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DERS BiLGi FORMU

ENSTITU/FAKULTE/YUKSEKOKUL ve PROGRAM: FEN BiLIMLERI ENSTIiTUSU/MAKINA
MUHENDISLiGi ANABILIM DALI

DERS BILGILERI
. Tiiri T+U o
Adi Kodu Dili Zorunlu/ | Yariyih Saati Kredisi | AKTS
Secmeli aati
Malzeme Yorulmasi MAK 723 | Tiirkge 3 3 7.5

On Kosul Dersleri

Ders Sorumlulari

Ders Sorumlu Yardimcilari

Doktora Ogrencilerine ¢evrimsel yiiklemelere maruz makine pargalarinda yorulma
hasarinin degerlendirilmesi ve yorulmaya karsi tasarimda malzeme, 1s1l islem ve parca
bazinda ilgili parametrelerin tanitarak bilgi ve beceriler kazandirmak. Uygulamalar ile
Ogrenciye tasarim deneyimi kazandirmak

Dersin Amaci

Dinamik zorlanmalar altinda malzeme davranigini 6grenmek, Hasar olusum safhalari,

Dersin Ogrenme Ciktilan Zorlanma durumuna, ¢entik ve malzemeye bagl olarak 6miir hesabi.

Hafta On Hazirhik Konular/Uygulamalar Metot

1 Yorulma zorlamasi ve kirilmasi,
mekanizmasi, 6nemi ve temel etkenler

) Kiriklarin makroskopik bulgular ve
zorlanma iligkileri
Yorulma dayaniminin (YD) belirlenmesi,

3 Wohler egrisi, kisa Omiirli yorulma, uzun
Omiirlii yorulma bolgeleri, genleme-¢evrim
sayisi egrilerinin elde edilmesi,

Tasarimda SMITH diyagramlarinin

4
kullanimi
Yorulma zorlanmasi i¢in malzeme se¢imi,
¢elik ve dokme demirlerin yorulma

5 ozellikleri, farkliliklar1, malzeme
ozelliklerinin belirlenmesinde temel
kabuller
Kaynakli baglantilarin yorulma davranist,

6 181l islemlerin etkisi ve sonuglart

7 Malzemelerin korozif ortamda yorulmasi ve
sonuglari

8 ARA SINAV
Kaplamalarin korozyonlu yorulma

9 S
durumunda etkileri

10 Par¢a bazinda konstriiktif ¢entiklerin
yorulma davranigina etkileri

11 Yiizey sertlestirme islemlerinin diiz ve




centikli parcalarin YD etkileri

12

Plastiklerin ve karma malzemelerin
yorulma &zellikleri. Makine pargalarinin
yorulma dayanimlarinin hesaplanmasi

13

Catlakli pargalarin yorulma dmriiniin
belirlenmesinde kirilma mekanigi yaklagimi

14

Yorulma faz diyagrami, Yorulmada klasik

tasarima ait sayisal ornekler

KAYNAKLAR

Ders Kitabi veya Notu

Fundamentals of Metal Fatigue Analysis, J.A. Bannantine, J.J. Comer, Prentice
Hall, New Jersey 1990.

Diger Kaynaklar
DEGERLENDIRME SiSTEMi
Etkinlik Tiirleri Katk Yiizdesi
Ara Smav 40
Kisa Smav —
Odev, Proje 20
Yariyil Sonu Simnavi 40
Toplam 100
DERSIN PROGRAM CIKTILARINA KATKISI
Katki Diizeyi
No Program Ciktilar1
1 2 3 4 5
Miihendislik alaninda bilimsel aragtirma yaparak bilgiye genislemesine ve
1 . . . o . . X
derinlemesine ulasabilme, bilgiyi degerlendirme, yorumlama ve uygulama becerisi
Makine mithendisligi ile ilgili konularda strateji, politika ve uygulama planlari
2 geligtirebilmek ve elde edilen sonuglari, kalite siiregleri gergevesinde X
degerlendirebilmek
3 Verilerin toplanmasi, yorumlanmasi, duyurulmasi agamalarinda ve mesleki tiim X
etkinliklerde toplumsal, bilimsel ve etik degerleri gozetme yeterliligi
4 Eldeki mevcut verileri kullanarak bilimsel yontemlerle bilgiyi isleyebilme ve uygulama X
becerisi, degisik disiplinlere ait bilgileri biitiinlestirebilme becerisi
5 Miihendislik problemlerini kurgulayabilme, ¢6zmek i¢in yontem gelistirme ve X
coziimlerde yenilik¢i yontemler uygulama becerisi
Yeni ve orijinal fikir ve yontemler gelistirme becerisi; sistem, par¢a veya siireg
6 T L2 S X
tasarimlarinda yenilik¢i ¢oziimler gelistirebilme becerisi
7 Mesleginin yeni ve gelismekte olan uygulamalart hakkinda farkindalik; gerektiginde X
bunlart inceleme ve 6grenebilme becerisi
8 Miihendislik uygulamalarinin sosyal ve ¢evresel boyutlarini anlama ve sosyal ¢evreye X
uyum becerisi
9 Miihendislikte uygulanan modern teknik ve yontemler ile bunlarin sinirlar1 hakkinda X
kapsamli bilgi




