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Dersin Adi: Rayl Tasitlar

Course Name: Railway Vehicles

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK 4062E 8 2,5 4 2 1 -
Boliim / Program Makina Muhendisligi / Makina Muhendisligi
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Secime Badli Dersi Dersin Dili Turkce
(Course Type) ¢ 9 (Course Language) | (Turkish)
Dersin Onkosullar1  [MAK315, MAK 342
(Course Prerequisites) [MAK315E, MAK 342E
. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene [ yatematik Temel Miihendislik ik Tasarim Genel Egitim
Katkis1, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) - =0 =0 -

Dersin Tanim

(Course Description)

Rayl tasit dinamigine giris. Rayl tasit tekerledi ve ray arasindaki temas probleminin
incelenmesi. Tek tekerlek takiminin kinematik ve dinamik analizi. iki tekerlek takimli bir
bojinin dinamik analizi. Boylamsal tren dinamigi. Rayl tasitlarinda goértlen titresim ve
gurdltt problemileri.

Introduction to railway vehicle dynamics. Contact between rail and wheel. Concept of]
creep. Kinematics and dynamics of a single wheelset. Dynamics of two-axle vehicle.
Longitudinal train dynamics. Railway vehicle noise and vibration problems.

Dersin Amaci

(Course Objectives)

Bu dersin ana amaglar 6grencilere rayl tasit dinamiginin temellerini 6gretmek; ray ve
tekerlek arasindaki temas fenomenini agiklamak; tek ve iki tekerlek takimli boji dinamigini
Ogretmek; rayl tagitlarinda ortaya ¢ikan temel titresim ve akustik problemlerini tanitmak
ve 6grencilerin bilgisayar kodu gelistirme becerilerini artirmak olarak verilebilir.

The chief objectives of this course are to teach the basics of railway vehicle dynamics; to
introduce the contact phenomenon between rail and wheel; to teach single- and two-axle
vehicle dynamics; to teach major noise and vibration problems observed in railway
vehicles and to develop skills in computer code generation to solve engineering
problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ders sonunda 6grenciler su yetenekleri kazanacaktir:

1. Rayh tasit dinamigi ile ilgili problemleri ¢bzebilme bilgi ve becerisi

2. Ray ile tekerlek takimi arasindaki temas iliskisi ve modellenmesi hakkinda bilgi
3. Rayli tagitlarin 6nemi alt bilesenleri hakkinda detayh bilgi

4. Rayl tagitlarda gorilen 6nemli titresim ve gurdltt problemleri hakkinda bilgi

5. Sayisal yaklagimlar kullanarak muhendislik problemlerini cézebilme yetenegi

At the end of this course students will have:

Knowledge and skills required for solving railway vehicle dynamics problems
Knowledge about the rail-wheel contact interface and modeling of its physics
Detailed information about the major components of railway vehicles
Knowledge about the relevant noise vibration problems in railway vehicles
Skills to solve engineering problems using numerical approaches

agrwNPE




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Dinamik sistemlerin analizi.
2 |RayI| tasit dinamigine giris.
3 |RayI| tasit tekerlegi ve ray arasindaki temas.
4 |RayI| tasit tekerlegi ve ray arasindaki temas.
5 |Boji|erin yapilari, bilesenleri ve fonksiyonlari.
6 |Boji|erin yapilari, bilesenleri ve fonksiyonlari.
7  |Tek tekerlek takiminin dinamigi.
8 Tek tekerlek takiminin dinamigi.
9  |iki tekerlek takimli boji dinamigi.
10 |iki tekerlek takimli boji dinamigi.
11 |RayI| tagitin boylamsal dinamigi.
12 |RayI| tagitin boylamsal dinamigi.
13 |RayI| tasitlarda gorilen titresim ve guartlth problemleri.
14 |RayI| tasitlarda gordlen titresim ve glrGlti problemleri.
COURSE PLAN
Course
Weeks Topics Learning
Outcomes

Analysis of dynamic systems.

lintroduction to railway vehicle dynamics.

\Wheel-rail contact.

\Wheel-rail contact.

|Railway vehicle running gear.

|Rai|way vehicle running gear.

|Dynamics of a single wheelset.

|Dynamics of a single wheelset.

|Dynamics of a two-axle bogie.

|Dynamics of a two-axle bogie.

|Longitudina| train dynamics.

|Longitudina| train dynamics.

|Noise and vibration problems in railway vehicles.
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|Noise and vibration problems in railway vehicles.




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

o A.H. Wickens, 2003. Fundamentals of rail vehicle dynamics, Guidance and
Stability, Swets and Zeitlinger.

o V.K. Garg, R.V. Dukkipati, 1984. Dynamics of railway vehicle systems,
Academic Press.

Diger Kaynaklar
(Other References)

e D. Thompson, 2009. Railway noise and vibration: Mechanisms, modeling
and means of control, Elsevier.

e S. Iwnicki, 2006. Handbook of Railway Vehicle Dynamics, Taylor&Francis.

o A.l Erzi, Rayli Tasitlar Ders Notlar1, ITU Makina Fakiiltesi.

Odevler ve Projeler 3 odev
(Homework & Projects) 3 homework
Laboratuar Uygulamalan Yok
(Laboratory Work) None

Bilgisayar Kullanimi
(Computer Usage)

IMATLAB ile kod gelistirme ¢alismalari

Code generation with MATLAB

Diger Uygulamalar
(Other Activities)

Ogrencilerin  kiitiiphane ve internet (izerinden

Ozendiriimektedir.

ilgili  kaynaklara erigimi

Students are encouraged to study relevant literature through library and internet.

Final Sinavi Onsarti

|(Prerequisite for final exam)

Final Sinavina girebilmek icin ara sinav ve édevlerin ortalamasinin
asgari degeri en az 30/100 olmalidir

In order to be able to take the final exam, the average of the midterm
exam and homeworks must be at least 30/100.

Basar Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Sinavlar 1 30
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




