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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Tasitlarda Titresim ve Giiriilti

Vibration and Noise in Vehicles

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTYQtL"a.”]a 'I:agoraiuaf
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4051/ 7-8 2.5 5 2 1 0
MAK 4051E
| Boliim / Program Makina Miihendisligi / Makina Mithendisligi |
(Department/Program) | (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Teknik Serbest Se¢im-Kol Segim I Dersin Dili Tiirkge/Ingilizce
(Course Type) (Technical Elective-Option Elective I) (Course Language)  |(Turkish/English)
. (MAK 342/MAK 342E) veya
Dersin Onkosullar: MAK 322/322E
(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 - 50 50 -
by Content, %)

Dersin icerigi

(Course Description)

Tasit titresimlerinin ve akustiginin incelenmesi. Ses fizigi, ses yayilimi ve giiriiltii kontrol
yontemleri. Tagitlarin titresim ve giiriiltii acisindan tasarlanmalari.

Vehicle vibration models, criteria for examining vehicle vibrations, transfer functions. Physical
structure of sound and noise, noise measurement environments, noise propagation, sources of
noise in vehicles, methods for determining noise sources, techniques for noise control.

Dersin Amaci

L (Course Objectives)

Bu ders, genel titresim ve giiriiltii derslerinden farkli olarak, otomotiv kolunda ¢alisacaklara,
tagitlarin titresim ve giiriilti sorunlarina nasil yaklasilmasi gerektigini dgretmeyi
amaclamaktadir.

This courses aims to give to the engineers working in the automotive branch, the ability to
analyze and solve the problems concerning vehicle noise and vibration.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Tasitlarda titresim uyarilart ve titresim irdeleme kriterleri.
II. Tasit siispansiyonu tasarimi (c).

III. Titresim 6l¢iim ve analiz yontemleri(e,1).

IV. Ses fizigi(a).

V. Tasitlarda giiriiltii kaynaklari ve bunlarin kontrolu(l).

VI. Tasat giiriiltii standardlari.

VII. Ses dl¢me ve analiz etme yontemleri(l)

I. Excitation sources and techniques for vibration control
I1. Design of vehicle suspensions

I11. Methods for vibration measurement and analysis

IV. Noise

V. Noise sources and noise control on vehicles

VI. Vehicle noise standards

VI1I. Methods for noise measurements and analysis




Ders Kitabi Tagitlarda Titresim Giiriiltii, Ders Notlar1, A Giliney
(Textbook) (Vehicle Vibration and Noise, Notes, A. Giiney)
Diger Kaynaklar 1. Mitschke, M., Dynamik der Kraftfahrzeuge Band B: Schwingungen, Springer

(Other References)

Verlag, 1984

2. Gillespie T. D., Fundamentals of Vehicle Dynamics, SAE Inc.,1992
3. Foreman J.E.K, Sound Analysis and Noise Control, Van Nostrand Reinhold,

New York, 1990

4. Nelson P.M., Transportation Reference Book, Butterworths & Co. Ltd., 1987
5. Harrison M., Vehicle Refinement — Controlling Noise and Vibration in Road

Vehicles, Elsevier Butterworth-Heinemann, 2004

Odevler ve Projeler

(Homework & Projects

Ogrencilere dersi daha iyi anlamalar1 amaci ile titresim ve giiriiltii kontrolii

uizerine ddevler verilecektir.

Homeworks will be on vibration and noise control technics.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

2

30

Kisa Simavlar
(Quizzes)

Odevler
(Homework)

20

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 Ciktilar
1 Tasit titresimlerine genel bakis, kontrol mekanizmasi. |
2 Tasitlarda titresim kaynaklarinin siniflandirilmasi, yol piiriizliliigi |
3 Motor titresimleri, Tekerlek titresimleri, Aktarma organlari titresimleri I, 1l
4 Tasit titresimi irdeleme kriterleri : konfor, seyir emniyeti, zemin yipranmasi, yaylanma miktari. I, 1l
5 Tasit titresim modelleri : Tek nokta modeli (bir, iki ve g kiitleli sistemler), Tek iz modelleri. I
6 Iki izli modeller (sol ve sag izler arasindaki yol piiriizliiliik iliskisi). 1
7 Tekerlek asilig elemanlarinin titregime etkileri. ARASINAV 1 1
8 Olgiim ve analiz teknikleri. i
9 Ses ve giiriiltiiniin fiziksel yapisi, giiriiltii 61¢iim ortamlari, giiriiltiiniin yayilimi. v
10 izolasyon malzemeleri V
11 Tagitlarda giiriiltii kaynaklar1 : motor, egzoz, lastik. V
12 Giiriiltii kaynaklarmin tespiti i¢in yontemler. ARASINAV 2 V, VI
13 Giiriiltii kontrol teknikleri. V., VII
14 Tasit giiriiltiisii standartlar1 VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 General vehicle vibrations [
2 Excitation sources, Spectrum density of road surface roughness [
3 On-board sources : engine, tire/wheel, driveline I, 1l
4 Criteria for examining vehicle vibrations : ride comfort, security, bounce 1 1l
5 Vehicle vibration models Il
6 Dual track models Il
7 Effects of suspension types MIDTERM EXAM 1 Il
8 Measurements, Analysis. 11
9 Physical structure of sound and noise, noise measurement environments, noise propagation [\
10 Isolation materials \
11 Noise sources: engine, exhaust and tire noise \Y/
12 Methods for determining noise sources MIDTERM EXAM 2 V, VI
13 Techniques for noise control V,VII
14 Standards VI




Dersin Makina Miihendisligi Programiyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Seviyesi

Katki

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miithendisligi problemlerini ¢6zmede
kullanabilme becerisi

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gerec ve
techizati kullanabilme becerisi

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi

saglayacak sekilde secme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazil1 ve sozlii iletisim kurma becerisi

S|lQ|—|o |

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

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

N s

Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik yontemlerini

ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi 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

X

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.

S|lQ|=—|o |

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

N s

A knowledge of contemporary issues in mechanical engineering

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

Diizenleyen (Prepared by) Tarih (Date)

Imza (Signature)

06.05.2011




