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Dersin Adi Course Name
Seramik Parca imalat Teknolojisi CERAMIC COMPONENTS FABRICATION TECHNOLOGY
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Ifffgf' AKTS Kredisi Ders. Uygulama Laboratuar
(Code) (Semester) Credits) (ECTS Credits) | (Theoretical) | (Tutorial) (Laboratory)
IML 458
IML 458E 8 3 5.5 3 - -
Boliim / Program Makina Miihendisligi / Imalat Miihendisligi
(Department/Program) | Mechanical Engineering / Manufacturing Engineering
Dersin Tiirii Se¢meli Dersin Dili Tiirkce/Ingilizce
(Course Type) (Elective) (Course Language) | Turkish/English
Dersin Onkosullar:
(Course Prerequisites) |MAL201
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

100% -

Dersin Icerigi

(Course Description)

Structure, classification and applications of ceramics. Physical, mechanical and electrical properties of
ceramics. Introduction to engineering ceramics (Bioceramics, piezo ceramics, electrical ceramics, structural
ceramics for low and high temperature applications). Processing methods used for synthesis and fabrication of

ceramics. The parameters and principles in Ceramic component design and processing. The effect of fabrication

methods on the properties of ceramic components.

Seramiklerin siniflandirilmas: ve uygulamalari. Seramiklerin fiziksel, mekanik ve elektriksel 6zellikleri. Miihendislik

seramiklerine giris (Biyoseramikler, piezo-seramikler, elektriksel seramikler, yapisal seramikler, yiliksek ve diigiik sicakliklar

icin yapisal seramikler). Seramiklerin sentezinde ve iiretiminde kullanilan metotlar. Seramik parca tasariminin ve

proseslerinde kullanilan parametre ve prensipler. Seramik pargalarin 6zelliklerinde imal usullerinin etkisi.

Dersin Amaci

| (Course Objectives)

1.Seramiklerin temel yapilarinin tanitilmasi

2.Seramiklerin fizikseli mekanik ve elektriksel 6zelliklerinin tanitilmasi

3.Miihendislik seramikleri tiirlerinin tanitilmas: ve mithendislik seramiklerinin sentez metotlart
4.Seramik pargalar i¢in tasarim esaslart

5.Seramik pargalarin imalatinda kullanilan geleneksel ve ileri teknikler

6.Seramik parcalarin 6zellikleri izerinde imal usuliiniin ve tasarim prensiplerinin etkisi

1. Introduce the basic structures of ceramics.

2. Introduce the physical, mechanical and electrical properties of ceramics.

3. Introduce the types of engineering ceramics and methods for their synthesis.

4. Design essentials of ceramic components

5. Conventional and advanced processing techniques used for fabrication of ceramic components.

6. The effect of fabrication techniques and design principle on the properties of ceramic components.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basart ile bitiren 6grenciler;

1. Seramik malzemelerin yap1 ve 6zelliklerinin temellerini dgrenecekler (€)

2. Sonraki imalat adimlari i¢in seramik baslangi¢c malzemesinin hazirlanmasi hakkinda bilgi edinecekler (¢)
3. Farkli imalat teknikleri, bunlarin avantajlari, smirlar ve farkli uygulamalar igin kullanilmalartyla ilgili bilgi
edinecekler (e)

4. Seramik parga imalatinda kullanilan makina ve aksamla ilgili bilgi edinecekler ()

5. Belirli uygulamalar i¢in gerekli makina / aksam ve imalat tekniklerini segebilecekler (c)

6. Secilen imalat teknikleri igin proses parametrelerini belirleyebilecekler (c)

The students passing the course will be able to:

(Note: The letter(s) in parentheses addresses the relevant program outcome(s))

1. learn about the essentials of the structure and properties of the ceramic materials.(e)

2. have knowledge about the preparation methods of ceramic starting materials for the following fabrication steps. (e)

3. have knowledge about the different types of the fabrication techniques and their advantages, limitations and use for
different applications. (e)

4. have knowledge about the machines / instruments used in ceramic component fabrications. ()

5. select the necessary combinations of machines / instruments and fabrication techniques for particular applications. (c)

6. determine the process parameters for chosen fabrication techniques. (c)




Ders Kitab
(Textbook)

Rice, W.R., Ceramic Fabrication Technology, 2003, Marcel Dekker.

