DERS TANIMLAMA FORMU

IDersin Kodu ve Adi

MEM-364 Sivi Metal islemleri

Dersin Yariyih

6

Dersin Katalog Tanim (icerigi)

Bu dersin igerigi,

Gaz metal reaksiyonu, gaz miktarmin 6l¢tilmesi, gaz girisinin 6nlenmesi, gaz
temizleme, ciiruf olusumu, ciiruf miktarinin 6lgiimii, ciirufun temizlenmesi, tam
ve yari kiiresellestirme, asilama, tane inceltme ve modifikasyon konularidir.

Temel Ders Kitab

. Campbell, Castings, ISBN-13: 978-0750647908, 2004.

Prof. John Campbell, Casting Practice: Ten Rules for Making Reliable Castings, ISBN-13: 978-
0750647915, 2004.

. Campbell and R. A. Harding, Solidification Defects of Castings, TALAD Lecture 3207, 1994.

'Yardimel Ders Kitaplar:

Foseco Technical Publications.

Dr. Walt Volland, Solubility of gases in liquids, Sievest and Henry Laws, Online Introductory
Chemistry, November 12, 2011.

R. Monroe, Porosity of Castings, AFS Transactions 05-245, 1-28, 2005.

R.H.Tupkary and V.R. Tupkary, An introduction to moltem metal making, 2001.

IT.R. Ramachandran, P.K. Sharma and K. Balasubramanian, Grain Refeinement of Light Alloys,
\World Foundry Congress, 189-193, 10 February 2008.

Dersin Kredisi (AKTS) 3
Dersin Onkosullar Yok
(Ders devam zorunluluklari, bu
maddede belirtilmelidir.)
Dersin Tiirii Se¢meli
Dersin Ogretim Dili Tirkge

IDersin Amaci ve Hedefi

Bu ders 6grencilere,

S1vi metal ergitimi sirasinda metal ile atmosferdeki gazlarin
olusturabilecegi reaksiyonlar, bu reaksiyonlarin 6nlenmesi i¢in alinan
tedbirler, bu reaksiyon iiriinlerinin meydana getirdigi sorunlar, ergitme
sirasinda olugan ciiruf ve bunun dnlenmesi ile olusturabilecegi sorunlar,
s1vi metalin mikro ve makro yapisinin degistirilmesi amaciyla yapilan
tam ve yar1 kiiresellestirme, agilama, tane inceltme ve modifikasyon
islemleri ile bunlarin malzeme 6zelliklerine etkileri hakkinda teorik
bilgiler kazandirir.

Dersin Ogrenim Ciktilar:

Bu dersi basaran 6grenciler,

Gaz metal reaksiyonun olusumunu, gaz miktarinin nasil 6l¢tildiigiinii, gaz
girisinin nasil énlenecegi, gaz temizleme yontemlerini, cliruf olusumu ve
miktarinin 6lglimii ile temizleme yontemlerini, 6rtil ve temizleme flakslarini,
ayrica kiiresellestirme, agilama, tane inceltme ve modifikasyon iglemlerini
Ogrenir.

IDersin Verilis Bicimi

Yz Yiize, Aragtirma




Dersin Haftallk Dagilim

1. Hafta:
Dokiim alasimlarinda gaz olusumu, Si1vi metale gaz giris kaynaklari

2. Hafta:
Gaz Gozenegi Ve Olusumunun kimyasal ve fiziksel olarak analizi,

3. Hafta:
Dokiim alagimlarinda gaz olusumuna oksit filmi ve ciirufun etkisi,




Dersin Haftalik Dagilim

4. Hafta:
Gaz hatalar ve tiirleri, olusum mekanizmalari, 6nleme yontemleri ve
yapilacak islemler

5. Hafta
Dokiim alagimlarinda gaz olusumunun termodinamigi, kimyasal ve
fiziksel mekanizmalari, Sievert ve Henry kanunlari ve hesaplamalari

