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Dersin Amaci

(Course Objectives)

1-Ogrencinin elastik, viskoelastik, plastik ve genel olarak Hooke yasasina uymayan
malzemelerin biinye denklemlerini 6gretmek ve bunlarin analizini yapabilme, kullanabilme bilgi
ve becerisini kazandirmak.

2- Ogrencinin elastik, viskoelastik, plastik malzemelerin Miihendislik problemlerinde kullanabilme
becerisini kazanmasini saglamak.

3-Sirekli ve ayrik sistemlerde titresim problemlerinin analizini yapabilme becerisi kazandirmak

1-To teach the constitutive equations of elastic, viscoelastic, plastic materials and generally non-
Hookean materials and to give an ability to be able to analyze and use this equations.

2-To give an ability to apply the knowledge of non-Hookean materials on engineering applications,
3-To provide a foundation to make analysis of vibration problems of discrete and continuous
systems.

Dersin igerigi

(Course Content)

Malzeme Ozellikleri: Elastik, viskoelastik, plastik malzemeler. Genel cubuk teorileri, Cubuk
teorisinde 6zel konular: Burulmada 6zel problemler, Mambran analojisi, Gniform olmayan burulma.
Egilmede 6zel problemler. Egri eksenli gubuklarda egilme, Hooke yasasina uymayan ¢ubuklarda
egilme. Bilesik mukavemet problemleri. Elasto-kinetik. Dinamik etkiler, elastik sistemlerin titresimi,
ayrik ve surekli sistemlerin titresim problemleri.

Material properties: Elastic, viscoelastic, plastic materials. General theory of one dimensional
bodies; Beam theories. Special topics in beam theories: Torsion problems, membrane analogy.
Non-uniform torsion. Special problems in bending theory, bending of curved bars. Bending of
non-Hookean materials. Combined loadings. Elasto-kinetics. Dynamic effects. Vibration of
elastic systems, vibration problems of discrete and continuous systems.

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1-Guncel kaynaklar inceleyebilirler. [1a, 1b, 2a, 2b, 4a, 8b]

2-i¢ kuvvetler, sekil degistirme analizi, farkli malzemelerin biinye denklemleri, gerilme ve denge
gibi surekli ortamlar mekaniginin temel kavramlarini aciklayabilir ve kullanabilirler. [1a,2a,4a]
3-Basit yapilarinda deformasyon analizi, i¢ kuvvetlerin bulunmasi igin analitik teknikleri
kullanabilirler. [1a,1b, 2a ,4a]

4-Farklh geometriler ve malzemelerde egilme ve burulma problemlerini ¢ézebilirler. [1b, 2a, 2b,4a]
5-Ayrik ve surekli sistemlerde titresim ve benzer dinamik problemleri ¢ozebilirler. [1a,1b,2a,2b]
Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can:

1.Examine current literature. [1a, 1b, 2a, 2b, 4a, 8b]

2.Explain and use the basic concepts of continuum mechanics of solids, including the strain,
internal force, stress and equilibrium conditions in solids. [1a,2a,4a]

3. Use analytical technics to analyse deformation and stress, and

to solve the bending and torsion problems of different materials. . [1a,1b,2a ,4a]

4- Solve the bending and torsion problems for various type of geometry and materials. . [1b,2a,
2b,4a],

5-Solve vibration and similar dynamic problems of discrete and continuous systems. [1a,1b,2a,2b]
[Note: Numbers in brackets are indicating the related program outcomes]

Ders Kitabi
(Textbook)

Advanced Mechanics of Materials, Arthur P Boresi, Dover, 6. Edition, 2002

'Yardimci Kaynaklar
(Other References)

1-Advanced Strength and Applied Stress Analysis, Richard G Budynas, Mc Graw Hill, 1999
2-Cisimlerin Mukavemeti, Mustafa inan, 2018, ITU Vakfi,
3- Strength of Materials, Mustafa inan, ITU Vakfi, 2019.



https://www.alibris.com/search/books/author/Arthur-P-Boresi?aid=567527
https://www.alibris.com/search/books/author/Richard-G-Budynas?aid=700261

HAFTALIK KONULAR/COURSE PLAN

Hafta/Week Ders Konulari/Topic ODEV/ HOMEWORK
Matematik 6n bilgiler. Malzeme 6zellikleri. Genel blinye teorisi.
1 Mathematical background. Material Properties. General Theory of
Constitutive Theory.
Elastik, viskoelastik, plastik malzemeler.
2
Elastic, viscoelastic, plastic materials.
Cubuk teorisinde 6zel konular: Burulmada 6zel problemler, tniform 1.0dev/1st Homework
olmayan burulma. Mambran analojisi.
3
Special topics in beam theories: Torsion problems, membrane
analogy. Non-uniform torsion
Egilmede 6zel problemler .Egri eksenli gubuklarda egilme.
4
Special topics in beam theories,. Bending of curved bars.
Hooke yasasina uymayan gubuklarda egilme.
5
Bending of non-Hookean materials.
Ornekler, gesitli miihendislik problemleri. 2.0dev/2" Homework
6
Examples, various engineering problems.
Bilesik mukavemet problemleri.
7
Combined loadings.
Birinci arasinav
8
First Midterm
Elasto-kinetik. 3.0dev /3" Homework
9
Elasto-kinetics.
Dinamik etkiler.
10
Dynamic effects.
Elastik sistemlerin titregimi. 4.0Odev/ 4t Homework
11
Vibration of elastic systems.
Ayrik ve surekli sistemlerin titresim problemleri .
12
Vibration problems of discrete and continuous systems.
ikinci Ara Sinav
13
Second Midterm
Uygulamalar. 5.0dev/ 5 Homework
14
Examples.
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14 4

56
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13

Kisa Sinavlar (Hazirlik Suresi Dahil)
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