2023 - 2024 / OOTO276 - Vehicle Mechanics / Vehicle Mechanics

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Vehicle Mechanics / Vehicle Mechanics

Ders Kodu / Course Code

O0TO276

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Associate / Associate

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 2.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 2.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Motorlu tasitlarin motor ve aktarma organlari haricindeki bitin mekanik unsurlarini yapisal
ve fonksiyonel yonleri ile tanitmak ve tasarimlari ile ilgili genel teorik bilgileri vermektir.
Tasitlanin degisik 6zellikleri bakimindan siniflandiriimasi Lastik tekerlekli yol vasitalarinin
siniflandinimasi Lastik tekerleklerin teknik ve yapisal 6zelliklerinin 6gretilmesi Arag hareket
kinematiginin incelenmesi Yonlendirme (direksiyon) sistemlerinin siniflandiriimasi, teknik
ve yapisal 6zelliklerinin 6gretilmesi Siispansiyon sistemlerinin siniflandinimasi, teknik ve
yapisal 6zelliklerinin 6gretilmesi Fren sistemlerinin siniflandinimasi, teknik ve yapisal
ozelliklerinin 6gretilmesi ve matematik analizi. Sasi ve gévde tasariminda dikkat edilmesi
gerekli hususlar, sasi ve gévde tasarim ve malzemeleri.

To introduce all mechanical elements of motor vehicles except engine and drivetrain
with their structural and functional aspects and to give general theoretical information
about their design. Classification of vehicles in terms of different characteristics
Classification of rubber wheeled road vehicles Teaching technical and structural
properties of rubber wheels Examination of vehicle motion kinematics Classification of
steering systems, teaching technical and structural properties Classification of
suspension systems, teaching technical and structural properties Classification of
brake systems, teaching technical and structural properties and mathematical
analysis. Considerations in chassis and body design, chassis and body design and
materials.

igerigi / Content

Yuvarlanma direnci, ivme direnci. Hava direnci, Transmisyon direnci, Yokus direnci,
Riizgar direnci, Tasitin fiziksel davranigi, Hareket direng, Yanal kuvvetler, Aerodinamik
direng, Bernolli denklemi, Aerodinamik direng glicl, Yanal kuvvetler, Dogrusal kuvvetler,
Matematiksel ve fiziksel ifadeler, Motor ve tasit performansi, Kavramalarda hareket iletimi,
Moment ve gli¢ hesabi, Hidrolik glgc iletimi, Elektrikli kavrama, Gii¢ ve moment iletimi, Disli
orani, Tahrik kuvveti, Transmisyon verimi, Mekanik vites kutusu, Otomatik vites kutusu,
Diferansiyel disli orani, Hareket iletimi, Saft, Moment ve gui¢ iletimi, Dinamik ve statik
yukleme, Lastik malzemeleri, Tekerleklerin statik ve dinamik hareketleri, Jant malzemesi,
Motor performans degerleri, Yol-zemin sartlari, Yol-tekerlek iligkisi, Yol-hiz iligkisi

Rolling resistance, Acceleration resistance. Air resistance, Transmission resistance,
Hill resistance, Wind resistance, Physical behavior of the vehicle, Motion resistance,
Lateral forces, Aerodynamic resistance, Bernolli equation, Aerodynamic resistance
force, Lateral forces, Linear forces, Mathematical and physical expressions, Engine
and vehicle performance, Motion transmission in clutches, Moment and power
calculation, Hydraulic power transmission, Electric clutch, Power and moment
transmission, Gear ratio, Drive force, Transmission efficiency, Mechanical gearbox,
Automatic gearbox, Differential gear ratio, Motion transmission, Shaft, Moment and
power transmission, Dynamic and static loading, Tire materials, Static and dynamic
movements of wheels, Rim material, Engine performance values, Road-ground
conditions, Road-wheel relationship, Road-speed relationship




Onerilen Diger Hususlar /
Recommended Other
Considerations

Yok

None

Staj Durumu / Internship Status

15/30 is guinu veya staj projesi

15/30 working days or internship project

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Tasit Mekanigi - Selim Cetinkaya

Vehicle Mechanics - Selim Cetinkaya

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Ogr. Gér. Medeni SOMER

Lect. Medeni SOMER

OGRENME GIKTILARI / LEARNING OUTCOMES

Ogrenci tasitlan tastyic organ tipine, biiyiikliik, hizmet tipi ve agirligina, tekerlek sayisina gére v.s.
siniflandirabilir;

Student vehicles can be classified according to the type of carrier body, size, service type and weight,
number of wheels, etc;

Lastik tekerlegin tasiyici bir eleman olmasinin 6tesinde aracin hareket dinamigi ve frenleme
performansi icin son derece 6nemli oldugunu kavrar, tekerlek tiplerini tanir;

Understands that the tire wheel is not only a carrier element but also extremely important for the
vehicle's movement dynamics and braking performance, recognizes wheel types;

Araclarin boy ve dingil sayilarina bagh olarak hareket ve ddnme kabiliyetleri ile ilgili detaylar 6grenir;

Learns the details about the movement and rotation capabilities of vehicles depending on their length
and number of axles;

Suspansiyon sistemi denince nelerin anlasiimasi gerektigini, sispansiyon elemanlarinin arag seyir
konforu ve seyir dinamigi Gzerindeki etkilerini 6grenir;

Learns what should be understood when it comes to suspension system, the effects of suspension
elements on vehicle ride comfort and driving dynamics;

