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ECTS FORM

Course Code and Title

MEM — 5101341 Metal and Ceramic Matrix Composites

Credits

3

ECTS

7.5

Name of Lecturer
And e-mail address

Prof. Dr Burhanettin INEM (e-mail: binem@gazi.edu.tr)

Department/Program Department Of Metallurgical & Materials Engineering
Course Type Optional

Course Language Turkish

Course Semester 1-2

Prerequisites

Materials Science

Course Obijectives

To know and understand the structure and properties of MMC’s and
CMC'’s. To fabricate and characterise the structure of these composites.

Course Contents

Production of Metal Matrix Composites, interface and interface bonding,
thermal stresses, mechanical propertiecs, MMC’s applications. Ceramic
Matrix Composites; mechanical properties of CMC’s, carbon fiber,
alumina fiber, SiC fiber reinforced composites. Carbon-Carbon
composites and production techniques, mechanical properties, strength-
toughness relationship. Nanocomposites structure and properties

Course Learning

Understand the structure and properties of these types of materials.

Outcomes Know production techniques and characterization. Develop new
materials for engineer in industry.
1. Composite Materials, K. K. Chawla, Springer
References Books Verlag, 1998.
2. Metal Matrix Composites, B. Terry and G. Jones,
(References must be up | Journals, Articles, | Elsevier, 1990.
to date) Papers, 3. Fundementals of Metal Matrix Composites,
Symposiums Edited by S. Suresh, A. Mortensen, A. Needleman,
Butterworth-Heinemann, 1993.
4. Developments in Ceramic and Metal Matrix
Composites, Edited by Kamleshwar Upadhya,
TMMMS, 1991.
5. Materials Science and Technology, Edited by R.
W. Cahn, P. Haasen, E. J. Kramer, VCH, 1993.
Planned learning Theoric | Practice | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching | 42 40 60 50 192 75
methods
Assessment Methods and Criteria Quantity (mark with “X”) Percentage (%)
Midterm Exam X 30
Quiz
Assignment X 10
Projects
Laboratory
Practice
Other
Final Exam X 60
WEEKLY COURSE PLAN
Week Contents and topics
1. Week Engineering materials and need for composites materials
2. Week Matrix materials
3. Week Metal and alloys
4. Week Ceramics
5. Week Reinforcement




6. Week Production of composites

7. Week Interface and bonding

8. Week Liquid phase processing

9. Week Vapour processing

10. Week Solid state processing

11. Week Microstructure and its relation with processing

12. Week Mechanics of composites

13. Week Fatigue and Creep properties

14. Week

15. Week Designing with composites

16. Week

GAZi UNIVERSITESI FEN BILIMLERI ENSTITUSU AKTS FORMU

Dersin Kodu ve Adi | MEM — 5101341 Metal ve Seramik Esasli Kompozit Malzemeler
Dersin Kredisi 3
AKTS Kredisi 7.5
Ders Sorumlusu ve | Prof. Dr. Burhanettin INEM (e-mail: binem@gazi.edu.tr )
g-postasi
ABD/Program Metalurji Ve Malzeme Miihendisligi Bolimii
Dersin Tiirii Se¢meli
Dersin Dili Tiirkce
Ders Donemi 1-2

Dersin Onkosulu

Malzeme Bilimi ve Miihendisligi

Dersin Amaci

Dersin Icerigi

Metal Esasli Kompozitler, iiretim yontemleri, ara ylizey ve bagi, termal
gerilmeler, mekanik ozellikler, kompozit malzeme uygulamalari. Seramik

bazli kompozitler;

seramik kompozitlerin dayanim mekanizmalari, karbon

fiber, oksit fiber, SiC fiber takviyeli kompozitler, karbon-karbon kompozitler

ve Tlretim yontemleri,

mekanik o6zellikleri, dayanim-tokluk iliskileri,

nanokompozitler ve komplex yapili kompozit malzemeler.

Dersin Ogrenme
Ciktilar

Klasik endiistriyel malzemeler disindaki kompozit malzemeleri anlar, yap1 ve
Ozelliklerini bilir, tasarlar ve amaca uygun olarak iiretir ve kullanir.

Ders Kaynaklar

Kitap

Siireli Yayin,

1.Composite Materials, K. K. Chawla, Springer Verlag,
1998.

2. Metal Matrix Composites, B. Terry and G. Jones,
Elsevier, 1990.

3.Fundementals of Metal Matrix Composites, Edited by S.
Suresh, A. Mortensen, A. Needleman,

(Kaynaklarn giincel | Makale, Bildiri, | Butterworth-Heinemann, 1993.

olmasina dikkat Sempozyum | 4 Developments in Ceramic and Metal Matrix

edilmelidir) Composites, Edited by Kamleshwar Upadhya, TMMMS,
1991.
5.Materials Science and Technology, Edited by R. W.
Cahn, P. Haasen, E. J. Kramer, VCH, 1993

Dersin Egitim- Teorik | Uygulama | Lab. Proje | Odev | Diger | Toplam | AKTS

Ogretim Yontemi 42 40 60 50 192 7,5

Dersin Degerlendirme Adet (“X” ile isaretleyiniz) Oran (%)

Olgiitleri

Ara Smav X 30

Kisa Simav

Odev X 10

Proje




Laboratuar

Uygulama

Diger

Doénem Sonu Simavi X 60
HAFTALIK DERS PLANI

Hafta Icerik ve Konular

1. Hafta Kompozit malzemeler,

2. Hafta Kompozit malzemelerin elemanlari,

3. Hafta Metal esasli kompozit malzemelerin iiretimleri,

4. Hafta Ara yiizey ve arayiizey baglari,

5. Hafta Kalint1 gerilmeler ve etkileri,

6. Hafta Mikro yapilar ve mikro yapiy1 belirleyen unsurlar,

7. Hafta Mekanik ozellikleri,

8. Hafta Kompozit uygulamalari,

9. Hafta Kirilma mekanigi ve kompozit malzemeler

10. Hafta Seramik kompozit malzemeler,

11. Hafta Seramik kompozit malzemelerin iiretimleri,

12. Hafta Seramik kompozit malzemelerin mekanik 6zellikleri,

13. Hafta Dayanim-tokluk isikisi,

14. Hafta

15. Hafta Nanokompozit malzemeler ve uygulamalari

16. Hafta