6. Hafta
Gaz ¢odziinmesi ve ciiruf olusumunda Ellingham Diyagramu iligkileri,
Gaz-s1vi metal reaksiyonlarinda hiz

7. Hafta
IArasinav Haftas1

8. Hafta
Bazi metal ve alagimlarda gaz ¢6ziinme mekanizmalarinin incelenmesi

9. Hafta
S1vi metal kalitesi, gaz ve ciiruf olusumunun 6nlenmesi ve temizlenmesi
icin uygulanan islemler ve test yontemleri,

10. Hafta

Dokiim alagimlarinda gaz ve ciiruf olusumundan korunmak igin
yapilacak islemler; Ortii flakslari, temizleme flakslari, gaz giderici
flakslar, gaz giderme yontemleri.

11. Hafta
Dokiim alasimlarinda tane inceltme, tane inceltici malzemeler, hizli
lkatilasma ile tane inceltme.

12. Hafta

Ti-B igeren malzemeler ile tane inceltme, tane inceltme sonrasi yap1
degisimler, dokiim alagimlarinin tane inceltme sonrasi besleme
ozelliklerindeki degisim,

13. Hafta
Dokiim alagimlarinda modifikasyon, modifikasyon malzemeleri,
modifikasyon sonrasi yap1 degisimleri,

14. Hafta
Diger siv1 islemleri




Ogretim Faaliyetleri

(Burada belirtilen faaliyetler i¢in harcanan
zaman krediyi belirleyecektir. Dikkatli
doldurulmasi gerekmektedir.)

Haftalik teorik ders saati
Okuma Faaliyetleri

Internetten tarama, kiitiiphane ¢alismasi
Ara sinav ve ara sinava hazirlik
Final smavi ve final sinavina hazirlik

Degerlendirme Olgiitleri

Sayisi Toplam
Katkisi
(%)
Ara sinav 1 40
Odev 5
Uygulama
Projeler
Pratik
Kisa Sinav
Dénem ici Caligmalarin Y1l 20
I¢ci Basartya Orani (%)
Finalin Basartya Orani1 (%) 40




Dersin Is Yiikii Etintik Toplam Siire Dsoonnem
il Hafta (Haftal Topl;m
Sayisi k Saat) is Yiikii
Haftalik teorik ders saati 14 2 28
Haftalik uygulamali ders saati 14 0 0
Okuma Faaliyetleri 14 1 14
Internetten tarama, kiitiiphane ¢alismasi 14 1 14
Materyal tasarlama, uygulama 14 0 0
Rapor hazirlama 14 0 0
Sunu hazirlama 14 0 0
Sunum 14 0 0
Ara simav ve ara smava hazirlik 14 1 14
Final sinav1 ve final sinavina hazirlik 14 1 14
Diger
Toplam is yiki 88
Toplam is ytiki/ 25 3,52
Dersin AKTS Kredisi 3
Ders Ciktilari ile Program Ciktilar: No Program 3 |4 |5
\Arasindaki Katki Diizeyi Ciktilar
1 Matematik, fen bilimleri ve ilgili X
miihendislik disiplinine 6zgii
konularda yeterli bilgi birikimi;
bu alanlardaki kuramsal ve
uygulamali bilgileri, karmagik
miihendislik problemlerinde
kullanabilme becerisi.
2 Karmasik miihendislik X
problemlerini saptama,
tanimlama, formiile etme ve
¢dzme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
se¢me ve uygulama becerisi.
3 Karmasgik bir sistemi, siireci, X
cihazi veya lirlinii gercekei kisitlar
ve kosullar altinda, belirli
gereksinimleri karsilayacak
sekilde tasarlama becerisi; bu
amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda
kargilagilan karmasik problemlerin
analizi ve ¢ozliimii i¢in gerekli olan
modern teknik ve araglari
gelistirme, segme ve kullanma
becerisi; bilisim teknolojilerini
etkin bir gsekilde kullanma becerisi.




Miihendislik problemlerinin veya
disipline 6zgli aragtirma
konularinin incelenmesi i¢in deney
tasarlama, deney yapma, veri
toplama, sonugclar1 analiz etme ve
yorumlama becerisi.

