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Dersin Ad1

Course Name

KOROZYON VE KOROZYONDAN KORUMA

PRINCIPLES OF CORROSION AND

ILKELERI CORROSION PROTECTION
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 437E 7 2 3 2 0 0
Boéliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) Compulsory (Course Language) | (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)
- 30 70 -
Korozyonun tanimi ve Onemi. Korozyonun smiflandirilmasi. Elektrokimyasal

Dersin Icerigi

(Course Description)

korozyonun termodinamik ve kinetik ilkeleri. Pasiflesme. Korozyon tiirleri:- tekdiize
korozyon, oyuklanma, aralik korozyonu, galvanik korozyon, ortamin katkisi ile
meydana gelen catlamalar, akis hiz1 katkisi ile gelisen korozyon tiirleri, metalurjik
yapinin korozyona etkisi, hidrojen, erozyon ve asinma ile ilintili korozyon tiirleri.
Korozif ortamlar;- atmosfer, toprak alti, su ve sulu ortamlar, beton, yiiksek sicaklik
ortamlari. Korozyondan korunmanin ilkeleri:- tasarim, metal, ortam ve arayiizey ile
ilgili onlemler. Inorganik, metalik ve doniisiim kaplamalar. Organik kaplamalar ve
frenleyiciler. Katodik ve anodik koruma. Korozyondan korunma amaci ile malzeme
sec¢iminin ilkeleri.

Definition and significance of corrosion. Classification of corrosion. Thermodynamic
and kinetic principles of electrochemical corrosion. Passivity. Forms of corrosion:-
uniform corrosion, pitting, crevice, galvanic corrosion, environmentally induced
cracking, corrosion types induced by the flow velocity of the environment, effects of
metallurgical structure on corrosion, corrosion related damages by hydrogen, erosion
and wear. Corrosive environments: - atmosphere, soil, water and agueous
environments, concrete, high temperature environments. Principles of corrosion
protection:- design, change of metal, change of environment, change of interface.
Inorganic, metallic and conversion coatings. Organic coatings and inhibitors.-
cathodic and anodic protection. Principles of materials selection for corrosion
protection

Dersin Amaci

(Course Objectives)

Dersi tamamlayan 6grenci

1. Korozyonun énemini ve disiplinler arasi niteligini 6grenmistir.

2. Temel korozyon bilgisini miithendislik problemlerine uygulayabilecektir.

3. Malzeme-ortam ve korozyon tiirii iliskisini anlamisgtir.

4. Malzeme sec¢im ve uygulamalarinda korozyon ve korozyondan korunmanin temel
prensiplerini bilmenin 6nemini anlamustir.

5. Gergek hayatta karsilasilabilecek korozyon ve korozyondan korunma problemlerini
analiz edebilecek ve gercekei ¢oziimler dnerebilecektir.

After completing this course the student will be able to:
Know the importance and interdisciplinary character of corrosion
To apply basic corrosion knowledge to engineering problems
Understand material-environment and corrosion type relation
Understand the necessity of learning basic principles of corrosion and corrosion
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protection for material selection and application

5. Analyse and bring viable engineering solutions to actual corrosion and corrosion

protection problems

Dersin Ogrenme
Ciktilan

(Course Learning 2.

Outcomes)

1. Ogrenci, malzemelerin i¢inde kullanilmak iizere tasarlanip iiretildigi ortamlarin

malzeme islevi iizerindeki etkisini 6grenecek ve korozyon problemlerine uygun ve

kullanilabilir ¢6ziim {liretmenin, saglik, giivenlik, ¢evre ve miihendislik agisindan

O6nemini kavrayacaktir.

Ogrenci, degisik korozyon kaynakli hasarlar1 analiz edebilecek, agiklayabilecek ve

¢Oziimler Onerebilecektir.

. Korozyon ve diger miihendislik problemlerinin ¢6ziimii i¢in ortak ve baskalar ile
isbirligi icinde ¢alismanin 6nemini anlayacak, problem ¢oziimlerini dogru ve
anlasilabilir bir sekilde agiklayabilecektir.

1. Student will learn the effect of the environment in which materials are designed

and produced to function, the importance of theoretical knowledge in devising
practical solutions to corrosion problems and of material protection for health,
security, engineering and environmental reasons.