Diger Kaynaklar
(Other References)

1. Carter C.B., Norton M.G., 2007, “Ceramic Materials”, Springer.

2. Chiang, Y.M., Birnie, D.P., Kingery, W.D., 1996, “Physical Ceramics: Principles for Ceramic Science
and Engineering”, Wiley.

3. Kingery, W.D., Bowen, H.K., 1976, Uhlmann, D.R., “Introduction to Ceramics, 2nd Edition”, Wiley-
Interscience.

4. David W. Richerson, “Modern Ceramic Engineering: Properties, Processing, And Use in Design”,

Marcel Dekker.

. Segal, D., 1991, “Chemical Synthesis of Advanced Ceramic Materials”, Cambridge University Press.

. James S. Reed, 1995 “Principles of Ceramics Processing”, 2nd Edition, Wiley

7. Upadhyaya, G. S, 2000, “Sintered Metallic and Ceramic Materials: Preparation, Properties, and
Applications”, Wiley.

8. Mostaghaci, H., 1996, “Advanced Ceramic Materials”, Trans Tech Publications.
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Odevler ve 5 6dev, 1 donem projesi.
Projeler

(Homework & 5 homework, 1 term project.
Projects)

Laboratuar Yok

Uygulamalari None

(Laboratory

Work)

Bilgisayar During the homework & projects
Kullanimi

(Computer Use)

Odevler ve projelerin hazirlanmasinda

Diger i}
Uygulamalar
(Other Activities)
Basan Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Degerlendirme (Activities) (Quantity) (Effects on Grading, %)
Sistemi Y1l i¢i Siavlan 2 Ogretim iiyesine birakilmistir
(Midterm Exams) (Up to instructor)
(Assessment Kisa Smavlar 10 Ogretim iiyesine birakilmistir
Criteria) (Quizzes) (Up to instructor)
Odevler 5 Ogretim iiyesine birakilmistir
(Homework) (Up to instructor)
Projeler - -
(Projects)
Dénem Odevi/Projesi 1 Ogretim iiyesine birakilmistir
(Term Paper/Project) (Up to instructor)
Laboratuar Uygulamasi - -
(Laboratory Work)
Diger Uygulamalar - -
(Other Activities)
Final Sinav1 1 40 % min., 60 % max.
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan

1 Genel bakis. Seramik malzemelerin tanitimi: Seramiklerin atomsal ve mikro / makro 1
yapilari.

2 Seramik malzemelerin 6zelliklerine giris: Mekanik 6zellikler, elektriksel 6zellikler
(iletkenlik/yalitkanlik, siiper iletkenlik, piyezo elektrik davranis, liiminesans gibi), 1s1l 1
ozellikler (1s1l iletkenlik, refrakterlik) gibi

3 Seramik baslangi¢ malzemelerine giris: nano /mikro tozlar, viskerler, elyafiar, 2
plakaciklar ve kaplamalar

4 Seramik sentezleme metotlarina giris: Sol jel, ¢okelti olusturma, kat1 hal reaksiyonu, 2
buharlastirma/yogusturma ve ileri teknikler

5 Seramikler i¢in sentezleme teknikleri: Sol jel, cokelti olusturma, kat1 hal reaksiyonu, 9
buharlastirma/yogusturma ve ileri teknikler

6 Seramik baslangi¢ malzemelerinin hazirlanmasi: Adimlar, ham malzeme prosesleme 9
metotlari, sekillendirme metotlari

7 Seramiklerin sinterlenmesi 3-4

8 Basing yardimiyla uygulanan imalat teknikleri: Soguk izostatik presleme, sicak 3-4.5
izostatik presleme, sicak presleme

