MEM-436 KIRILMA MEKANIGINE

METALURJI VE MALZEME MUHENDISLIGI

GIRIS
Egitim ve Ogretim Yontemleri Krediler
Y 1 . i .. .
ko Teori | Uyg. | Lab. Proje/Alan Odev | Diger Toplam Kredi AKTS
Calismasi
8 28 15 10 20 75 2 3
Ders Dili Tiirkce
Zorunlu / Seemeli
Secmeli ¢
On sartlar Yok

Dersin icerigi

Metallerde kirilma tipleri. Griffith gevrek kirilma teorisi, ¢atlak ilerlemesi, siinek kirilma, elastik
plastik kirilma mekanigi, centik etkisi. Enerji-sicaklik doniisiim egrileri. Gerilme siddet
faktoriiniin tayini, kirllma i¢in tasarim. Temper kirilganligi, hidrojen kirilganhg, lineer-elastik,
elastik-plastik kirilmada kararsizlik, yorulmada catlak ilerlemesi, korozif ortamda yorulma,
gerilmeli korozyon.

[Dersin Amaci

Malzemelerin kirilma davraniglarinin anlagilmasi

Ogrenme Malzemelerde mikro diizeyden makro diizeye kadar ¢atlak yayilmasmin nedenleri
Ciktilar: ve
Yeterlilikler
Ders Kitab 1) E.E. Gdoutos, Fracture Mechanics, Kluwer Academic Publishing, Boston, 1993.
\ve/veya 2) R.W. Hertzberg, Callister, Deformation and Fracture Mechanics of Engineering Materials,
Kaynaklar Fouth Edition, John Wiley and Sons, Inc., 1996.
Varsa ) oarak Ty g oy
isaretleyiniz
Ara Sinavlar X 30
Kisa Sinavlar
Degerlendirme [Odevler X 10
Olgiitleri Projeler
Donem Odevi
|Laboratuar
Diger
Dénem Sonu Sinavi X 60
Ders
Sorumlulari
Hafta |Konular
1 Kirilma mekanigine giris, teorik kohesive mukavemet,
2 Gerilme y181lmasi faktorii, ¢entik hassasiyeti, kirilmaya etki eden degiskenler,
3 Mikroskopik kirilma mekanizmalari,
4 Makroskopik kirllma mekanizmalar1 ve kirilma yiizeylerinin incelenmesi,
5 Yavas ¢atlak biiyiimesi
6 Vize
7 Yorulma yoluyla gatlak biiyiimesi,
8 Kirilma tiirleri,
9 Griffith catlak teorisi, enerji yaklagim metodu,
10 Catlaklarm gerilme analizi, diizlem gerilme ve diizlem sekil degistirme hali,
11 Lineer elastik kirilma mekanigi, kirilma toklugunun tayin edilmesi,
12 Elastik-plastik kirilma mekanigi, ¢atlak ucu aginimi metodu,
13 Darbe enerjisi-kirilma tokluk iligkileri
14 Y orulmali korozyon testleri,
15 Gerilmeli korozyon testleri




MEM-436 Introduction to Fracture

Metallurgy and Materials Engineering

Mechanics
Methods of Education Credits
Semester i i
Lecture| Recit. | Lab. Prog;ztc/ll;leld Homework] Other Total Credit] ECTS

8 28 10 30 10 78 2 3
Language Turkish
Compulsory / .
Elective IEIectlve
Prerequisites  |None

Course Contents

Types of fracture in metals. Griffith theory of brittle fracture, crack propagation, ductile
fracture, elastic-plastic fracture mechanics, notch effects. Energy-temperature curves.
Determination of stress intensity factor, fracture design philosophy; temper brittleness,
hydrogen embitterment, Instability of liner elastic and elastic-plastic fracture, fatigue crack|
propagation, corrosion fatigue, stress corrosion cracking.

Course Objectives
. IUnderstanding the fracture behavior of materials

Learning
Outcomes and
Competences
Textbook 1) E.E. Gdoutos, Fracture Mechanics, Kluwer Academic Publishing, Boston, 1993.
and /or 2) R.W. Hertzberg, Callister, Deformation and Fracture Mechanics of Engineering Materials,
Reference |Fouth Edition, John Wiley and Sons, Inc., 1996.
Assessment Percentage
Criteria If any, mark as (X) (%)
[Midterm Exams X 30
Quizzes
|[Homeworks X 10
[Projects
[Term Paper
|Laboratory Work
Other
|Final Exam X 60
Instructors
Week Subject
1 Fracture mechanics, theoretical cohesive strength,
2 Stress concentration factor, notch sensitivity, break-affecting variables,
3 Microscopic fracture mechanics,
4 Macroscopic examination of fracture mechanics and fracture surfaces,
5 Slow crack growth
6 Mid-term exam
7 Through fatigue crack growth,
8 Fracture types,
9 Griffith crack theory, energy approximation method,
10 Stress analysis of cracks, plane stress and plane strain state,
11 Linear elastic fracture mechanics, fracture toughness determination,
12 Elastic-plastic fracture mechanics, the crack tip of the inclination method,
13 Impact energy-fracture toughness relations
14 Corrosion fatigue tests,
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the stress corrosion tests




