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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Tasit Tasarimi

Vehicle Technology

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi o Ders | Uygula_mla Lanratuar
(Code) (Semester) | (Local Credits) | (ECTS credits) | (Theoretical) | (Tutorial) | (Laboratory)
MAKA4053E 7 2.5 6 2 1 -

Boliim / Program
(Department/Program)

Makina Miihendisligi / Makina Miihendisligi
(Mechanical Engineering / Mechanical Engineering)

Dersin Tiirii
(Course Type)

Kol zorunlu Dersin Dili Ingilizce
(Option Compulsory) (Course Language) | (English)

Dersin Onkosullar:
(Course Prerequisites)

MAKS24 veya MAK 324E, TER 206 veya TER 206E
(MAK324 or MAK 324E, TER 206 or TER 206E)

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)
- 25 75 -

Dersin Icerigi

(Course Description)

Derste tasitlarin performansinin analizi ve degerlendirilmesi {izerinde durulmaktadir. Ders tasit
dinamigine giris, pnomatik lastikler ve mekanigi, tutunma ve gii¢ iletim sistemi ile sinirh
performans, frenleme, tasitlarin donmesi, siispansiyon kinematigi ve tasit titresim modelleri
konularini igermektedir.

The emphasis of the course is on the analysis and evaluation of the performance of road vehicles.
Topics include introduction to vehicle dynamics, tires and their mechanics, traction and power-
train limited performance, braking, steering of vehicles, suspension kinematics and vehicle ride
models.

Dersin Amaci

(Course Objectives)

Bu dersin en oncelikli amaci tasit performansi, gezi mekanigi ve tasit titresimleri dahil, tasit
tasarim parametreleri ve tagitin davranigi arasindaki temel iliskiyi 6gretmektir.

The primary objective of the course is to teach the fundamental relationships between vehicle
design parameters and vehicle response, including performance, handling and ride.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ogrenciler bu dersi basariyla tamamladiklarinda:
I.  tasit dinamiginin temellerini 6grenecekler(l).

Il.  tasit lastiklerinin dinamik karakteristiklerini 6grenecekler.

I1l.  temel performans hesaplar1 yapabilme becerisi kazanacaklar.

IV.  tasitin performans karakteristiklerine uygun gii¢ iletim, fren, direksiyon ve
siispansiyon sistemleri tasarlayabilme becerisi kazanacaklar(c,I).

V.  tasit cevabini iyilestirecek uygun tasarim parametrelerini belirlemek icin tasit
davranigin1 modelleyebilme yetenegi kazanacaklar(e).

By taking this class, the student will:
I.  learn the fundamentals of vehicle dynamics.
Il.  learn dynamic characteristics of pneumatic tires.

1. be able to do basic vehicle performance calculations.

IV.  gain necessary theoretical and calculation skills to design drivetrain
components, brake, steering and suspension systems according to vehicle
performance characteristics.

V.  be able to model the behavior of a vehicle to determine appropriate values of
the design parameters to enhance response.




Ders Kitabi J.Y. WONG, “Theory of Ground Vehicles”, John Wiley & Sons, Inc. 3rd
(Textbook) Edition, 2001.
Diger Kaynaklar 1. Dukkipati, R.V.,“Road Vehicle Dynamics”, SAE Bookstore, 2008.

(Other References)

2. Gillespie, T.D., "Fundamentals of Vehicle Dynamics, SAE Bookstore

1994.

3. Goktan A., "Tasit Frenleri", Allied Signal Automotive, 1995.
4. Reimpell, J., The Automotive Chassis, Butterworth-Heinemann, 2001.
5. Milliken, W.F., Milliken, D.L., "Race Car Vehicle Dynamics (R146)",

SAE Bookstore, 1995.

Odevler ve Projeler

(Homework & Projects

Toplam 5 ev 6devi verilecektir.

Total of 5 homework will be assigned.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Ev 6devleri i¢in temel bilgisayar programlama ve hesaplama bilgisi (MATLAB v.b.)

gereklidir.

Basic programming and calculation skills (MATLAB, etc.) are necessary for the

homework assignments.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

1

35

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

15

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

50




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Tasit teknigi teorisine giris |
2 Pnomatik lastikler ve lastik mekanigi 11l
3 Yuvarlanma direnci, kayma, tutunma ve g¢ekis (M
4 Tasit performansi ve karakteristikleri. I, v
5 Aktarma organlari 1, v
6 Cevrim orani tasarimi ve se¢im I, 1Iv
7 Frenleme teorisi ve frenleme kararliligi \V4
8 Frenleme performansi ve kontrolu v
9 Tagitlarin donmesi ve direksiyon sistemleri \YAY)
10 On aks geometrisi ve siispansiyon kinematigi / Yili¢i sinavi v,V
11 Gezi mekanigi ve lastik kuvvet modeli I, v
12 Doénme kararliligi V
13 Tasut titresimlerine giris v,V
14 Tast titresim modelleri Vv,V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to vehicle technology theory |
2 Tire and its mechanics I, 1
3 Rolling resistance, slip, adhesion and traction 1 11
4 Vehicle performance and characteristics 1, v
5 Drive train model 1, v
6 Gear ratio design and selection 1, 1Iv
7 Theory of braking and braking stability v
8 Braking performance and control v
9 Steering of vehicles and steering equations (\VAY
10 Front wheel geometry and suspension kinematics / Midterm exam v,V
11 Handling and tire force model I,V
12 Steering stability V
13 Introduction to ride Vv,V
14 Vehicle ride models v,V
Dersin Makina Miihendisligi Programuyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213

a | Matematik, fen bilimleri ve miihendislik bilgisini makina miihendisligi problemlerini ¢6zmede

kullanabilme becerisi

b | Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gerec ve




techizat1 kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi X
saglayacak gekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

TJQ| =D |

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

Hayat boyu (Siirekli) egitimin 6nemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin gilincel ve ¢agdas konularina iliskin bilgi sahibi olma

xi—- —

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miithendislik yontemlerini
ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi makina mithendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve X
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Level of
Program Outcomes 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 X
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. X

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 X
engineering

1: None, 2. Partial, 3. Full

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

Y .Dog.Dr. Ozgen AKALIN 06.05.2011




