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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Mukavemet - Il Strength of Materials - 1l
Kodu Yaryili Kredisi AKTS Kredisi Ders Uygulamasll, Saat/Hafta
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Implementation, Hours/Week)
Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
MUK 210 3 3 5 2 2 0
Bolum/Program Makine Mihendisligi / Mechanical Engineering
(Department/Program)
Dersin Taru Zorunlu Dersin Dili Tirkce
(Course Type) (Compulsory) (Course Language) Turkish
Dersin Onkosull .
(Ce(galrr;eogrgl?e%]lﬁgites) Muk 209— Mukavemet | (MUK 209E Strength of Materials — 1)
Dersin Mesleki bilesene Temel Bilim Temel Muhendislik Muhendislik insan ve Toplum
katkisi % (Basic Science) (Engineering Ta_sarlm Bilim (General
(Course Category by Science) (Engineering Education)
Content, %) Design)
75% 25%

Dersin igerigi
(Course Description)

Burulma, Burkulma, Gerilme ve $ekil Degistirme Durumlari, Mukavemet Hipotezleri.
Birlesik Mukavemet Halleri,Yorulma.

Torsion, Buckling of Columns, States of stress, State of strain, Criteria for Failure,
Combined Loading, Fatigue.

Dersin Amaci
(Course Objectives)

1.Mukavemetin temel kavram ve prensiplerini 6gretmek.

2.Butun zorlanma durumlari igin gerilme ve sekil degistirme hesaplarini
yapabilme becerisini kazandirmak.

3.Bunlari muhendislik uygulama ve tasarimlarinda kullanabilme becerisini
kazandirmak.

1.To provide the basic concepts and principles of strength of materials.
2.To give an ability to calculate stresses and deformations of objects under
external loadings.

3.To give an ability to apply the knowledge of strength of materials on
engineering applications and design problems.




Dersin Ogrenme Ciktilari
(Course Learning
Outcomes)

Bu dersi basariyla gegen dgrenciler:

Burulmaya galisan sistemlerdeki gerilmeleri hesaplayacaktir

I¢c kuvvet ve momentleri kullanarak, bunlardan kaynaklanan degisik tip
gerilmeleri hesaplayacaktir

Birlesik zorlanma halindeki gerilmeleri hesaplayacaktir

Asal gerilmeleri Mohr Gerilme Cemberi yardimiyla hesaplayacaktir
Cesitli sistemlerde ortaya ¢ikan sekil degistirmelerini hesaplayacaktir
Statik belirsiz sistemlerde bilinmeyen kuvvet ve sekil degistirmeleri
hesaplayacaktir

Mihendislikte giivenlik ve ekonomi 6gelerini optimize edecektir
Dinamik yuk altinda yorulma analizi yapacaktir
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Student, who passed the course satisfactorily can:

Determine the stresses of members under torsion

Calculate the different stress components due to internal forces and
moments

Determine the stresses under combined loadings

Determine the principal stresses by using Mohr Circle

Calculate the deformations under various loading types

Calculate the internal forces and resulting forces deformations in statically
indetermined systems

Optimize the safety and economics for engineering applications
Perform fatigue analysis for systems under dynamic loadings
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Ders Kitabi
(Textbook)

=

Mustafa Savci, Alaeddin Arpaci, 2007, Mukavemet, Teorik Esaslar,
C6zumli Problemler, Birsen Yayinevi Ltd. S$ti., ISBN:975-511-106-.

N

Ferdinand P. Beer, E. Russel Johnston, Jr., John T. DeWolf, 2004,
Mechanics of Materials, McGraw-Hill Companies, ISBN:007-123568-X.

Diger Kaynaklar
(Other References)

1. R.C. Hibbeler, 2004, Mechanics of Materials, Prentice Hall, ISBN:0-
13-124-571. Mustafa inan, 2001, Cisimlerin Mukavemeti, iTU Vakfi,
ISBN:975-7463-05-.

2. Mehmet Bakioglu, 2001, Cisimlerin Mukavemeti, Beta Basim Yayim
Dagitim A.S., ISBN:975-486-435-.

3. Mehmet Omurtag, 2005, Mukavemet Cilt-l, Birsen Yayinevi Ltd. $ti.,
ISBN:975-511-431-. Mehmet Omurtag, 2005, Mukavemet Cilt-1l, Birsen
Yayinevi Ltd. $ti.,ISBN:975-511-432-.

4. Mustafa Inan, 2001, Cisimlerin Mukavemeti, iTU Vakfi Yayinlari.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaciyla édevler verilecek
Bu 6devler bir hafta sonra teslim edilmesi istenecektir.
Odev sorularindan sinavlara hazirlanma esnasinda faydalanabilirler.

