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DERS KATALOG FORMU
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Dersin Adi Course Name
Mukavemet Strength of Materials
Kodu Yaryili Kredisi AKTS Kredisi Ders Uygulamasi, Saat/Hafta
(Code) | (Semester) | (Local Credits) | (ECTS Credits) (Course Implementation, Hours/Week)
Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
MUK 205 4 4.5 6 4 1 0
MUK 205E
Bolum/Program MakiYa MiiheYdisligi / iwalat MiiheYdisligi
(Department/Program) Mechanical Engineering Department / Manufacturing Engineering Program
Dersin Tar( Zorunlu Dersin Dili Ttrkge (Turkish)
(Course Type) Compulsory (Course Language) Ingilizce /(English)

Dersin Onkosullari
(Course Prerequisites)

STA 201 veya STA 202 veya STA 204 veya STA 201E veya STA 202E veya STA
204E veya MEK 205 veya MEK 205E veya MEK 207 veya MEK 207E

Dersin Mesleki bilesene
katkis1 %

(Course Category by
Content, %)

Temel Bilim Temel Mihendislik Muhendislik insan ve Toplum
(Basic Science) (Engineering Tasarim Bilim (General
Science) (Engineering Education)
Design)
75% 25%

Dersin Igerigi
(Course Description)

Mukavemetin Temel Kavramlari.Malzemelerin Mekanik Ozellikleri. Eksenel
Normal Kuvvet. Kesme. Egilme. Elastik Egri. Burulma. Burkulma. Gerilme ve
Sekil Degistirme Durumlari. Mukavemet Hipotezleri. Birlesik Mukavemet
Halleri.Yorulma.

Basic Concepts of Solid Mechanics. Mechanical Properties of Materials. Axial
Loading. Transverse Shear. Bending. Deflection of Beams. Torsion. Buckling
of Columns. States of stress and strain. Criteria for Failure. Combined
Loading. Fatigue.

Dersin Amaci
(Course Objectives)

1.Mukavemetin temel kavram ve prensiplerini 6gretmek.

2.Butlin 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

Bu dersi basariyla gegen dgrenciler:

(Course Learning 1. DUzIemse] sekillerin geometrik 6zgl!iklerini taniyacaktir
Outcomes) 2. Taslyicl sistemlerde Kesit tesirlerini hesaplayacaktir
3. |ki temel gerilme tipini ayirt edecektir
4. ¢ kuvvet ve momentleri kullanarak gerilmeleri hesaplayacaktir
5. Birlesik zorlanma halindeki gerilmeleri hesaplayacaktir
6. Asal gerilmeleri Mohr Gerilme Cemberi yardimiyla hesaplayacaktir
7. Cesitli sistemlerde ortaya ¢ikan sekil degistirmelerini hesaplayacaktir
8. Statik belirsiz sistemlerde bilinmeyen kuvvet ve sekil degistirmeleri hesaplayacaktir
9. Miuhendislikte giivenlik ve ekonomi 6gelerini optimize edecektir
10. Dinamik yiik altinda yorulma analizi yapacaktir
Student, who passed the course satisfactorily can:
1. Determine the geometric properties of area elements
2. Calculate the internal forces in structural elements
3. Distinguish two basic types of stresses
4. Calculate the stresses by using internal forces and moments
5. Determine the stresses under combined loadings
6. Determine the principal stresses by using Mohr Circle
7. Calculate the deformations under various loading types
8. Calculate the internal forces and resulting forces deformations in statically indetermined systems
9. Optimize the safety and economics for engineering applications
10. Perform fatigue analysis for systems under dynamic loadings
Ders Kitabi Mustafa Savci, Alaeddin Arpaci, 2007, Mukavemet, Teorik Esaslar, Cézimli Problemler,
(Textbook) Birsen Yayinevi Ltd. Sti., ISBN:975-511-106-.
Ferdinand P. Beer, E. Russel Johnston, Jr., John T. DeWolf, 2004, Mechanics of Materials,
McGraw-Hill Companies, ISBN:007-123568-X.
Diger Kaynaklar R.C. Hibbeler, 2004, Mechanics of Materials, Prentice Hall, ISBN:0-13-124-571.

(Other References)

Mustafa inan, 2001, Cisimlerin Mukavemeti, iTU Vakfi, ISBN:975-7463-05-.

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

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

Mehmet Omurtag, 2005, Mukavemet Cilt-1l, Birsen Yayinevi Ltd. Sti.,
ISBN:975-511-432-.

Odevler ve Projeler
(Homework & Projects)

Ogrencilere dersi daha iyi anlamalari amaciyla édev verilecek ve bu 6devler bir
hafta sonra toplanacaktir. Odev sorularindan sinavlarda faydalanabilirler.

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)

Bilgisayar Kullanimi
(Computer Use)

Odevlerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.

Students may use computer programs to solve their homework assignments.