9 Slip esasli imalat teknikleri: Slip dokiim, tip dokiim, jel dokiim 3-4-5

10 Polimer esasli imalat teknikleri: Seramiklerin enjeksiyonla kaliplanmasi 3-4-5

11 Baglayicinin pirolizi, yas parcanin ozellikleri ve sinterleme 3-4-5

12 Seramik / seramik, seramik / metal, seramik / polimer kompozitlerin ve seramik 3-4.5
kaplamalarin imalat teknikleri

13 Ileri seramik imalat teknikleri: 2 ve 3 boyutlu seramik litografisi, mikro imalat ve 3-4-5
meta-seramikler

14 | Ogrenci Projeleri 6

COURSE PLAN
Course
Weeks Topics Outcomes

1 Overview. Introducing the ceramic materials: Atomic and micro / macro structures of 1
ceramics.

2 Introducing the properties of ceramic materials: Mechanical properties, electrical properties,
(Conductivity/insulations, super conductivity, piezoelectricity, luminescence, etc.), thermal 1
properties (thermal conductivity, refractoriness), etc.

3 Introducing the morphologies of ceramic starting materials; nano/ micro powders, whiskers, 2
fibers, platelets, coatings.

4 Introducing the ceramic synthesis methods: Sol gel, precipitation, solid state reaction, 2
evaporation/condensation and other advanced technigues.

5 Synthesis techniques for ceramic materials: Sol gel, precipitation, solid state reaction, 2
evaporation/condensation and advanced synthesis technigues.

6 Preparation of Ceramic starting materials: Steps, raw material processing methods, 2
forming/shaping methods.

7 Sintering of ceramics. 3-4

8 Pressure assisted fabrication techniques: Cold isostatic pressing, hot isostatic pressing, hot 3-4-5
pressing.

9 Slip based fabrication techniques: Slip casting, Type casting, gel casting. 3-4-5

10 Polymer based fabrication techniques: Injection molding of ceramics, 3-4-5

11 Binder pyrolysis, Properties of green body and sintering. 3-4-5

12 Fabrication techniques for Ceramic/ceramic, Ceramic/metal, Ceramic/Polymer composites 3-4-5
and ceramic coatings.

13 Advanced ceramic fabrication techniques: 2 and 3 D micro ceramic lithography, micro 3-4-5
fabrication, meta-ceramics.

14 Student Projects 6




Dersin imalat Miihendisligi Programiyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi

1 2

>

Imalat problemlerinin ¢dziimiine temel ve miihendislik bilimlerinin prensiplerini
uygulama becerisi

Deney tasarlayip yiiriitebilme, sonuglarim analiz edip yorumlayabilme becerisi

Ofm

Bir makinayi, par¢asini veya prosesi, beklenen performansi, imalat 6zelliklerini ve le)
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Imalat Miihendisligi problemlerini tanimlama, formiile etme ve ¢cdzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma

Yasam boyu (siirekli) 6§renimin 6nemini algilamis olma

Imalat mithendisliginin giincel ve ¢cagdas konularma iliskin bilgi sahibi olma

=l Tlo(m|m|lo

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

® Tam O Kismi

Relationship between the Course and Manufacturing Engineering Curriculum

Level of
Program Outcomes Contribution

1 2

An ability to apply knowledge of mathematics, science and engineering on manufacturing
engineering problems

An ability to design and conduct experiments as well as to analyze and interpret data and
use modern tools and equipment

An ability to select develop and/or design a system, component or process to meet desired e}
performance manufacturing capabilities and economic requirements

An ability to function on and/or develop leadership in multi-disciplinary teams

An ability to identify, formulate and solve manufacturing engineering problems ©

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English

SKQ|=—h|D |

An ability to understand and comment on the impact of manufacturing engineering
solutions in a national and global context

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

A knowledge of contemporary issues in manufacturing engineering

Xh—-

An ability to use the techniques, skills, and modern engineering tools, such as computer
programs, necessary for engineering design and analysis and use modern information

systems

® Full O Partial

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Program Yiiriitme Kurulu 8/1/2010

(Program Steering Committee)