Homeworks will be assigned to enable better understanding of subjects.

All homework problems are to be handed in a week after they are assigned.
Homework problems may be used as a source for exams.

Laboratuar Uygulamalari
(Laboratory Work)

Yok.

N/A

Bilgisayar Kullanimi
(Computer Use)

Odevlerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.

Students may use computer programs to solve their homework assignments.

Diger Uygulamalar
(Other Activities)

Yok.

N/A




Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi - En az
(Quantity - Minimum)

Degerlendirme Katkisi %
(Effects on Grading %)

Yilici Sinavlari 2
(Midterm Examas)

30%

Kisa Sinavlar 3
(Quizzes)

15%

Odevler 2
(Homeworks)

5%

Projeler
(Projects)

Donem Odevi
(Perm Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1
(Final Exam)

50%

DERS PLANI

Hafta |[Konular Ciktilar
1 Silindirik elemanlarin burulmasi, statikge belirsiz sistemler 1,2
2 ince cidarli tiiplerin burulmasi, daireden farkl dolu kesitlerde burulma geriimesi 1,2
3 Millerde glg iletimi, basik helisel yaylar 1,2
4 Stabilite Kavrami, Elastik Bélgede Burkulma 2,7
5 Elastik Olmayan Bolgede Burkulma 2,7
6 Duzlemsel Gerilme Durumlari 4
7 Uc Eksenli Gerilme Durumlari 4
8 Birlesik Zorlanmalar 3,4,6,7
9 Sekil Degistirme Durumlari 6,7
10 |Gok Boyutlu Durumlarda Gerilme-Sekil Degistirme Bagintilari 3,45
11 |Deneysel Gerilme Analizi 2,3,4,5,6
12 |Hacim Degistirme, Hacim ve Bigim Degistirme Enerjileri 5,7
13  |Mukavemet Hipotezleri (Kirilma Teorileri) 2,3,4,6,7
14  [Surekli Mukavemete Giris (Yorulma) 6,7,8

COURSE PLAN
\Week [Topics Outcomes
1 Torsion of Circular Bars and Statically Indeterminate Systems 1,2
2 Torsion of Thin Walled Tubular Sections, Torsion in non-circular cross-sections 1,2
3 Power transmission in shafts, helicoil spring. 1,2
4 Concept of Stability, Buckling in Elastic Regime 2,7
5 Inelastic Buckling of Structures 2,7
6 States of Plane Stress 4
7 States of 3-Dimensional Stress 4
8 Combined Loadings 3,4,6,7
9 States of Deformation 6,7
10 |[Stress-Strain Relations in Multidimensional States 3,4,5
11  |Experimental Stress analysis 2,3,4,5,6
12 [Change of Volume, Volumetric and Distortional Strain Energy 57
13 Failure Theories 2,3,4,6,7
14  [Introduction to Fatigue 6,7,8




Dersin Makina Mﬁhendisligi Programlyla lligkisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi

1 2

3

Matematik, fen bilimleri ve mihendislik bilgisini makina muhendisligi problemlerini
¢6zmede kullanabilme becerisi

X

Deney tasarlayip yirutebilme, sonuglarini analiz edip yorumlama ve modern arag,
gere¢ ve techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve X
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda c¢alisabilme ve/veya liderlik yapma becerisi

Makina Muhendisligi problemlerini tanimlama, formile etme ve ¢dzme becerisi X

Mesleki ve etik sorumluluk anlayisina sahip olma

Tirkge ve Ingilizce etkin yazili ve szl iletisim kurma becerisi

Makina muhendisliginin ulusal ve kiresel boyutlardaki etkileri hakkinda bilgi sahibi
olma ve yorum yapabilme becerisi

Hayat boyu (Sirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina muhendisliginin gincel ve ¢gagdas konularina iligkin bilgi sahibi olma

Muhendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern muhendislik
yontemlerini ve ¢gagdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili
bilgi ve uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam
Relationship between the Course and Mechanical Engineering Curriculum

Level of

Program Outcomes Contribution

1 2

3

An ability to apply knowledge of mathematics, science, and engineering on
mechanical engineering problems

X

An ability to design and conduct experiments, as well as to analyze and interpret data
and use modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet X
desired performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems. X

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

An ability to understand and comment on the impact of engineering solutions in a
national and global context.

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues in mechanical engineering

An ability to use the techniques, skills, and modern engineering tools , such as
computer programs, necessary for engineering design and analysis and use modern
information systems

A detailed knowledge of and experience on a specific application field of mechanical

engineering

1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) imza (Signature)
Prof. Dr. Tuncer TOPRAK 17.Mart.2011
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