Diger Uygulamalar
(Other Activities)




Basari Degerlendirme Faaliyetler Adedi - En az Degerlendirme Katkisi %
Sistemi o (Activities) (Quantity - Minimum) (Effects on Grading %)
(Assessment Criteria) Yiligi Sinaviari > 30%
(Midterm Examas)
Kisa Sinavlar 3 15%
(Quizzes)
Odevler 2 5%
(Homeworks)
Projeler
(Projects)
Dénem Odevi
(Perm Paper)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinavi 1 50%
(Final Exam)
DERS PLANI
Hafta[Konular Ciktilar
1 Alan Eylemsizlik Momentleri 1
2 Taslyici Sistemlerde Kesit Tesirleri 2
3 Mukavemetin Esaslari. i¢ Kuvvet ve Gerilme Kavrami 3
4 Eksenel Kuvvet Hali. Termal Gerilmeler. Hiperstatik Problemler 4-7-8
5 ince Cidarl Basingli Kaplar. Kesme Zorlanmasi. Basit Egilme 4
6 Basit Egilme ve EgJik Egilme Halleri 4-5
7 Kesmeli Egilme. Elastik Egri 4-5-7-8
IS} Elastik Egri, Burulma Zorlanmasi ARA SINAV | |4-7-8
9 Burulma Zorlanmasi, Burkulma 4-7-8
10 [Burkulma, Gerilme durumlari (3]
11  |Sekil Degistirme Durumlari. Gerilme-Sekil Degistirme Bagintilar 6-7
12 |Deneysel Gerilme Analizi.Strain-Gage Uygulamalari. Mukavemet Hipotezleri ARA SINAV Il [5
13 |Mukavemet Hipotezleri. Birlesik Zorlanmalar 5-6-9
14 [Yorulma 10
COURSE PLAN
Week|Topics Outcomes
1 Moments of Inertia for an Area 1
2 Internal Forces in Structural Elements 2
3 Fundamentals of Strength of Materials. Concept of Stress. 3
4 Axial Force. Thermal Stresses. Statically Indetermined Systems 4-7-8
5 Thin- Walled Cylinders. Shearing Force. Pure Bending 4
6 Pure Bending and Unsymmetrical Bending 4-5
7 Transverse Shear. Deflection of Beams. 4-5-7-8
3 Deflection of Beams. Torsion. MTE1 |4-7-8
9 Torsion. Buckling. 4-7-8
10 |Buckling. States of Stress. 6
11 [States of Strain. Generalized Hooke Law. 6-7
12 |Experimental Stress Analysis. Strain-Gage Applications. Failure Criteria MTE 2 [5
13 [Failure Criteria. Combined Loadings. 5-6-9
14 |Fatigue. 10




Dersin Makina Miihendisligi Programyla iliskisi

PrograwiY wezuYa kazaYdiraPag dilgi ve dePeriler ;prograwa ait ¢iktilarz

Katki Seviyesi

1

2

3

Matewatik, fe¥ diliwleri ve wiiheYdislik dilgisiVi WakiYa WiiheYdisligi prodlewleriYi
cozwede kullaYadilWwe deDerisi

X

DeVey tasarlayip yiritedilwe, soYuglari¥i aYaliz edip yoruwlawa ve woderY arac,
gerec ve techizati kullaYadilwe deberisi

Bir wakiYayl, parcasi¥i veya prosesi, dekleYeY perforwaY¥si, iwalat dzellikleri¥i ve
ekoYowikligi saglayabak sekilde secwe, gelistirwe ve tasarlawa deDerisi

Cok disipliYli takiwlarda calisadilWwe ve/veya liderlik yapwa deDerisi

MakiYa MiiheYdisligi prodlewleriYi ta¥iwlawa, forwiile etwe ve ¢dzwe debDerisi

Mesleki ve etik soruwluluk aYlayisiYa sahip olWwa

Tirkee ve iVgilizDe etki¥ yazil ve sozlii iletisiw kurwa deDerisi

MakiYa wiitheYdisligiYi¥ ulusal ve kiiresel doyutlardaki etkileri hakkiYda dilgi sahidi
olma ve yorum yapabilme becerisi

Hayat doyu ;Surekliz egitiwi¥ 6Yewi¥i kavrawa ve uygulayadilwe deberisi

MakiYa WitheVdisligi¥i¥ giiYPel ve cagdas koYularYa iliski¥ dilgi sahidi olWwa

MiiheYdislik tasariw ve aYalizleriVde dilgisayar yaziliwlari gidi WoderY WwiiheYdislik
yoYtewleriVi ve cagdas dilgi erisiw olaYaklari¥1 kullaYadilWe deberisi

Ogre¥DiViY sectigi waki¥a witheYdisligi uygulawa ala¥lariYda¥ dirifde daha ayriVtili
bilgi ve uygulama deneyimi

1: Yok, 2. Kiswi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

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
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.

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)