. The student will be able to analyse various corrosion related engineering failure

problems, to explain them and suggest engineering solutions.

. He will learn to cooperate with other people to attack and solve problem and will

also learn how to present his solution.

Ders Kitab1
(Textbook)

e D. A. Jones, Principles and Prevention of Corrosion, Macmillan Pub.
N.York, 1992. ISBN 0-02-946439-0

Diger Kaynaklar
(Other References)

o L.L. Shreir, R.A. Jarman and G. Burstein (eds), Corrosion Vol.1,2 and 3
(3th Edition) Butter Worth-Heineman, 1994.

o K. R. Trethewey and J. Chamberlain, Corrosion for Science and Engineering
(2™ edition), Longman Scientific and Technical, Longman Group
Technical, Essex, England, 1995

Odevler ve Projeler

(Homework & Projects

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmedeki Katkisi,
(Quantity) %
(Effects on Grading, %)

Yil i¢i Smavlan 1 40
(Midterm Exams)

Kisa Sinavlar 2 10
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)




Diger Uygulamalar
(Other Activities)
Final Sinaw1 1 50
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Korozyonun tanimi, 6nemi ve temel prensipleri 1,3
2 Korozyonun smiflandirilmasi 2
3 Elektrokimyasal korozyonun termodinamik ilkeleri 2
4 Elektrokimyasal korozyonun kinetik ilkeleri 2
5 Pasiflesme ve pasiflesmenin bozulmasi 2
6 Korozyon tiirleri: tekdiize korozyon, lokal korozyon, galvanik korozyon ve derisiklik pili 1,2
korozyonu
7 Korozyon tiirleri: Oyuklanma ve aralik korozyonu, ortamin katkisi ile meydana gelen 1,2
catlamalar
8 Korozyon tiirleri: Metalurjik yapimin korozyon tizerindeki etkisi. Hidrojen, erozyon ve 1,2
asinma ile ilintili korozyon
9 Korozif ortamlarda korozyon: Atmosfer, toprak alti, su ve sulu ortamlar 1,2
10 Mikro biyolojik etkili korozyon, beton korozyonu, yiiksek sicaklik ortamlar 2,3
11 Korozyondan korunmanin prensipleri: Tasarim, metal ve ortam degisimi, ara ylizey 2
degisimi
12 Korozyondan korunma: Inorganik, metalik ve doniisiim kaplamalar 2
13 Korozyondan korunma: Organik kaplamalar ve frenleyiciler, katodik ve anodik koruma 2
14 Korozyondan korunma amaci ile malzeme se¢iminin ilkeleri 2,3
COURSE PLAN
Course
Weeks Topics Outcomes
1 Definition , significance and basic principles of corrosion. 1,3
2 Classification of corrosion 2
3 Thermodynamic principles of electrochemical corrosion. 2
4 Electrochemical kinetics of corrosion 2
5 Passivity and breakdown of passivity. 2
6 Forms of corrosion:- Uniform corrosion, localized corrosion; galvanic corrosion and 1,2
concentration cell corrosion
7 Forms of corrosion: Pitting, and crevice corrosion, environmentally induced cracking 1,2
8 Forms of corrosion: Effects of metallurgical structure on corrosion. Corrosion related 1,2
damages by hydrogen, erosion and wear.
9 Corrosion in selected corrosive environments:- atmosphere, soil water and aqueous 1,2
environments
10 Microbiologically induced corrosion, concrete corrosion High temperature 2,3
environments
11 Principles of corrosion protection: - design, change of metal, change of environment, 2
change of interface
12 Corrosion protection: - inorganic, metallic and conversion coatings 2
13 Corrosion protection: - organic coatings and inhibitors, cathodic and anodic 2
protection.
14 Principles of materials selection for corrosion protection 2,3




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 iletisim kurabilme becerisi

T |—|od |

Miihendislik ¢6ziimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in
gereken genis kapsamli bir egitim

Yasam boyu 6grenim geregini algilamis ve bu beceriyi kazanmis olmalar

Glincel/cagdas konulara iligkin bilgi sahibi olmalar

Xi—-

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 2013
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