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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Konstriiksiyonda ileri Konular

Advanced Topics in Mechanical Design

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)
MAK 4030/ 8 25 5 2 1 0
MAK 4030E
Boliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Tiirii

Kol Se¢imli 11 Dersin Dili Tiirkge/Ingilizce

(Course Type) (Option Elective 111) (Course Language) | (Turkish/English)

Dersin Onkosullar1 | (MAK 342/ MAK 342E)

(Course Prerequisites)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category - - 100 -

by Content, %)

Dersin Icerigi

(Course Description)

Tribolojide se¢ilmis konular, rulmanli yataklarla yataklamanin esaslari, diglilerde profil
kaydirma ve diger modifikasyonlar, planet mekanizmalari, hiz degistirici 6zel mekanizmalar,
mekanizmalarda bosluk problemi, 6zel sizdirmazlik problemleri ve ¢éziimleri.

Selected topics in tribology, design principles of supporting shafts and axles using rolling
bearings. Profile shifted gears, modifications of gears, planetary gear drives. Backlash problem
of mechanisms and their solutions. Special sealing problems and their solutions.

Dersin Amaci

(Course Objectives)

1. Miihendislik hazirlik dersleri ve Makina Elemanlar1 dersleri ile belirli bir seviyeye gelmis
ogrencilerin nispeten daha karmasik konstriiksiyon problemlerinin ¢6ziimii i¢in gerekli bilgi
altyapisint geligtirmek.

1. Itis aimed to develop the information level of students to solve more complicated
mechanical design problems that they previously have basic courses of Machine Design | and II.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

=

Tribolojik kurallara uygun basit seviyede tasarim yapabilme becerisi(c)

2. Nispeten karmasik konstrilksiyon problemlerini tanimlama, hesaplama ve sekillendirme
becerisi(e)

3. Mevcut konstriiksiyonlar1 anlama, ¢6ziimleme ve kritik edebilme becerisi(l)

4. Hidrostatik yataklara ait temel parametreleri hesaplayabilme ve yapacagi deneyler ile
6l¢ebilme becerisi(e)

5. S6z konusu herhangi bir uygulama i¢in uygun rulmanli yatagi segebilme ve yataklama
sistemini tasarlayabilme becerisi(c)

6. Basit planet mekanizmalarini analiz ederek hesaplayabilme becerisi(e)

7. Soz konusu herhangi bir uygulama i¢in uygun sizdirmazlik elemanini segebilme

becerisi

1. Ability to design a mechanical system on the basis of tribological principles.

2. Ability to define, to model and to solve more complicated problems in mechanical design

3. Ability to understand, to analyze and criticize existing selected examples of mechanical
design

4. Ability to calculate and measure the fundamental parameters of pressure-fed thrust bearings.
5. Ability to select a bearing and to design a bearing arrangement for a specific task.

6. Ability to analyze and calculate the simple planetary gear systems.

7. Ability to select a seal for a specific task.




Ders Kitabi YOK

(Textbook) (NONE)

Diger Kaynaklar e L. ULUKAN: Makina Elemanlari III Ders Notlar1, 1992.

(Other References) e L. ULUKAN: Planet Mekanizmalar1 Notlari, 1986, I.T.U. Makina Fakiiltesi.
e L. ULUKAN: Tashihli Disliler Notlar1, 1989, I.T.U. Makina Fakiiltesi.
e Moore, D.F., Principles and Applications of Tribology, Pergamon Press,

1975.
e Cameron, A. and Ettles, C.M., Basic Lubrication Theory, 3" Ed., John
Wiley&Sons, 1981

Odevler ve Projeler

(Homework & Projects

Hesap, deney ve 6l¢iimler iceren 2 adet verilecektir.

2 Homeworks including some calculations, experiments and measurements will be
assigned.

Laboratuar Uygulamalan

(Laboratory Work)

Kismi olarak 6devlerde s6z konusudur. (Hidrostatik yatak deneyleri ve basit disli
boyut dlglimleri)

Laboratory studies will be carried out partly for homework’s ( pressure-fed thrust
bearing experiments and simple gear measurements)

Bilgisayar Kullanim

(Computer Use)

Kismi olarak ddevlerde kullanilabilir.

Can be used partly for homework’s

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 30

(Midterm Exams)

Kisa Sinavlar 4 10

(Quizzes)

Odevler 2 15

(Homework)

Projeler

(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawv1 1 45
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Tribolojik olaylara genel bakis, siirtiinme ve asinma teorileri. I
2 Sinir siirtiinme bolgesinde ¢aligan sistemler. Tribo malzemeler. Hesap ve boyutlandirma ile ilgili 1,11
esaslar.
3 Sv1 siirtiinme bolgesinde calisan sistemler. Reynolds diferansiyel denklemi ve uygulamalari. 1,11
4 Stv1 siirtiinme bdlgesinde calisan sistemler. Reynolds diferansiyel denklemi ve uygulamalari. LHLIV
5 Rulmanl yataklarla yapilan yataklamalarin esaslari. I, v
6 Profil kaydirilmis (tashihli) digliler. I
7 Profil kaydirilmus (tashihli) disliler. Diglilerde yapilan diger modifikasyonlar. i, i
8 Planet mekanizmalari. I, VI
9 Planet mekanizmalari. I, VI
10 Planet mekanizmalari. ILHLVI
11 Hiz degistirici 6zel mekanizmalar. i, i
12 Mekanizmalarda bosluk problemi ve ¢oziimleri. i, 1l
13 Sizdirmazlik problemine genel bakis, dzel sizdirmazlik problemleri ILHLVI
14 Ozel sizdirmazlik problemleri ve ¢dziim 6rnekleri LV
COURSE PLAN
Course
Weeks Topics Outcomes
1 Tribology, a general view. Approaches and models of friction and wear. I
2 Boundary friction. Triboelements. Design principles of systems under the boundary friction LI
regime.
3 Flgid film lubrication. Reynolds differential equation., its applications and solutions. LI
4 Fluid film lubrication. Reynolds differential equation., its applications and solutions. LI IV
5 Design principles of supporting shafts and axles using rolling bearings. i, v
6 Profile shifted gears. (Midterm exam) |
7 Profile shifted gears. Modification of gears. I, 111
8 Planetary gear drives. I, VI
9 Planetary gear drives. I, VI
10 Planetary gear drives. ILHLVI
11 Special gear reducers. (Midterm exam) I, 1l
12 Backlash problems of mechanisms and their solutions. I, 1l
13 A general view to sealing problem. Special sealing problems. 1LV
14 Special sealing problems and their solutions. ILHLVII




Dersin Makina Miihendisligi Programiyla Iliskisi

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

Katki
Seviyesi

1

2

3

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

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

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

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

TQ|=~®D|Q

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 iligkin bilgi sahibi olma

x\—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern mithendislik
yontemlerini ve ¢agdag 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

Program Outcomes

Level of

Contribution

1

2

3

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

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.

Q=D |

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

X\—- —

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)

06.05.2011




