iTO
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
MAKINA TEORISi THEORY OF MACHINERY
AKTS Ders Uygulamasi, Saat/Hafta
Kredisi Kredisi (Course Implementation, Hours/\Week)
Kodu Yariyih (Local (ECTS Ders Uygulama Laboratuar
(Code) (Semester) Credits) Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 324 6 2,5 45 2 1 0
MAK 324E
Boéliim / Program Makina Miihendisligi / Makina Mithendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) English

Dersin Onkosullar

(Course Prerequisites)

(DNK205 / E veya DNK201/E veya DNK203/ E) ve (MAT201/E) ve MAT261/E
(DNK205/E or DNK201/E or DNK203/E) and (MAT201/E) and MAT261//E

Dersin mesleki bilesene

katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
10 70 20 -

Dersin Icerigi

(Course Description)

Mekanizma, kinematik diyagram, kinematik zincir, serbestlik derecesi kavramlari. Tek serbestlik
dereceli bazi temel mekanizmalarin tanitilmasi. Mekanizmalarin kinematik ¢oziimlemesi. Bazi
mekanizma tasarim problemleri. Mekanigin temel prensipleri. Makinalarda statik denge. Makina
hareket denklemi. Makina dinamiginin temel problemleri. Makina millerinde hiz dalgalanmalar1 ve
giderme yontemleri. Makinalarda mafsal ve yatak kuvvetlerinin hesabi. Makinalarda sarsma
kuvvetleri ve kiitle dengelemesi. Rijid rotorlarin dengelenmesi.

Mechanisms, kinematic diagrams, kinematic chains and mobility. Some basic mechanisms.
Kinematic analysis and synthesis of mechanisms. Review of some fundamental principles of
mechanics. Static balance of machinery. Machine equation of motion and its implementation. Speed
fluctuations and flywheel calculation. Force analysis in machinery. Shaking forces and mass

balance. Balancing of rigid rotors.

Dersin Amaci

(Course Obijectives)

1. Makinalarin kinematik ve dinamik incelemesinde kullanilacak yaklasim ve matematiksel
modelleri tanitmak.

2. Arzu edilen kinematik ve dinamik 6zelliklere sahip makinalarin tasariminda gerekli temel
bilgileri vermek

1. To Introduce the approaches and mathematical models used in kinematic and dynamic analysis
of machinery.

2. To give basic knowledge on kinematic and dynamic design of machinery.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi bagartyla tamamlayan 6grenciler;
I. Verilmis bir mekanizmanin kinematik zincirini, serbestlik derecesini belirleme ve kinematik
¢coziimlemesini gergeklestirme becerisi (a,e,k),
I1. Temel statik ve dinamik prensiplerini makinalara uygulama becerisi (a,e,k),
III. Makinalarin karsilasacagi temel dinamik sorunlar ve bunlarin 6nlenme/giderilme yollar1
hakkinda bilgiler (a,c),
IV. Istenen kinematik ve dinamik 6zelliklere sahip mekanizma ve makinalarin tasarimi konusunda
temel bilgiler (a,c)
kazanmis olacaktir.

Students who pass the course will be able to;

I. Determine the kinematic chain and mobility, and perform the kinematic analysis of a given
mechanism (a,e,k),

I1. Apply the fundamental principles of statics and dynamics to machinery (a,e,k),

I11. Understand and avoid/suppress certain common dynamical problems a machine may
undergo (a,c),

IV. Understand the fundamentals of machine design for desired kinematic or dynamic
performance (a,c).




Ders Kitabi Ders Notlar1 + R.L. Norton, Design of Machinery, Mc Graw-Hill, 3m ed. 2004.
(Textbook) (Lecture Notes + R.L. Norton, Design of Machinery, Mc Graw-Hill, 3% ed. 2004)
Diger Kaynaklar J.E. Shigley, J.J. Uicker, Jr., Theory of Mechanisms, McGraw-Hill, 2™ ed. 1995.

(Other References)

S. Doughty, Mechanics of Machines, , John Wiley & Sons, 3" ed. 1988.
F. Pasin, Makina Dinamigi, ITU Makina Fakiiltesi, Birsen yaymlari, 1994.
E. Soylemez, Mekanizma Teknigi, Prestij Basim Yayin, 2000.

E. Soylemez, Makina Dinamigi, Birsen Yayinevi, 2007.

Odevler ve Projeler

(Homework & Projects)

Bilgisayar destekli analiz gerektiren 3 donem i¢i 6dev verilecektir.

Three in term homework will be given requiring computer aided analysis.

Laboratuar Uygulamalan
(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Odevlerde bilgisayar analizi zorunlu olacak.

Computer aided analysis will be required in homework.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effect on Grading, %)

Yil i¢i Smavlan 2 40%

(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler 3
(Homework)

15%

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 45 %

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Mekanizma, kinematik diyagram, kinematik zincir kavramlar. [
2 Mekanizmanin serbestlik derecesi. [
3 Tek serbestlik dereceli bazi temel mekanizmalar. v
4 Mekanizmalarda konum ¢6ziimlemesi. Cevrim kapama denklemleri. |
5 Mekanizmalarda hiz ve ivme ¢dziimlemesi. [
6 Bazi mekanizma tasarim problemleri. v
7 Mekanigin temel prensipleri. 1l
8 Makinalarda statik denge. 1l
9 Makina hareket denklemi. 1]
10 Makina dinamiginin temel problemleri. 1l
11 Makina millerinde hiz dalgalanmalar1 ve giderme yontemleri. Volan hesabi. 1-111-1V
12 Mafsal ve yatak kuvvetlerinin hesabi. 1l
13 Sarsma kuvvetleri ve giderme yontemleri. Makinalarda kiitle dengelemesi. 1-111-1V
14 Rijid rotorlarin dengelenmesi 1-111-1V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Mechanism, kinematic diagram and kinematic chain. [
2 Mobility of mechanisms [
3 Basic single-degree-of-freedom mechanisms IV
4 Loop closure equations and position analysis of mechanisms [
5 Velocity and acceleration analysis of mechanisms [
6 Kinematic synthesis of mechanisms \Y
7 Review of fundamental principles of mechanics 1l
8 Static balance of machinery 1]
9 Machine equation of motion 1]
10 Fundamental problems of machine dynamics 1]
11 Speed fluctuations and flywheel calculation 1-11-1V
12 Force analysis in machinery 1]
13 Shaking forces and mass balance in machinery 1-11-1V
14 Balancing of rigid rotors 1-111-1V




Dersin Makina Miihendisligi Programyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1]2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gerec ve
techizati kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi

saglayacak sekilde secme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|lQ|—h|lo |

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iligskin bilgi sahibi olma

x\—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini

ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi 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

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.

S|lQ| = |

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

N

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: 1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

28.4.2011