Tasitin sasi ve govde tasariminda sinirlama koyan veya tercihen 6n plana ¢ikan 6nemli konularin neler

oldugunu 6grenir;

Learns what are the important issues that limit or preferably emphasize the chassis and body design
of the vehicle;

HAFTALIK DERS iGCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Yuvarlanma direnci, ilvme direnci. Hava direnci, Transmisyon direnci,
Yokus direnci
Rolling resistance, Acceleration resistance. Air resistance,
Transmission resistance, Hill resistance
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Ruzgar direnci, Tasitin fiziksel davranisi, Hareket direng, Yanal
kuvvetler, Aerodinamik direng, Bernolli denklemi
Wind resistance, Physical behavior of the vehicle, Motion resistance,
Lateral forces, Aerodynamic resistance, Bernolli's equation
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Aerodinamik direng glicl, Yanal kuvvetler, Dogrusal kuvvetler,
Matematiksel ve fiziksel ifadeler, Motor ve tasit performansi
Aerodynamic drag force, Lateral forces, Linear forces, Mathematical
and physical expressions, Engine and vehicle performance
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Kavramalarda hareket iletimi, Moment ve gli¢ hesabi, Hidrolik glig
iletimi, Elektrikli kavrama, Tablo dederi okuma
Motion transmission in clutches, Moment and power calculation,
Hydraulic power transmission, Electric clutch, Reading table value
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Gulc ve moment iletimi, Disli orani, Tahrik kuvveti, Transmisyon
verimi, Mekanik vites kutusu, Otomatik vites kutusu
Power and torque transmission, Gear ratio, Drive force, Transmission
efficiency, Mechanical gearbox, Automatic gearbox
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Diferansiyel digli orani, Hareket iletimi, Saft
Differential gear ratio, Motion transmission, Shaft
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Moment ve glig iletimi, Dinamik ve statik ylikleme
Moment and power transmission, Dynamic and static loading
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Vize Sinavlari
Midterm Exams
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Lastik malzemeleri, Tekerleklerin statik ve dinamik hareketleri, Jant
malzemesi
Tire materials, Static and dynamic movements of wheels, Rim
material
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Motor performans degerleri, Yol-zemin sartlari, Yol-tekerlek iligkisi,
Yol-hiz iligkisi, Tablolar
Engine performance values, Road-ground conditions, Road-wheel
relation, Road-speed relation, Tables
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Hidrolik sistemler, Hidrolik sizdirmazlik elamanlari, Fren sistemi ile

ilgili ampirik ifadeler

Empirical statements about hydraulic systems, hydraulic seals, brake
system
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Fren sistemleri, Yol-zemin bilgisi, Fren dagitim ve kumanda sistemleri
Brake systems, Road-ground information, Brake distribution and
control systems
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Tasitin yol hareket karakteristikleri, Tagitlarda hareket direngleri,
Road movement characteristics of the vehicle, Movement resistances
in vehicles,
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Tasitlarda savrulma ve yanal kayma, Tasitlarda diizgiin dogrusal
hareketler
Rolling and lateral slip in vehicles, Smooth linear movements in
vehicles
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavlari

Midterm Exams
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 9.00 9.00
Ev Odevi / Homework 1 20.00 20.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 19.00 19.00
Okuma / Reading 1 20.00 20.00
Problem C6zim / Problem Solving 1 30.00 30.00
Toplam / Total: 7 100.00 100.00

6/8




Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 100.00/25.00 = 4.00 ~ 4.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 100.00 / 25.00 = 4.00 ~ 4.00

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilar / Program Outcomes

1.1.2

1.1.3

114 [ 115|116 |1.1.7 118 | 1.1.9 (1.1.10({1.1.11]1.1.12|1.1.13|1.1.14

1.0grenci tasitlan tasiyici organ
tipine, buyikluk, hizmet tipi ve
agirhgina, tekerlek sayisina
gore v.s. siniflandirabilir; /
Student vehicles can be
classified according to the type
of carrier body, size, service
type and weight, number of
wheels, etc;

2.Lastik tekerlegin tasiyici bir
eleman olmasinin étesinde
aracin hareket dinamigi ve
frenleme performansi igin son
derece 6nemli oldugunu
kavrar, tekerlek tiplerini tanir; /
Understands that the tire wheel
is not only a carrier element but
also extremely important for
the vehicle's movement
dynamics and braking
performance, recognizes wheel
types;

3.Araclarin boy ve dingil
sayllarina bagh olarak hareket
ve dénme kabiliyetleri ile ilgili
detaylan 6grenir; / Learns the
details about the movement
and rotation capabilities of
vehicles depending on their
length and number of axles;

4.Suspansiyon sistemi denince
nelerin anlasiimasi gerektigini,
suispansiyon elemanlarinin
arag seyir konforu ve seyir
dinamigi Gizerindeki etkilerini
ogrenir; / Learns what should
be understood when it comes
to suspension system, the
effects of suspension elements
on vehicle ride comfort and
driving dynamics;

718




5.Tasitin sasi ve govde
tasariminda sinirlama koyan
veya tercihen 6n plana gikan
o6nemli konularin neler
oldugunu 6grenir; / Learns 5 4 1 4 4 3 1 1 4 1 3 1 1 1
what are the important issues
that limit or preferably
emphasize the chassis and
body design of the vehicle;

Katki Dlzeyi / Contribution Level : 1-Cok Duistk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high

8/8