10 Caligmalarinin siire¢ ve sonuglarimni, o alandaki veya disindaki ulusal ve uluslararasi X
ortamlarda sistematik ve acik bir sekilde yazili ya da sozlii olarak aktarabilme becerisi
AKTS /iS YUKU TABLOSU Is Yiikii (Saat)

Ders ici Ders Saati ( 14 x Haftalik Ders Saati) 42

Odev 60
Ders Dis1 Arastirma 49,5

On Hazirlik, Pekistirme Calismalar 10

Diger Faaliyetler 217,75

Ara Sinav (Ara Sinav Sayis1 x Ara Sinav Siiresi) 1
Smavlar

Yariyil Sonu Sinavi 1
Toplam is Yiikii 191,25
Toplam is Yiikii / 25.5 (s) 7,5
Dersin AKTS Kredisi 7.5
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INSTITUTE/FACULTY/SCHOOL and PROGRAMME:

COURSE INFORMATION

Pre-requisites

Medium of Type T+P Local
Name Code Instruction Fggt‘f(')f;’ Semester | iour | Credit | E€TS
] ) ) ) Fall /
Fatigue of Materials MAK723 Turkish Optional ) 3+0 3 75
Spring
None

Course Instructor

Instructor Assistants

Course Objective

Evaluation of fatigue failure of machine parts subjected to cycling loadings
and in design against to fatigue, to gain presentation of knowledge and skill
about the relevant parameters based on material, heat treatment and part. To
gain design experience with problems and/or examples on to students

Course Learning Outcomes

To learn material behaviour under the dynamic loading, To learn phase of
failure formation, Fracture mechanics application in life calculation

COURSE PLAN
Week | Course Preparation Subjects/Applications Method
1 Fatigue loading and fatigue fracture, mechanism,
impotance and basis effects
Microscopic data of fractured parts and loading
2 relations
To determine fatigue strength, wohler curve, low-
3 cycle fatigue and long-cycle fatigue areas, to get
strain-cycle number curve, statistic methods
4 Using of SMITH diagram in design
Material selection for fatigue loading, fatigue
5 properties of steel and cast ironand their diffrences,
Wohler and Smith diagrams
Fatigue behaviour of welded link, effects of heat
6 treatments and results
7 Fatigue of materials in corrosive condition and results
8 MIDTERM EXAM
9 Effects of coatings in corrosion fatigue
10 Effect of constructive notchs on fatigue behaviour
Effects of surface hardening processes in plain and
11 notched parts to fatigue strength
Fatigue properties of plastic and compoiste materials.
12 Calculation of fatigue strength
Determining fatigue life for cracked parts,fracture
13 mechanics approach
Fatigue phase diagram, numerical examples belogn
14 to classical design in fatigue, to take preventive
measures in point of increasing fatigue strength




COURSE RESOURCES

Coursebook /Notes

Hall, New Jersey 1990.

Fundamentals of Metal Fatigue Analysis, J.A. Bannantine, J.J. Comer, Prentice

Other Resources

ASSESSMENT SYSTEM
Activity Types Contribution Percentage
Midterm(s) 30 %
Quizzes
Assignments/ Projects 30 %
Final 40 %
Total 100 %
THE CONTRIBUTION OF THE COURSE OUTCOMES TO PROGRAMME OUTCOMES
Contribution Level
No Programme Outcomes
1 2 3 4 15
Ability to access wide and deep information with scientific researches in the field of
1 Engineering, evaluate, interpret and implement the knowledge gained in his/her field X
of study.
Ability to complete and implement “limited or incomplete data” by using the
2 scientific methods. X
Ability to consolidate engineering problems, develop proper method(s) to solve and
3 apply the innovative solutions to them. X
Ability to develop new and original ideas and method(s), to develop new innovative X
4 solutions at design of system, component or process.
Gain comprehensive information on modern techniques, methods and their borders X
5 which are being applied to engineering.
Ability to design and apply analytical, modelling and experimental based research, X
6 - - - -
analyze and interpret the faced complex issues during the design and apply process.
7 Gain high level ability to define the required information and data. X
Ability to work in multi-disciplinary teams and to take responsibility to define X
8 approaches for complex situations.
Systematic and clear verbal or written transfer of the process and results of studies at X
9 national and international environments.
Aware of social, scientific and ethical values guarding adequacy at all professional X
10 activities and at the stage of data collection, interpretation, and announcement.
ECTS/WORKLOAD TABLE Workload (hour)
In-Class Class Hours ( 14 x Weekly Class Hours) 42
Assignments 60
Out of-Class Research 49,5
Class Preparation and After Class Study 10
Other Activities 27,75
Examinations Midterms (Number of Midterms x Duration of 1
Midterms)
Final 1
Total Workload 191,25
Total Workload / 25,5 (h) 7,5
Course ECTS Credit 7,5







