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Dersin Amaci

(Course Objectives)

1- Ayrik sistemlerin, bir serbestlik dereceli sistemlerin, iki ve daha ok serbestlik dereceli
sistemlerin titresimi konusunda farkindalik yaratmak.

2- Ogrenciye matematik bilgi ve becerilerini miihendislik yapilari izerinde uygulayabilme yetisi
kazandirmak ,

2- Cubuk, kiris, plak gibi mihendislik elemanlarinin titresim problemlerini gesitli yontemlerle
formiile edip ¢6zebilme yetisi kazandirmak.

1-To give an ability to analysis the free vibration of discrete systems, one dimensional, multi-
dimensional elastic solids,

2-To give an ability to apply the knowledge of mathematics on engineering applications of vibrating
bodies,

3- To provide a foundation for the understanding and formulating the vibration problems of
engineering elements like bars, beams, plates.

Dersin Igerigi

(Course Content)

Tanimlar. Temel ilkeler. Serbest titresim: Titresim modeli, hareket denklemi, dogal frekanslar,
Enerji Yontemi. Virtuel is ilkesi. SGnim. Zorlanmis titresim.Yapisal sonim. Cok serbestlik dereceli
sistemlerin titresimleri. Zorlanmig titresimler. Titresen sistemlerin 6zellikleri. Ozdegerler,
Ozvektorler. Lagrange denklemleri. Sirekli sistemler. Tel titresimi. Cubuklarin boyuna titresimi.
Millerin burulma titresimleri. Kirislerin Euler denklemleri. Yaklasik sayisal yontemler. Rasgele
titresimler. Lineer olmayam titresimler. Plaklarin titresimi.

Definitions. Fundamental principles. Free vibration: Vibration model, Equation of motion, natural
frequencies, Energy method. Principles of virtual work. Damping. Forced harmonic motion,
structural damping. Multi-degree of freedom systems: Forced harmonic motion, vibration damper.
Properties of vibrating systems. Eigenvalues, eigenvectors. Lagrange equations. Continuous
Systems. Vibrating String. Longitudinal vibration of rods. Torsional vibration of rods. Euler
equations for beams. Approximate numerical methods. Random vibrations. Nonlinear vibrations.
Vibrations of plates.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi bagariyla tamamlayan 6grenciler:

1- Genel olarak muhendislik yapilarinda titresim kavrami ve élgimleri hakkinda tartigabilirler.
[1a,1b,2a,2b,4a,4b]

2- Lineer sistemler ve frekans analizi konusunda gerekli olan temel bilgileri agiklayabilirler.
[1a,1b,2a,2b]

3- Matematik ve diger temel konulardaki bilgilerini titresim problemleri lizerinde kullanabilirler.
[1a, 1b, 2a ,2b,4a]

4- Gereksinimlere parallel olarak sistem, yapi ve benzeri yapi elemanlarini tasarlayabilirler. [1a
, 1b ,2a, 2b,4a, 4b, 8a, 8b]

5- Muhendisligin dinamik problemlerini tanimlayabilir, formile edebilir ve ¢dzebilirler. [1a, 1b
,2a, 2b,4a, 4b, 8a, 8b]

[Not: Késeli parantez icindeki sayilar ilgili program c¢iktilarinin numaralarini isaret etmektedir]

After successfully completing this course students should be able to:

1- Discuss about the fundamentals of vibration concept and measurements of engineering
structures [1a, 1b, 2a, 2b, 4a, 4b]

2- Explain the basics of linear systems and frequency analysis [1a, 1b, 2a, 2b]

3- Use knowledge of mathematics, science and engineering for vibration problems [1a, 1b, 2a
,2b, 4a, 4b]

4- Design a system, component, or process to meet desired needs . [1a, 1b, 2a, 2b, 4a, 4b,
8a, 8b]

5- Identify, formulate and solve dynamic engineering problems [la, 1b ,2a, 2b, 4a, 4b, 8a, 8b]

[Note: Numbers in brackets are indicating the related program outcomes]

Ders Kitabi
(Textbook)

R. N. Chaudri, Wave and Oscillations, New Age, 2010.

'Yardimci Kaynaklar
(Other References)

R.E.D.Bishop, The mechanics of vibration, Cambridge University Press, 1979.




J.H. Ginsberg, Mechanical and structural vibrations: theory and applications, Wiley, New York,

2001.
HAFTALIK KONULAR / COURSE PLAN
Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari
Tanimlar. Temel ilkeler,
1
Definitions. Fundamental principles.
Serbest titresim: Titresim modeli, hareket denklemi, dogal frekanslar,
2 Free vibration: Vibration model, Equation of motion, natural
frequencies.
Sondm. Zorlanmis titresim. 1.0dev/1stHW
3
Damping. Forced harmonic motion.
Enerji Yontemi. Virttel is ilkesi
4
Energy method. Principles of virtual work
Yapisal soniim, Ornekler.
5
Structural damping. Examples.
Cok serbestlik dereceli sistemlerin titregimleri. 2.0dev/2MHW
6
Multi-degree of freedom systems.
Zorlanmis titresim. Titresen sistemlerin 6zellikleri..Ozdegerler,
Ozvektorler.
7
Forced harmonic motion, vibration damper. Properties of vibrating
systems. Eigenvalues, eigenvectors.
Lagrange denklemleri.
8
Lagrange equations.
Surekli sistemler. Tel titresimi. 3.0dev/3tHW
9
Continuous Systems. Vibrating String
Millerin burulma titresimleri.
10
Torsional vibration of rods.
Cubuklarin boyuna titresimi. Kirislerin Euler denklemleri. 4.0dev/4"HW
11
Longitudinal vibration of rods. Euler equations for beams.
Yaklasik sayisal yontemler. Rasgele titresimler.
12
Approximate numerical methods. Random vibrations.
Lineer olmayan titregimler. 5.0dev/5MHW
13 . S
Nonlinear vibrations.
Plaklarin titresimi.
14
Vibrations of plates.
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
- Odevler (Homework) 5 %10
Yariyll Igi - -
Calismalari Aktif PS (Active PS) 5 %10
(Sem_e_ster Ara sinavlar (Midterm Exams) 2 %34
Activities) Yoklama (Attendance) 42 %6




YARIYIL SONU SINAVI (FINAL EXAM)

%40

Toplam (Total)

%100
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(COURSE ACTIVITIES)
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(Quantity)

Sire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siresi
(Lectures)

14 4

56

Yariyil Sonu Sinavi (Hazirlk Suresi Dahil)
(Final Exam (Preparation included))

13

Kisa Sinavlar (Hazirlk Suresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Digi Calisma Siresi
(Out class working time)

12

Odevler
(Homework)

20

Sunum
(Presentations)

Arasinavlar (Hazirlik Suresi Dahil)
(Midterm Exams (Preparation included))

24

Proje
(Projects)

Laboratuvar
(Laboratory Work)

Toplam is Yiikii (saat)
(Total Work Load (h))

125
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