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Course Objectives

To introduce students to the fundamentals of failure in the material and
its reasons.

Course Contents

Introduction to failure analysis, causes and mechanisms of failure.
Identification of failure. Procedure of failure analysis. Destructive and
nondestructive inspection techniques. Fracture analysis, types of fracture,
fracture mechanics. Fatigue and fatigue defects. Creep and creep defects.
Wear and wear defects. Corrosion defects. Welding defects.
Embitterment of metals. Heat treatment defects. Mechanical working
defects. Materials selection, its importance and steps. Required factors
and diagrams. Selection of true materials with failure analysis.

Course Learning
Outcomes

Understanding of failure mechanisms in the engineering materials.
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Books

Journals, Articles,

Papers,
Symposiums
Planned learning Theoric | Practice | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching | 42 42 75
methods
Assessment Methods and Criteria Quantity (mark with “X”) Percentage (%)
Midterm Exam X 20
Quiz
Assignment X 20
Projects
Laboratory
Practice
Other
Final Exam X 60
WEEKLY COURSE PLAN
Week Contents and topics
1. Week Introduction to failure analysis,
2. Week Causes and mechanisms of defects.




3. Week Identification of failure.
4. Week Procedure of failure analysis.
5. Week Destructive and nondestructive inspection techniques.
6. Week Fracture analysis, types of fracture, fracture mechanics.
7. Week Fatigue and fatigue defects. Creep and creep defects.
8. Week Wear and wear defects. Corrosion defects.
9. Week Welding defects.
10. Week Embitterment of metals.
11. Week Heat treatment defects. Mechanical working defects.
12. Week Heat treatment defects. Mechanical working defects.
13. Week Materials selection, its importance and steps.
14. Week Required factors and diagrams.
15. Week Selection of true materials with failure analysis.
16. Week Examples for failure analysis and materials selection
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Dersin Amaci

Bu dersin amac1 hasar tipleri ve hasar olus mekanizmalar1 hakkinda bilgi
vermek, hasarli elemanlarin analizinin nasil yapilacagini 6gretmek ve dogru
malzeme se¢imi ile birlikte hasarlara ¢6ziim yollar1 6nermektir.

Dersin Icerigi

Hasar analizine giris, hasarin sebepleri ve mekanizmalari. Hasarin teshisi
Hasar analizinin kademeleri. Tahribatli ve tahribatsiz muayene yontemleri.
Kirilma analizi, kirilma tipleri, kirilma mekanigi. Yorulma ve yorulma hasari.
Stirlinme ve stirinme hasar1. Asinma ve aginma hasar1. Korozyon hasarlari.
Kaynak hatalar1 ve hasarlari. Metallerde 6zel kirilganliklar. Isil islem hatalar.
Mekanik igslem hasarlari. Malzeme se¢imi, 6nemi ve adimlari. Malzeme se¢im
faktorleri ve diyagramlari. Hasar analizleri ile birlikte dogru malzeme secimi.

Dersin Ogrenme

Bu dersi alan 6grenciler miithendislik malzemelerinde olusan hasar tipleri ve

Ciktilari mekanizmalar1 hakkinda bilgi sahibi olacak, hasar sorunlarini ¢6zme becerisi
kazanacaktir.
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Dersin Egitim-

Teorik | Uygulama | Lab. | Proje | Odev | Diger | Toplam | AKTS




Ogretim Yontemi 42 ‘ ‘ ‘ 42 ‘ 7,5
Dersin Degerlendirme Adet (“X” ile isaretleyiniz) Oran (%)
Olgiitleri

Ara Smav X 20
Kisa Sinav

Odev X 20
Proje

Laboratuar

Uygulama

Diger

Doénem Sonu Siavi X 60

HAFTALIK DERS PLANI

Hafta icerik ve Konular

1. Hafta Hasar analizine giris.

2. Hafta Hasarin sebepleri ve mekanizmalari.

3. Hafta Hasarin teshisi. Hasar analizinin kademeleri.

4. Hafta Tahribatli ve tahribatsiz muayene yontemleri.

5. Hafta Kirilma analizi, kirilma tipleri, kirilma mekanigi.

6. Hafta Yorulma ve yorulma hasari, Siiriinme ve siiriinme hasari
7. Hafta Asinma ve aginma hasari.

8. Hafta Korozyon hasarlari. Kaynak hatalari.

9. Hafta Metallerde 6zel kirillganliklar

10. Hafta Isil islem hatalar1 ve Mekanik islem hasarlari.

11. Hafta Uygulanmis hasar analizlerine 6rnekler

12. Hafta Uygulanmis hasar analizlerine drnekler

13. Hafta Malzeme se¢imi, onemi ve adimlari. Malzeme se¢im faktorleri ve diyagramlari.
14. Hafta Hasar analizleri ile birlikte dogru malzeme segimi.

15. Hafta Hasar analizleri ile birlikte dogru malzeme se¢imi.

16. Hafta Orneklerle malzeme secimi ve hasar analizi




