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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

METAL DOKUM VE TEKNOLOJILERI

METAL CASTING AND TECHNOLOGIES

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 459E 7 2 3 2 0 0
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)
- 50 50 -

Dersin Icerigi

(Course Description)

Saf metallerin katilasmasi, ¢ekirdeklenme. Alasimlarda katilasma ve biiyiime. Cok
fazli alasimlarin katilasmasi. Gergek bir dokiimiin katilasmasi, katilagsma hizi hesabu.
Yolluk dizayn1 ve hesabi. Besleyici ve besleyici mesafesi hesabi. Sivi metalde gaz
emisi, sivi metal akigskanligi. Kum kalip malzemeleri, 6zellikleri ve ilgili testler.
Cekirdek ve cekirdek iiretim yontemleri. Metal kaliba dokiim, hassas dokiim, basingl
dokiim yontemleri. Endiiksiyon, ark firinlar1 ve c¢alisma prensipleri. Gri, temper,
kiiresel grafitli dokme demirlerin tiretimi ve dokiimii. Demir dig1 alagimlarin dokiimii.

Liquid metal, nucleation. Solidification of alloy and growth. Solidification of
polyphase alloy. Solidification and solidification rate of a real casting. Gate and gating
calculation in casting. Feeder, feeding and filling time. Fluidity, gas in liquid metal.
Sand mould materials, their properties and related tests. Cores and core production
methods. Shell moulds, precision casting, pressure casting. Induction, arc furnaces and
their working techniques. Production and casting of grey, tempered, spherical graphite
cast iron. Casting of Non-ferrous alloys.

Dersin Amaci

(Course Objectives)

Dersin amaci, dokiim prensiplerinin, temel ilkelerin ve ders igeriginde tanimlanan
konularin: sivi metal katilagmasi, heterojen ve homojen c¢ekirdeklenme, yolluk,
besleyici ve besleyici mesafesi hesaplari, gaz emisi, sivi metal akiskanligi, cekirdek ve
cekirdek tiretim yontemleri, metal kaliba dokiim, hassas dokiim, basingli dokiim gibi
gesitli dokiim yontemleri, cesitli firin tlirleri ve ¢alisma prensipleri, gri, temper ve
kiiresel grafitli dokme demirlerin iiretimi ve dokiimii, demir dis1 alagimlarin dokiimii
konularmin 6grenilmesidir.

The aim of this is to provide an introduction to the basic concepts and the principle of
casting described in the course contents: To teach the solidification of liquid metal and
nucleation (heterogen and homogeneous nucleation), to introduce the gate and gating
calculation in casting. To teach feeding and filling time, to understand the fluidity, gas
in liquid metal. To teach the cores and core production methods. Different casting
methods such as shell moulds, prescision casting, pressure casting. To instruct the
different furnace types and their working techniques. To teach production of casting of
grey, tempered, spherical graphite cast iron. To introduce casting of non-ferrous
alloys.




1
Dersin Ogrenme
Ciktilar 2.
3
(Course Learning 4.
Outcomes)

. S1vi metal katilagmasi ve ¢ekirdeklenmenin (homojen ve heterojen ¢ekirdeklenme)

anlasilmasi.
Yolluk, besleyici, besleyici mesafesi hesaplarinin 6grenilmesi.

. S1vi metalde gaz emisi ve akigkanligin anlagilmasi.

Cekirdek ve ¢ekirdek iiretim yontemlerinin anlagilmasi. Metal kaliba dokiim, hassas
dokiim, basingli dokiim gibi farkli dokiim yontemlerinin 6grenilmesi.

. Farkl1 firmn tiirlerinin ve ¢aligsma prensiplerinin 6grenilmesi.
. Gri, temper ve kiiresel grafitli dokme demirlerin iiretimi ve dokiimii, demir dis1

alagimlarin (aliiminyum, bakir, ¢cinko, magnezyum) dokiimii.
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. To understand the solidification of liquid metal and nucleation (heterogen and

homogeneous nucleation).

. To learn the gate and gating calculation in casting. Feeding and filling time.
. To understand the fluidity, gas in liquid metal.
. To understand the cores and core production methods. Different casting methods

such as shell moulds, prescision casting, pressure casting.

. To learn the different furnace types and their working techniques.
. To learn production of casting of grey, tempered, spherical graphite cast iron.