Disiplin i¢i takimlarda etkin
bigimde ¢alisabilme becerisi

Disiplinler aras1 takimlarda etkin
bicimde ¢alisabilme becerisi

Tiirkce s6zli ve yazili etkin
iletisim kurma becerisi; en az bir
yabanc dil bilgisi.

Etkin rapor yazma ve yazili
raporlart anlama, tasarim ve {iretim
raporlart hazirlayabilme, etkin
sunum yapabilme, acgik ve anlasilir
talimat verme ve alma becerisi.

10

'Yasam boyu dgrenmenin
gerekliligi bilinci; bilgiye
erisebilme, bilim ve teknolojideki
geligsmeleri izleme ve kendini
siirekli yenileme becerisi.

11

Etik ilkelerine uygun davranma,
mesleki ve etik sorumluluk bilinci;
miithendislik uygulamalarinda
kullanilan standartlar hakkinda
bilgi.

12

Proje yonetimi, risk yonetimi ve
degisiklik yonetimi gibi, is
hayatindaki uygulamalar hakkinda
bilgi;

X

13

Girigimcilik, yenilik¢ilik hakkinda
farkindalik; siirdiiriilebilir
kalkinma hakkinda bilgi.

14

Miihendislik uygulamalarinin
evrensel ve toplumsal boyutlarda
saglik, gevre ve giivenlik
izerindeki etkileri ve cagin
miihendislik alanina yansiyan
sorunlar1 hakkinda bilgi

15

Miihendislik ¢6ziimlerinin
hukuksal sonuglar1 konusunda
farkindalik bilinci

Dersi Verecek Ogretim Eleman(lar) ve
Iletisim Bilgileri

Dr. Hasan HASIRCI, hasrici@gazi.edu.tr




Course Description Form

Course Code and Name

MEM-364 Liquid Metal Processes

Course Semester

6

Catalog Content

The content of this course,

Gas metal reaction, measurement of gas content, prevention of gas
ingress, gas cleaning, slag formation, measurement of the amount

of slag, cleaning of slag, full and semi-nodularization, inoculation,
tempering and modification.

Textbook

J. Campbell, Castings, ISBN-13: 978-0750647908, 2004.

Prof. John Campbell, Casting Practice: Ten Rules for Making Reliable Castings,
ISBN-13: 978-0750647915, 2004.

J. Campbell and R. A. Harding, Solidification Defects of Castings, TALAD Lecture
3207, 1994.

Supplementary Textbooks

Foseco Technical Publications.

Dr. Walt Volland, Solubility of gases in liquids, Sievest and Henry Laws, Online
Introductory Chemistry, November 12, 2011.

R. Monroe, Porosity of Castings, AFS Transactions 05-245, 1-28, 2005.
R.H.Tupkary and V.R. Tupkary, An introduction to moltem metal making, 2001.
T.R. Ramachandran, P.K. Sharma and K. Balasubramanian, Grain Refeinement of
Light Alloys, World Foundry Congress, 189-193, 10 February 2008.

Credit 3
Prerequisites of the Course No

( Attendance Requirements)

Type of the Course Elective
Instruction Language Turkish

Course Objectives

This course is designed for students,

Problems caused by the reaction of metal and atmospheric gases
during liquid metal melting, precautions taken to prevent these
reactions, problems caused by these reaction products, problems
caused by the prevention of slag formation during melting,
complete and semi- nodularization for changing the micro and
macro structure of liquid metal, inoculation, grain refinement and
modification processes and their effects on material properties.

Course Learning Outcomes

At the end of this course,

How to measure the gas metal reaction, how to measure the
amount of gas, how to prevent gas ingress, gas cleaning methods,
slag formation and amount measurement and cleaning methods,
covering and cleaning fluxes, as well as nodularization,
inoculation, grain refinement and modification processes are
learned.

