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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Metalik Tozlarm Uretim Teknikleri

Production Techniques Of Metallic Powders

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 368 6 2 3 2 0 0
MET 368E
Boéliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Se¢meli Dersin Dili Tiirkge/Ingilizce
(Course Type) Elective (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)
- 70 30 -

Dersin Icerigi

(Course Description)

Toz metalurjisine ve toz endiistrisindeki teknolojik gelismelere girisg, toz/pargacik
tanimi, toz Ozellikleri ve karakterizasyonu, toz iiretim yontemleri: mekanik metotlar,
fizikokimyasal metotlar, gaz fazindan kazanim (karbonil yontem), elektrokimyasal
metotlar, metalik bilesiklerin rediiksiyonu, hidrokimyasal rediiksiyon, atomizasyon ve
tiirleri, karbiir, nitriir ve boriir tozlari, oksit seramik tozlari, mekanik alasimlama
prosesleri, mekanokimyasal sentez, sinterleme, endiistriyel uygulamalar.

Introduction to Powder Metallurgy and Technological Developments in Powder
Industries, Defination of Powder/Particles, Powder Properties and Characterization,
Powder Production Methods: Mechanical methods, Physicochemical methods,
Recovery from Gas Phase (Carbonyl Method), Electrochemical Methods, Reduction
of Metallic Compounds, Hydrochemical Reduction, Atomisation and Types, Carbide,
Nitride and Boride Powders, Oxide Ceramic Powders, Mechanical Alloying
Processes, Mechanochemical Synthesis, Sintering, Industrial Applications.

Dersin Amaci

(Course Objectives)

1. Toz metalurjisi uygulamalar1 igin toz/pargaciklarin 6neminin vurgulanmasi,

2. Toz/pargacik liretim metotlarinin 6gretilmesi

3. Toz/pargaciklara uygulanan yaklasimlarin ve g¢esitli karakterizasyon tekniklerinin
Ogretilmesi

4. Gincel teknolojik uygulamalarin uygulanmasiyla ve problemlerin ¢dziimleriyle
ilgili olarak 6grenciye beceri kazandirilmasi

1. Implementation of the importance of powders/particles for powder metallurgy
applications.

2. Teaching of different powder/particles production methods

3. Teaching of different characterization techniques and approaches applied to
powder/particles.

4. Providing new skills to the students for the implementation of contemporary
technological applications and solution to related problem.

Dersin Ogrenme
Ciktilan

(Course Learning

1. Toz metalurjisi uygulamalarinda toz/parcacik 6zelliklerinin ve uygulamasinin
anlagilmasi

Farkl1 toz/pargacik iiretim yontemlerinin anlagilmasi

Toz/parcacik karakterizasyonunda analiz tekniklerinin 6grenilmesi

4. Proseslere giris ve iirlin kalite problemlerinin ve ¢dziim Onerilerinin 6grenilmesi
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Outcomes) 1. Understanding the requirements and functionality of powder/particles in powder
metallurgy applications.
2. Comprehension of the different powder/particles production methods by students.
3. Learning the outstanding analysis techniques in powder/particle characterization
4. Introduction to processes and products quality problems, solution proposals.
Ders Kitabi ASM Powder Metallurgy Committee, "Metals Handbook 9™ Edition Powder
(Textbook) Metallurgy Volume 7", Metals Park, Ohio, 1984.
Diger Kaynaklar e ASM Powder Metallurgy Committee, "Metals Handbook 9™ Edition

(Other References)

Powder Metallurgy Volume 7", Metals Park, Ohio, 1984.

e Fritz V. Lenel, "Powder Metallurgy - Principles and Application", Metal
Powder Industries Federation, Princeton, NJ, 1976.

¢ Randall M. German, "Powder Metallurgy Science", Metal Powder
Industries Federation, Princeton, NJ, 1994.

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Office Uygulamalari

Use Of Office Applications

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi,
(Activities) (Quantity) %

(Effects on Grading, %)
Y1l i¢i Smavlan 1 40

(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:

1 Toz metalurjisine giris ve toz endiistrisinde teknolojik gelismeler 1

2 Toz/pargaciklarin tanimi 1,2
3 Toz dzellikleri ve karakterizasyonu 1-3
4 Toz iiretim metotlari: Mekanik metotlar 1-3
5 Fizikokimyasal metotlar 1-3
6 Gaz fazindan geri kazanim (karbonil metot) 1-3
7 Elektrokimyasal metotlar 1-3
8 Metalik bilesiklerin rediiksiyonu 1-3
9 Hidrokimyasal rediiksiyon 1-3
10 Atomizasyon ve tiirleri 1-3
11 Karbiir, nitriir ve boriir tozlari 1-3
12 Mekanik alagimlara prosesleri, mekanokimyasal sentez 1-3
13 Oksit seramik tozlari, sinterleme 1,4
14 Endiistriyel uygulamalar 4

COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to Powder Metallurgy and Technological Developments in Powder 1
Industries,

2 Definition of Powder/Particles, 1,2

3 Powder Properties and Characterization, 1-3

4 Powder Production Methods: Mechanical Methods, 1-3

5 Physicochemical Methods, 1-3

6 Recovery from Gas Phase (Carbonyl Method), 1-3

7 Electrochemical Methods, 1-3

8 Reduction of Metallic Compounds, 1-3

9 Hydrochemical Reduction, 1-3
10 Atomization and Types, 1-3
11 Carbide, Nitride and Borides Powders, 1-3
12 Mechanical Alloying Processes, Mechanochemical Synthesis 1-3
13 Oxide Ceramic Powders, Sintering 1,4
14 Industrial Applications. 4




Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a | Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi X
b | Deney tasarlayip yiiriitebilme ve sonuglart analiz edip yorumlama becerisi
¢ | Bir sistemi, iiriin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde
tasarlama becerisi
d | Cok disiplinli takim ¢aligmasi yiiriitebilme becerisi X
e | Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluklar: kavrama
g | Cok etkin sozlii ve yazili iletisim kurabilme becerisi X
h | Miihendislik ¢ézlimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in X
gereken genis kapsamli bir egitim
i | Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmis olmalari X
j | Giincel/cagdas konulara iligkin bilgi sahibi olmalar X
k | Miihendislik uygulamalar1 i¢in gerekli olan teknikleri, becerileri ve modern miithendislik X
donanimlarini kullanabilme becerisi
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 | An ability to apply knowledge of mathematics, science, and engineering X
b | An ability to design and conduct experiments, as well as to analyze and interpret data
¢ | An ability to design a system, component or process to meet desired needs
d | Ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility
g | An ability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutions in a X
global and societal context
i | Arecognition of the need for, and an ability to engage in life-long learning X
j | A knowledge of contemporary issues X
k | An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Mart 2013
March, 2013




