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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
MUKAVEMET STRENGTH OF MATERIALS
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) | (Theoretical) (Tutorial) (Laboratory)
MUK 207 4 3 5 3 - -
MUK 207E
Béliim / Program | njakina Miihendisligi / imalat Miihendisligi
EnD)epartme”t/ Progra | Mechanical Engineering / Manufacturing Engineering
Dersin Tiirii Zorunlu Dersin Dili Turkge (Turkish)
(Course Type) (Compulsory) (Course Language) | Ingilizce /(English)
I?ersin
%(‘)‘S‘g:“a“ STA 201 MIN DD OR STA 202 MIN DD OR STA 204 MIN DD OR MEK 205 MIN DD

Prerequisites)

Dersin mesleki
bilesene katkisi,
%

(Course Category
by Content, %)

Temel Miihendislik
(Engineering Science)

Insan ve Toplum Bilim
(General Education)

Miihendislik Tasarim
(Engineering Design)

Temel Bilim
(Basic Sciences)

- 75% 25% -

Dersin Icerigi

(Course
Description)

Temel Kavramlar. Malzemelerin Mekanik Ozellikleri. Eksenel Normal Kuvvet. Kesme. Egilme.
Elastik Egri. Burulma. Kolon Burkulmasi. Gerilme ve Sekil Degistirme Durumlari. Mukavemet
Hipotezleri. Birlesik Zorlanmalar.

Basic Concepts. 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
Loadings.

Dersin Amaci

(Course Objectives)

1.Mukavemetin temel kavram ve prensiplerini 6gretmek

2.Biitiin zorlanma durumlart i¢in gerilme ve sekil degistirme hesaplarini yapabilme becerisini
kazandirmak

3.Bunlar1 miihendislik uygulama ve tasarimlarinda kullanabilme becerisini kazandirmak

1.To teach 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
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla gecen dgrenciler:

. Diizlemsel sekillerin geometrik 6zelliklerini taniyacaktir,

. Tastyic1 sistemlerde mesnet tepkilerini ve kesit tesirlerini hesaplayacaktir, (a)

. 1ki temel gerilme tipini ayirt edecektir,

. I¢ kuvvet ve momentleri kullanarak gerilmeleri hesaplayacaktir,

. Birlesik zorlanma halindeki gerilmeleri hesaplayacaktir, (€)

. Asal gerilmeleri Mohr Gerilme Cemberi yardimiyla hesaplayacaktir, (e)

. Cesitli sistemlerde ortaya cikan sekil degistirmelerini hesaplayacaktir, (€)

8. Statik belirsiz sistemlerde bilinmeyen kuvvet ve sekil degistirmeleri hesaplayacaktir, (€)
9. Miihendislikte giivenlik ve ekonomi &gelerini optimize edecektir. (c, )
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Student, who passed the course satisfactorily can:

(Note: The letter(s) in parentheses addresses the relevant program outcome(s))
1. Determine the geometric properties of area elements, (a)

. Calculate the support reactions and internal forces in structural elements,

. Distinguish two basic types of stresses,

. Calculate the stresses by using internal forces and moments,

. Determine the stresses under combined loadings, (e)

. Determine the principal stresses by using Mohr Circle, (e)

. Calculate the deformations under various loading types, (€)

. Calculate the internal forces and resulting forces deformations in statically indetermined systems, (e)
. Optimize safety and economics for engineering applications. (c, €)
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Ders Kitabi
(Textbook)

Mustafa Savci, Alaeddin Arpaci, 2007, Mukavemet, Teorik Esaslar, Coziimlii
Problemler, 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
(Other References)

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.

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

Mehmet Omurtag, 2005, Mukavemet Cilt-1, Birsen Yaymevi Ltd. Sti., ISBN:975-
511-431. Mehmet Omurtag, 2005, Mukavemet Cilt-N, Birsen Yaymevi Ltd. Sti.,
ISBN:975-511-432.

Odevler ve Projeler

(Homework & Projects)

Ogrencilere dersi daha iyi anlamalar1 amactyla 6dev 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 Kullanim

(Computer Use)

Odevlerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.