Instruction Methods

Face to face narration, Homework, Research

Weekly Schedule

1. week
Gas formation in casting alloys, Gas input sources to liquid metal,

2. week
Chemical and Physical Analysis of Gas Formation and analyses,

3. week
Effect of oxide film and slag on gas formation in casting alloys,

4. week




Gas defects and types, formation mechanisms, prevention methods
and operations to be done,

5. week
Thermodynamics of gas formation in casting alloys, chemical and
physical mechanisms, Sieverts and Henry laws and calculations,

6. week
Ellingham Diagram relationships in gas dissolution and slag
formation, Analysis of gas-liquid metal reactions by velocity,

7. week
Midterm

3. week
Investigation of slag formation mechanisms in some metals and
alloys,

9. week
Processes and test methods for liquid metal quality, prevention and
cleaning of gas and slag formation,

10. week

Operations to protect from the formation of gas and slag in casting
alloys

Covering fluxes, cleaning fluxes, degassing fluxes, degassing
methods,

11. week
Grain refinement of foundry alloys, grain refinerer, grain
refinement with rapid solidification,

12. Week

Grain refinement with Ti-B-containing materials, structural
changes after grain refinement, change in feed properties of casting
alloys after grain refinement,

13. week
Modification of casting alloys, modification materials, structural
changes after modification,

14. week
Other liquid processes.

Teaching and Learning Methods

(These are examples. Please fill which activities you
use in the course)

Weekly theoretical course hours: 2
Weekly tutorial hours: 2

Reading Activities

Internet browsing, library work

Designing and implementing materials
Report preparing

Preparing a Presentation

Presentations

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams 1 40
Assignment 5




Assessment Criteria

Application

Projects

Practice

Quiz

Percent of In-term

Studies (%)

20

Percentage of Final
Exam to Total Score (%)

40

Attendance

40

Workload

Activitiy

Total Number of
Weeks

Duration
(weekly
hour)

Total
Period
Work

Load

Weekly
Theoretical
Course
Hours

14

2

28

Weekly

Tutorial Hours

14

Reading Tasks 14

14

Studies

14

14

Material Design 14

and

Implementation

Report
Preparing

14

Preparing a
Presentation

14

Presentations 14

Midterm
Exam and
Preperatio
n for
Midterm
Exam

14

14

Final Exam and 14

Preperation

for Final Exam

14

Other ( should

be
emphasized)

Total Workload

88

Total Workload

/25

3,52

Course Credit

(ECTS)

No

Program
Outcomes

1

Sufficient knowledge in
mathematics, science and

related engineering disciplines;

theoretical and practical
knowledge in these areas, the




Contribution Level Between Course Learning
Outcomes and Program Outcomes

ability to use in complex
engineering problems

The ability to identify,
formulate, and solve complex
engineering problems; selecting
and applying appropriate
analysis and modeling methods
for this purpose.

The ability to design a complex
system, process, device or
product under realistic
constraints and conditions to
meet specific requirements; the
ability to apply modern design
methods for this purpose.

Ability to develop, select and
use modern techniques and tools
necessary for analysis and
solution of complex problems in
engineering applications; ability
to use information technologies
effectively.

IAbility to design experiments,
conduct experiments, collect
data, analyze and interpret results
for examination of engineering
problems or discipline-specific
research topics.

The ability to work effectively in
disciplinary teams

X

The ability to work effectively in
interdisciplinary teams

Effective communication skills
in Turkish oral and written
communication; at least one
foreign language knowledge.

IAbility to write effective reports
and understand written reports, to
prepare design and production
reports, to make effective
presentations, to give clear and
understandable instructions and
to receive.

X

10

IAwareness of the need for
lifelong learning; access to
knowledge, ability to follow
developments in science and
technology, and constant self-
renewal.

11

Conformity to ethical principles,
professional and ethical
responsibility; information on
standards used in engineering
applications

X

12

Information on practices in
business, such as project
management, risk management
and change management.

13

Entrepreneurship, awareness
about innovation; information on
sustainable development.

14

Information on the effects of
engineering applications on
health, environment and safety in
universal and societal

dimensions, and the problems




that are reflected in the era of
engineering.

15 IAwareness of the legal
consequences of engineering
solutions.

The Course’s Lecturer(s) and Contact
Informations

Dr. Hasan HASIRCI, hasrici@gazi.edu.tr