Casting of non-ferrous alloys (aluminium, copper, zinc, magnesium).

Ders Kitabi
(Textbook)

- Casting Design and Performance, ASM; Publication Date: 2009

- ASM Handbook Volume 15: Casting, Publisher: ASM; Publication Date:
1988.

- Castings practice: the 10 rules of castings, John Campbell, Amsterdam ;
Boston, Elsevier/Butterworth-Heinemann, 2004.

- Dékiim teknolojisi / Ergin N. Cavusoglu, Istanbul : ITU, 1992.

Diger Kaynaklar
(Other References)

- Casting Design Handbook, American Society For Metals, Metals Park :
Reinhold Pub. Corp., 1962.

- Basic principles of gating, Reading, Mass. : Addison-Wesley Publishing
Co., [1967].

- Materials processing at casting / Hasse Fredriksson, Ulla Akerlind,
Hoboken, NJ : Wiley, c2006.

Odevler ve Projeler

(Homework & Projects

-Farkli metal dokiim yontemlerinin prensipleri ile ilgili secime bagli proje

This is an optional project releated with the principles of the metal casting

topics.
Laboratuar Uygulamalari -
(Laboratory Work) -
Bilgisayar Kullanim -
(Computer Use) -
Diger Uygulamalar -
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %

(Effects on Grading, %)

(Assessment Criteria) Yil i¢i Sinavlan 1 50

(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler

(Homework)

Projeler 1

(Projects)




Dénem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinawv1 1 50
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar:
1 Saf metallerin katilagmasi, ¢ekirdeklenme, alagimlarda katilagma ve biiyiime. 1
2 Cok fazli alasimlarin katilasmasi; 6tektik ve peritektik katilagma 1
3 Gergek bir dokiimiin katilagmasi, katilagmada 1s1 akisi, katilasma hizi. 1
4 Katilagmada 1s1 akigi, katilagma hiz1 2
5 Besleyici hesaplari, besleme mesafesi 2
6 Yolluk dizaynmi ve hesaplar1 2
7 Devamlilik kanunu, Bernoulli denklemi, diisey yolluklarda gaz emisi, s1tvi metal 3
akiskanligi ve sicak yirtilma
8 Dokiim yontemleri, kum kaliba dokiim, kalip ve maga malzemeleri ve bunlarin 3
Ozelliklerinin tespit metotlari.
9 Kalip ve maca malzemeleri ve bunlarin 6zelliklerinin tespit metotlari. 4
10 Metal kaliba dokiim, basingli dokiim, santrifiij dokiim, hassas dokiim metotlar1, yari- )
stirekli ve stirekli dokiim
11 Metal kaliba dokiim, basingli dokiim, santrifiij dokiim, hassas dokiim metotlari, yari- 5
stirekli ve stirekli dokiim
12 Firnlar, kupol firinlar ve kullanimi 5
13 Gri, Temper ve Kiiresel Grafitli Dokme Demir Alagimlar ve iiretimi. 6
14 Demir dig1 alagimlar1 (Aliiminyum, Bakir, Cinko, Magnezyum). 6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Liquid metal, nucleation. Solidification of alloy and growth I
2 Solidification of polyphase alloy. I
3 Solidification and solidification rate of a real casting. I
4 Solidification and solidification rate of a real casting 1
5 Gate and gating calculation in casting. 1l
6 Feeder, feeding and filling time. Fluidity, gas in liquid metal. Il
7 Fluidity, gas in liquid metal. 11
8 Sand mould materials, their properties and related tests. 11
9 Cores and core production methods. v
10 Shell moulds, precision casting, pressure casting \Y
11 Shell moulds, precision casting, pressure casting. \%
12 Induction, arc furnaces and their working techniques. \Y
13 Production and casting of grey, tempered, spherical graphite cast iron VI
14 Casting of Non-ferrous alloys (Aluminum, Copper, Zinc, Magnesium). VI




Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi

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

Katki
Seviyesi

1

2

3

Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi

X

Deney tasarlayip yiiriitebilme ve sonuclar1 analiz edip yorumlama becerisi

X

O |T |

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 sorumluluklar: kavrama

Cok etkin s6zlii ve yazili iletigim kurabilme becerisi

T =D |

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

Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmis olmalari

Giincel/cagdas konulara iligkin bilgi sahibi olmalari

X\—-

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| |0 |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

X\—-

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)

Mart / March, 2013




