iTOo
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Dersin Adi Course Name
MEKANIK TITRESIMLER MECHANICAL VIBRATIONS
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders. Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 315
5 2.5 4.5 2 1 0
MAK 315E
Boliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge
(Course Type) (Compulsory) (Course Language) English

Dersin Onkosullar
(Course Prerequisites)

EDNKZOS veya DNK205E veya DNK201 veya DNK201E) ve (MAT201 veya MAT201E) ve MAT261
DNK205 or DNK205E or DNK201 or DNK201E) and (MAT201 or MATZ01E) and MAT261

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)
- 85 15 -

Dersin icerigi

(Course Description)

Temel kavramlar. Tek serbestlik dereceli sistemlerin sonlimsiiz, sonimlii ve zorlanmig
titresimleri. Titresim 6lciim aletleri. Titresim yalitimi. Iki serbestlik dereceli sistemlerin
titresimleri. Dinamik titresim yutucusu. Cok serbestlik dereceli sistemlerin serbest ve zorlanmig
titresimleri. Dogal frekans hesabinda yaklasik yontemler. Modal analiz. Millerde dolanim
hareketi ve kritik devir sayisi1 hesabi.

Basics concepts. Undamped, damped and forced vibrations of single-degree-of-freedom (d.o.f)
systems. Vibration measuring instruments. Vibration isolation. Vibrations of two-d.o.f systems.
Dynamic vibration absorber. Free and forced vibrations of multi-d.o.f systems. Approximate
methods in natural frequency calculation. Modal analysis. Whirling motion and critical speed of
shafts.

Dersin Amaci

(Course Objectives)

Makina miihendisliginde gerekli temel titresim bilgisini vermek.
. Titresim analizinde kullanilan matematiksel modelleri ve hesap tekniklerini tanitmak.
3. Makinalarda karsilasilan titresim problemlerini ve giderme yontemlerini tanitmak.

N —

1. To provide basic vibration engineering knowledge.

2. To introduce mathematical models and computation methods required in vibration
analysis.

3. To introduce common vibration problems encountered in machinery and the ways of
suppressing them.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi bagartyla tamamlayan 6grenciler;

l. Titresim mekaniginin temel kavramlar1 ve makinalarda karsilagilan temel titresim

problemleri hakkinda bilgi (a,e,l),

Il. Mekanik titresim sistemlerini modelleme ve bu modelleri (gerektiginde bigisayar
yardimiyla) ¢oziimleme becerisi (a,e,k),
Titresim Sl¢iim aletlerinin ¢caligma ilkeleri hakkinda bilgi (1),
Titresimleri engelleme/azaltma yontemleri ve buna yonelik tasarimlar hakkinda bilgi
(ce)

kazanmig olacaklardir.

I1.
V.

Students who pass the course will be able to;
I Understand the fundamentals of vibration engineering and the genesis of common
vibration problems encountered in machinery (a,e,l),
1. Model and (computer) analyse mechanical vibratory systems (a,e,k),
. Understand the working principles of vibration measurement instruments (1),
V. Conceive design measures to suppress or reduce vibrations (c).




Ders Kitabi
(Textbook)

Ders Notlar1 + L. Meirovitch, Fundamentals of Vibrations, McGraw-Hill, 2001.
(Lecture Notes + L. Meirovitch, Fundamentals of Vibrations, McGraw-Hill, 2001.)

Diger Kaynaklar
(Other References)

D. J. Inman, Engineering Vibration, Prentice Hall 1996.
W.T.Thomson, Theory of Vibrations with Applications, Unwin and Hyman 1988.
R.F. Steidel, An Introduction to Mechanical Vibrations, Wiley 1989.

Odevler ve Projeler

(Homework & Projects

Bilgisayar destekli analiz gerektiren 3 dénem i¢i 6dev verilecektir.

Three in term homework will be given requiring computer aided analysis.

Laboratuar Uygulamalan

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Odevlerde bilgisayar analizi zorunlu olacak.

Computer aided analysis will be required in homework.

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

%40

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

%15

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinav1
(Final Exam)

%45




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Temel kavramlar. Tek serbestlik dereceli sistemlerin titresimlerine giris. I-11
2 Tek serbestlik dereceli sistemlerin soniimsiiz serbest titresimleri. Il
3 Tek serbestlik dereceli sistemlerin soniimlii serbest titresimleri. Il
4 Tek serbestlik dereceli sistemlerin zorlanmig titresimleri. Rezonans olayi I-11-111-1V
5 Titresim 6l¢iim aletleri. 11
6 Titresim yalitimi. v
7 Iki serbestlik dereceli sistemlerin soniimsiiz serbest titresimleri. Mod bigimleri. I-11
8 Iki serbestlik dereceli sistemlerin soniimlii ve zorlanmus titresimleri. Il
9 Dinamik titresim yutucusu. v
10 Cok serbestlik dereceli sistemlerin serbest titresimleri. Matris formiilasyonu. Il
11 Dogal frekans hesabinda yaklagik yontemler. I
12 Cok serbestlik dereceli sistemlerin zorlanmis titresimleri. I
13 Modal analiz. I-11
14 Millerde dolanim hareketi ve kritik devir sayis1 hesabi. I-11-1V
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic concepts. Introduction to vibrations of single-d.o.f systems. I-11
2 Undamped free vibrations of single-d.o.f systems. 1
3 Damped free vibrations of single-d.o.f systems. 1
4 Forced vibrations of single-d.o.f systems. Resonance. I-11-111-1V
5 Vibration measuring instruments. 11
6 Vibration isolation. v
7 Free vibrations of two-d.o.f systems. Natural modes of vibration. I-11
8 Damped and forced vibrations of two-d.o.f systems. 1
9 Dynamic vibration absorber. v
10 Free vibrations of multi-d.o.f systems. Matrix formulation. 1
11 Approximate methods in natural frequency calculation. I
12 Forced vibrations of multi-d.o.f systems. I
13 Modal analysis. I-11
14 Whirling motion and critical speed of shafts. I-11-1V




Dersin Makina Miihendisligi Programyla iliskisi

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

Katki
Seviyesi

1

2

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

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizat1 kullanabilme becerisi

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

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkce ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|l | =l |

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

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

N s

Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miihendislik
yontemlerini ve ¢cagdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi 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|—h|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

N+

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)

28.04.2011




