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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
Rayli Tasitlar Rail Vehicles
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | UTy gula_mla tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4062/ 8 2.5 5 2 1 -
MAK 4062E
Béliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Kol geqimli II_I-Teknik Serl:)est Se(;irp Dersin Dili Tiirkge/Ingilizce
(Course Type) (Option Elective I11-Technical Elective) (Course Language) (Turkish/English)
Dersin Onkosullar1 | (MAK 324/ MAK 324E)
(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)

Tarihsel inceleme ve karayollar1 ile karsilagtirma. Toplu tasimacilikta yeni yontemler. Yol, ray
ve tekerlek geometrisi. Ray ve tekerlek kuvvet iletimi. Rayli tasitlarin dinamigi: siniis ve
donemeg hareketi. Titresim ve yar1 dinamik harekette konfor. Seyir emniyeti. Tekerlek takimi
yapist ve yayl tekerlekler. Doner arabacik yapimi. Kosum takimlari. Tahrik ve hareket
direngleri. Elektrik ve Diesel'le tahrik. Fren olayi ve donanimlari. Dag trenleri.

A historical view and comparison with highway vehicles. New trends in public transportation
systems. Geometry of railway, railroad tracks and wheel. Rail-wheel interactions. Dynamic of
the rail vehicles. Motion in curvatures. Rail hunting. Wheel set and bogies design. Traction
equipment and bumper. Driving and motion resistance. Electric and Diesel drive. Braking and
brake systems.

Dersin Amaci

(Course Objectives)

=

Rayli tagit teknigi hakkinda temel bilgileri vermek,
2. Rayl tasitlarin dinamigini anlatmak,
3. Ray-tekerlek sistemini tanitmak.

1. Basic information about rail vehicles,
Rail vehicle dynamics,
3. Rail Wheel systems.

n

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ders sonunda 6grencilere su 6zellikler kazandirilacaktir:

1. Rayl tasitlarin dinamigini anlamak ve buna gore rayl tasitlarin temel tasarim
parametrelerini hesaplayabilme becerisi,(c)

2. Donemeglerde hareket igin gerekli kuvvetleri hesaplayabilmek,(e)

3. Fren mesafelerini hesaplayabilmek,(e)

4. Rayl tasitlarin baslica pargalarini tanima.(1)

Students will gain the followings at the end of this lecture:

1.Understanding of Rail Vehicle dynamics to calculate basic rail vehicle design
parameters,

2. Ability to calculate necessary forces to move in curvatures,

3. Calculation of Brake distance,

4. Knowledge on Basic Rail Vehicle elements.




Ders Kitabi RayliTagitlarDersNotlari, A.IsikErzi
(Textbook)
Diger Kaynaklar 1. Sachs, K.Elektrische Triebfahrzeuge, Band 1- 2 - 3, Springer Verlag,

(Other References)

1973
2. Garg, V., Dukkipati, R.V.: Dynamics of Railway Vehicles, Academic
Press, 1984

Odevler ve Projeler

(Homework & Projects

Toplam 3 ev 6devi ve 1 donem ddevi verilecektir.

Total of 3 homework and 1 term paper will be assigned.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ev 6devleri i¢in temel bilgisayar programlama ve hesaplama bilgisi gereklidir.

Basic programming and calculation skills are necessary for the homework
assignments.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 30
(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler 3 10
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 20
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Simmavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Tarihi gelisme ve istatistik bilgiler I
2 Ray ve tekerlek geometrisi ve kuvvet iletimi I
3 Ray ve tekerlek geometrisi ve kuvvet iletimi I
4 Rayli tasit dinamigi, siniis hareketi ve donemegte hareket LI
5 Rayli tasit dinamigi, siniis hareketi ve donemegte hareket 1,11
6 Rayl tasit dinamigi, konfor, seyir emniyeti: raydan ¢ikma, devrilme 1,11
7 Tekerlek takimi yapimi, yayl tekerlekler v
8 Doner arabacik yapimi AV
9 Kosum takimlari \%
10 | Tahrik, Elektrik'le tahrik LIV
11 Ara smav ve ornek problemler L 1LV
12 | Elektrikle tahrik, Diesel'le tahrik 1,1V
13 | Frenleme ve fren donanimlari i, v
14 | Frenleme ve fren donanimlari, dag trenleri 1,1V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Historical development and statistical information |
2 Geometry of the rail and wheel and force transmission |
3 Geometry of the rail and wheel and force transmission |
4 Dynamics of rail vehicles, curving and rail hunting LIl
5 Dynamics of rail vehicles, curving and rail hunting 1L
6 Dynamics of rail vehicles, curving and rail hunting 1L
7 Construction of the wheel set AV
8 Construction of the bogie 1V, 11
9 Traction an bumper equipment \Y
10 Drive LIV
11 Midterm exam and problem solving session 1, 1,1V
12 Electrical drive and Diesel drive 1,IV
13 Braking and braking equipment I, 1IvV
14 Braking and braking equipment 1, 1v




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 miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizat1 kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve
ekonomikligi saglayacak sekilde se¢me, geligtirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

SlQ |-

Makina mithendisliginin 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 iliskin bilgi sahibi olma

Xi—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢agdas 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.

oQ|=~®D|Q

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

xh—- —

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
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