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COURSE SYLLABUSFORM

Dersin Adi: MEKANIK TITRESIMLER

Course Name: MECHANICAL VIBRATIONS

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)
MAK 315 5 2,5 45 2 1 -

Boliim / Program
(Department/Program)

Makina Muhendisligi / Makina Mihendisligi
(Mechanical Engineering / Mechanical Engineering)

Dersin Tiirui
(Course Type)

Dersin Dili Turkce

Zorunlu (Compulsory) (Course Language) | (Turkish)

Dersin Onkosullari
(Course Prerequisites)

|Uygulamalari) ve (MAK 217-Dinamik) ve (MAK 202E-Makina MUhendisligi igin
Sayisal Ydéntemler)

Algebra and Applications) ve (MAK 217-Dynamics) ve (MAK 202E- Numerical

(MAT 103-Matematik I) ve (MAT 104-Matematik Il) ve (MAT 114-Lineer Cebir ve

(MAT 103-Mathematics I) ve (MAT 104-Mathematics 1) ve (MAT 114- Linear

Methods for Mechanical Engineering)

. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene | \atematik Temel Miihendislik ik Tasarim Genel Egitim
Katkist, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) [ a5 15 -
Temel kavramlar. Tek serbestlik dereceli sistemlerin sonumslz, sonimlu ve
zorlanmis titresimleri. Titresim Olgim aletleri. Titresim yalitimi. Iki serbestlik

Dersin Tanimi

(Course Description)

dereceli sistemlerin titresimleri. Dinamik titresim yutucusu. Cok serbestlik dereceli
sistemlerin serbest ve zorlanmis titresimleri. Dogal frekans hesabinda yaklasik
yontemler. Modal analiz. Millerde dolanim hareketi ve kritik devir sayisi 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)

1. Makina mihendisliginde gerekli temel titresim bilgisini vermek.

2. Titresim analizinde kullanilan matematiksel modelleri ve hesap tekniklerini
tanitmak.

3. Makinalarda karsilasilan titresim problemlerini ve giderme yéntemlerini tanitmak.

1. To provide basic vibration engineering knowledge.
2. To introduce mathematical models and computation methods required in

vibration  analysis.
3. Tointroduce common vibration problems encountered in machinery and the
ways of  suppressing them.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I Titresim mekaniginin temel kavramlari ve makinalarda kargilasilan temel
titresim problemleri hakkinda bilgi,

Mekanik titresim sistemlerini modelleme ve bu modelleri gerektiginde
bilgisayar yardimiyla ¢6zimleme becerisi,

Titresim Olgum aletlerinin calisma ilkeleri hakkinda bilgi,

Titresimleri engelleme/azaltma yéntemleri ve buna yonelik tasarimlar
hakkinda bilgi, kazanmis olacaktir.

I1.
V.

Students who pass the course will be able to;

1. Understand the fundamentals of vibration engineering and the genesis of common
vibration problems encountered in machinery,

Model and (computer) analyse mechanical vibratory systems,

Understand the working principles of vibration measurement instruments,
Conceive design measures to suppress or reduce vibrations,

1.
I1.
V.




DERS PLANI

Hafta

Konular

“Dersin
Ogrenme
Ciktilan

Temel kavramlar. Tek serbestlik dereceli sistemlerin titresimlerine giris.

Tek serbestlik dereceli sistemlerin sénimsiz serbest titresimleri.

Tek serbestlik dereceli sistemlerin s6énimli serbest titresimleri.

Tek serbestlik dereceli sistemlerin zorlanmis titresimleri. Rezonans olayi

Titresim dlguim aletleri.

Titresim yalitimi.

Fki serbestlik dereceli sistemlerin sénimstiz serbest titresimleri. Mod bigimleri.

iki serbestlik dereceli sistemlerin sénimli ve zorlanmis titresimleri.

[Dinamik titresim yutucusu.

|Cok serbestlik dereceli sistemlerin serbest titresimleri. Matris formulasyonu.

|Docja| frekans hesabinda yaklasik yontemler.

|Cok serbestlik dereceli sistemlerin zorlanmis titresimleri

[Modal analiz.

rlolin2|alelelNo|uvnwio~

[Millerde dolanim hareketi ve kritik devir sayisi hesabi.

COURSE PLAN

Weeks Topics

Course
Learning
Outcomes

|Basic concepts. Introduction to vibrations of single-d.o.f systems.

|Undamped free vibrations of single-d.o.f systems.

|Damped free vibrations of single-d.o.f systems.

[Forced vibrations of single-d.o.f systems. Resonance.

Vibration measuring instruments.

VVibration isolation.

|Free vibrations of two-d.o.f systems. Natural modes of vibration.

[Damped and forced vibrations of two-d.o.f systems.

[Dynamic vibration absorber.

[Free vibrations of multi-d.o.f systems. Matrix formulation.

Approximate methods in natural frequency calculation.

|Forced vibrations of multi-d.o.f systems.

[Modal analysis.
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\Whirling motion and critical speed of shafts.




Ders kaynaklari ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

Ders Notlari

Lecture Notes

Diger Kaynaklar
(Other References)

Mekanik Titresimler, O.Turhan, Nobel Yayinevi, 2017.
Fundamentals of Vibrations, L. Meirovitch, Waveland Press 2010.
Engineering Vibration, D. J. Inman, Pearson, 2013.

Theory of Vibrations with Applications, M.D. Dahleh, W.T.Thomson,
Pearson, 2013.

Odevler ve Projeler
(Homework & Projects)

3 Adet 0dev verilecektir.

Three in term homework will be given

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Odevler bilgisayar kullanimini gerektirecektir.

Computer aided analysis will be required in homework

Final sinavi
onsart

(Prerequisite for
final exam)

- Final Sinavina girebilmek igin ara sinavlarin ortalamasinin asgari
degeri en az 35/100 olmalidir.

- 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, %)
Yil ici Sinavlar 2 % 40

(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler 3 % 15
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Stnavi 1 % 45
(Final Exam)




