|m|(Qlo |T|o

The broad education necessary to understand the impact of engineering solutions in a
global and societal context

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues

Xﬂ—-

An ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice

1: Little, 2. Partial, 3. Full

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

Boliim Ogretim Uyeleri Mart 2013
All Faculty Members March 2013