Students are encouraged to use computer programs to solve their homework
assignments.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Sinavlan 2 Ogretim iiyesine birakilmigtir
(Midterm Exams) (Up to instructor)

Kisa Sinavlar 3 Ogretim {iyesine birakilmistir
(Quizzes) (Up to instructor)
Odevler 2 Ogretim {iyesine birakilmistir
(Homework) (Up to instructor)
Projeler - -

(Projects)

Dénem Odevi/Projesi - -

(Term Paper/Project)

Laboratuar Uygulamasi - -

(Laboratory Work)

Diger Uygulamalar - -

(Other Activities)

Final Sinavi 1 40 % min., 60 % max.
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Alan Eylemsizlik Momentleri 1
2 Tagiyic1 Sistemlerde Kesit Tesirleri 2
3 Mukavemetin Esaslar1. I¢ Kuvvet ve Gerilme Kavranu 3
4 Eksenel Kuvvet Hali. Termal Gerilmeler. Ince Cidarli Silindirik Kaplar. Hiperstatik 4-7-8
Problemler
5 Kesme Zorlanmasi. 4
6 Egilme Zorlanmasi. Diiz Egilme. 4
7 Egik Egilme. 4-5
8 Elastik Egri. Ara Sinav | 7-8
9 Elastik Egri. Burulma Zorlanmasi. 4-7-8
10 Burulma Zorlanmasi. Kolon Burkulmasi. 4
11 Gerilme Durumlari. 6
12 Sekil Degistirme Durumlari. Ara Smav I 7
13 Mukavemet Hipotezleri. 6-9
14 Birlesik Zorlanmalar 6-9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Moments of Inertia for an Area 1
2 Internal Forces in Structural Elements 2
3 Fundamentals of Strength of Materials. Concepts of Stress and Internal Force 3
4 Axial Force. Thermal Stresses. Thin- Walled Cylinders. Statically Indetermined Systems 4-7-8
5 Shearing Force 4
6 Pure Bending 4
7 Unsymmetrical Bending 4-5
8 Deflection of Beams Midterm Exam | 7-8
9 Deflection of Beams. Torsion 4-7-8
10 Torsion. Buckling of Columns 4
11 States of Stress 6
12 States of Strain. Midterm Exam 11 7
13 Failure Criteria 6-9
14 Combined Loadings 6-9




Dersin imalat Miihendisligi Programuyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1 2
a | Imalat problemlerinin ¢dziimiine temel ve miihendislik bilimlerinin prensiplerini o
uygulama becerisi
b | Deney tasarlayip yiiriitebilme, sonug¢larini analiz edip yorumlayabilme becerisi
Bir makinay1, parcasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve o
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi
Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi
Imalat Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi Y

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma

Yagam boyu (siirekli) 6grenimin 6nemini algilamis olma

Imalat miihendisliginin giincel ve ¢agdas konularma iliskin bilgi sahibi olma
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Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

® Tam O Kismi

Relationship between the Course and Manufacturing Engineering Curriculum

Level of
Program Outcomes Contribution
1 2
a | An ability to apply knowledge of mathematics, science and engineering on manufacturing o
engineering problems
b | An ability to design and conduct experiments as well as to analyze and interpret data and
use modern tools and equipment
c | An ability to select develop and/or design a system, component or process to meet desired o
performance manufacturing capabilities and economic requirements
d | Anability to function on and/or develop leadership in multi-disciplinary teams
e | An ability to identify, formulate and solve manufacturing engineering problems P
f | Anunderstanding of professional and ethical responsibility
g [ An ability for effective written and oral communication in Turkish and English
h | An ability to understand and comment on the impact of manufacturing engineering
solutions in a national and global context
i | A recognition of the need for, and an ability to engage in life-long learning
j | A knowledge of contemporary issues in manufacturing engineering
k | 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
® Full O Partial
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Program Yiirtitme Kurulu 8/1/2010
(Program Steering Committee)




