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Dersin Adi: Tasit Konstriiksiyonu

Course Name: Vehicle Systems Design

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)
MAK4057E 8 2,5 4 2 1 -
Boliim / Program Makina Muhendisligi / Makina MUhendisligi
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Secime Bagl Ders Dersin Dili ingilizce
(Course Type) (Elective Course) (Course Language) | (English)
Dersin Onkosullar (MAK315/MAK315E) ve/and (MAK339/MAK339E)
(Course Prerequisites)
. . 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, %) - o5 5 -

Dersin Tanim

(Course Description)

Frenleme performansi, tasarimi ve emniyeti; sturtinmeli frenlerin tasarimi ve analizi;
frenlerin termal analizi; mekanik, hidrolik ve haval frenlerin analizi; frenleme dinamigi
ve kontroll; pndmatik lastiklerin yapisi ve segimi; jant, aks ve tekerlek yataklarinin
yapisi ve analizi; yaylar ve sénimleyiciler; tekerlek asilis sistemlerinin tasarimi,
suspansiyon kinematigi ve anlik ddnme merkezleri, direksiyon sistemlerinin tasarimi
ve kinematigi; 6n aks geometrisi; ¢garpisma mekanigi ve koruyucu sistemler.

Braking performance, design and safety; design and analysis of friction brakes; thermal
analysis of brakes; analysis of mechanical, hydraulic and air brake systems; braking
dynamics; brake control; pneumatic tire design and selection; design and analysis of
rims, axles and bearings; springs and dampers; suspension system design; suspension
kinematics and roll center analysis; design of steering systems; front wheel geometry;
crashworthiness, occupant protection and restrain systems.

Dersin Amaci

(Course Objectives)

Bu dersin amaci 6grencilere karayolu tagitlarinda frenler, tekerlekler,
direksiyon, asilis ve guvenlik sistemlerinin iglevleri, konstruktif yapilari ve
boyutlandiriimalari ile ilgili temel bilgileri vermektir.

The primary objective of this course is to teach the fundamental principles about
brakes, wheels, steering, suspension and safety systems and their functions,
structures and dimensioning in road vehicle design.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Ders sonunda dgrenciler su ézellikleri kazanacaktir:

I) Tasit sistemlerinin tasarimi ile ilgili temel problemleri c6zme yetenegi
kazanilacak.

II) Tasiti olusturan fren, tekerlek, direksiyon ve asilis sistemleri hakkinda temel
bilgiler edinilecek.

Ill) Tasit ozellikleri arasindaki geligkileri goz 6nline alinarak tasitin konfor, gtvenlik
ve performans 6zelliklerini iyilestirmek izere temel hesaplari yapabilme
yetenegdi kazanilacaktir.

IV) Tasit sistemlerinin tasariminda yonetmeliklere ve standartlara uyumun énemi
kavranacakitir.

The students will gain the followings at the end of this course:

I)  Ability to solve basic problems related to the design of vehicle systems

II) Basic knowledge on vehicle systems such as brake, steering and suspension
systems.

[lI) An ability to perform basic calculations to improve vehicle comfort, safety and
performance considering conflicting issues.

IVV) Understanding of the significance of compliance with regulations and standards in

vehicle systems design.




DERS PLANI

Hafta

Konular

Dersin
Ogrenme
Ciktilan

|Girig: Tanimlar, siniflandirma ve regilasyonlar.

[Fren sistemi: Seyir direngleri. Frenleme performansi, tasarimi ve emniyeti.

Surtiunmeli frenlerin tasarimi ve analizi. Frenlerin termal analizi.

|[Mekanik, hidrolik ve havali frenlerin analizi.

[Frenleme dinamigi ve kontroli.

|[Pnématik lastikler ve tekerlekler: Pnématik lastiklerin yapisi ve secimi.

Jant, aks ve tekerlek yataklarinin yapisi ve analizi.

Siispansiyon sistemi: Yaylar, burclar ve sonimleyiciler.

O OINO U A WN—

Tekerlek asilig sistemlerinin tasarimi. Yiligi Sinavi

Suspansiyon kinematigi ve anlik dénme merkezleri
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IDireksiyon sistemi: Direksiyon sisteminin saglamasi gereken sartlar, direksiyon
sistemlerinin tasarimi.

|On aks geometrisi

Tasit direksiyon sistemi kinematigi
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|Pasif emniyet: Carpisma mekanigdi ve koruyucu sistemler.

COURSE PLAN

Weeks Topics

Course
Learning
Outcomes

|Introduction: Definitions, classifications and regulations.

|Brake System: Road Resistances. Braking performance, design and safety.

[Design and Analysis of Friction Brakes. Thermal analysis of automotive brakes

Analysis of mechanical, hydraulic and air brake systems.

|Braking dynamics. Automatic brake control

Tires and Wheels: Pneumatic tire design and selection.

|Design and analysis of rims, wheel hub, axles and bearings.

Suspension System: Springs, Bushings, Dampers.

O OINOUAWN—

Suspension system design. Midterm exam.

10  |Suspension kinematics and roll center analysis.

Steering system: Steering system requirements, design of steering systems.

12  [Front wheel geometry

13  |Steering system kinematics.

14 JPassive safety: Crashworthiness, occupant protection and restrain systems




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

Ders Kitab1
(Textbook)

Reimpell, J., Stoll, H., Betzler, J. W., “The Automotive Chassis”,
Butterworth-Heinemann, 2001.

Diger Kaynaklar
(Other References)

1. “Handbook of Automotive Engineering” / Edited by Hans-
Hermann Braess and Ulrich Seiffert; Translated by Peter L.
Albrecht, Warrendale, Pa., SAE, 2005.

2. “Automotive Handbook”, Bosch, SAE, 7th Edition, 2007.

3. Gillespie, T. D., “Fundamentals of Vehicle Dynamics”, SAE
Bookstore, 1994.

4. Limpert, “Brake Design and Safety”, SAE, 1992.

5. Dixon, J. C., “The Shock Absorber Handbook”, 2nd ed.,
Wiley,2007.

6. Reimpell, J., “Fahrwerktechnik: Lenkung, Grundlagen, Federung
Fahrwerkmechanik, Radaufhangungen, Stolidampfer, Reifen und
Rader”, Vogel-Buchverlag Wirzburg, 1983-1986,1995.

Odevler ve Projeler
(Homework & Projects)

Toplam 4 6dev verilecektir.

Total of 4 homewaork will be assigned.

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevler icin temel bilgisayar programlama ve hesaplama bilgisi gereklidir.

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

Final sitnav1
onsart

(Prerequisite for
final exam)

- Ara sinavlarin agirlikli ortalamasinin asgari degeri en az 35/100
olmaldir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 35/100.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yilici Sinavlar 1 35
(Midterm Exams)

Kisa Sinavlar - -
(Quizzes)

Odevler 4 15
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - }
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 50
(Final Exam)




