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Dersin Ad1

Course Name

Siirekli Ortamlar Mekanigi 11

Continuum Mechanics 11

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MUH312E 6 3 5 3 - -
Boéliim / Program Matematik Bolimu/ Matematik Mihendisligi
(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Dersin Dili Ingilizce(English)
(Course Type) Zorunlu (Compulsory) (Course Language)

Dersin Onkosullar:
(Course Prerequisites)

MUH311E MIN DD / MUH311E MIN DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Temel Miihendislik Tasarim insan ve Toplum Bilim
Bilim Miihendislik (Engineering Design) (General Education)
(Basic (Engineering Science)
Sciences)
%50 %50 - -

Dersin icerigi
(Course Description)

Objektif vektorler ve tansorler, gerilme akisi, Biinye teorisi, blinye aksiyomlari, termodinamik
kisitlar, anizotropi, izotropi, invaryant tansor fonksiyonlari. Ozel blinye denklemleri, elastik ve
termoelastik katilar, termoviskoz akigkanlar, viskoelastisite. Lineerlestirilmis ¢esitli teorilerde
ornekler.

Objective vectors and tensors, stress flux. Constitutive theory, constitutive axioms,
thermodynamical constraints, anisotropy, isotropy, invariant tensor functions. Special
constitutive equations, elastic and thermoelastic solids. thermoviscous fluids, viscoelasticity.
Examples from various linearized theories.

Dersin Amaci

(Course Objectives)

1. Siirekli ortamin termodinamiginin temel denklemlerini elde etmek.

2. Biinye denklemini tanitmak ve biinye teorisinin aksiyomlarini vermek.

3. Biinye aksiyomlarini uygulayarak, elastic, termoelastik, viskoelastik malzemeler viskoz
akigkanlarin biinye denklemlerinin elde edilmesini ve lineerlestirmelerini 6gretmek ve degisik
uygulamalarini yapmaktir.

1. To obtain fundamental equation of thermodynamics of continuous media
2. To provide constitutive equations of elastic, thermo elastic, viscoelastic solids and viscous fluid.
3. To obtain the linear isotropic constitutive equations and apply to various problems

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi tamamlayan dgrenci
I. Termodinamigin ilkelerini uygulayabilme
II. Biinye denklemi kavramini ve biinye aksiyomlarini anlama
III. Biinye aksiyomlarini kullanarak elastik, termoelastik, viskoelastik ve viskoz akigkanlarin biinye
denklemlerini elde etme
IV. Lineer biinye denklemlerini elde edebilme ve bu denklemleri gesitli problemlere uygulayabilme

After taking this course the student should be able to:
1. Appy principles of thermodynamics of continua.
II. Understand the notion of constitutive equations and the axioms of constitutive theory.
III.  Obtain constitutive equations of elastic, thermoelastic, viscoelastic and viscous fluid by
constitutive axioms
IV. Obtain the linear constitutive equations and apply these equations to various problems.




Ders Kitab: Suhubi E. S., Siirekli Ortamlar Mekanigi (Giris), ITU Rektérliigii, 1993.
(Textbook)
Diger Kaynaklar Eringen A. C., Mechanics of Continua, Krieger Publishing Company, 1980.
Reddy J. N., Principles of Continuum Mechanics, Cambridge Univ., 2010.
(Other References) Gonzalez O. and Stuart A. M., A first course in Continuum Mechanics, Cambridge Univ, 2008.

Lai M., Krempl E., Ruben D., Introduction to Continuum Mechanics, Elsevier, 2010.

Odevler ve Projeler

(Homework & Projects

Ogrenciler verilen 6devleri siiresi iginde teslim etmekten sorumludur.

Students are responsible to deliver their homeworks within the indicated time.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmede Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Smavlar 1 40%
(Midterm Exams)

Kisa Sinavlar

(Quizzes)

Odevler 4 |
(Homeworks)

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Donem Sonu Sinavi 1 60%
(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Obijektif vektdrler ve tansorler ve gerilme akisi I
2 Enerjinin korunumu ilkesi I
3 Entropi, entropi prensibi, Clausius-Duhem Esitsizligi I
4 Biinye denklemleri, Biinye teorisi aksiyomlari II
5 Binye teorisi aksiyomlari, izotrop fonksiyonlar 11
6 Hiperelastik malzemeler, izotrop elastik malzemeler 11
7 Lineer bunye denklemleri HI-1V
8 ic ve dis basing etkisinde sonsuz silindirik boru 1I-1v
9 ARA SINAV
10 Termoelastisite, lineer blinye denklemleri 111
11 Yarim uzayda sicaklik yayililmi v
12 Viskoz akigkanlar, lineer biinye denklemleri II-1v
13 Bir boyutlda sikismaz viskoz akigkan hareketi, Poiseulle akimi v
14 Viskoelastisite, lineer ve lineer olmayan Kelvin-Voigt cisimleri 1I-1V
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Objective vectors and tensors, stress flux 1
2 Principle of conservation of energy I
3 Entropy, Principle of entropy, Clausius-Duhem inequality I
4 Constitutive equations, axioms of constitutive theory 11
5 Axioms of constitutive theory, isotropic functions 11
6 Hyper-elastic materials, isotropic elastic materials 111
7 Linear constitutive equations 1I-1v
8 Infinite cylindrical tube subjected to internal and external pressure 1I-1V
9 MIDTERM EXAM
10 Thermoelasticity, Linear constitutive equations 111
11 Temperature propagation in a half space v
12 Viscous fluids, Linear constitutive equations 1I-1vV
13 Motion of incompressible viscous fluid in one space dimension v
14 Viscoelasticity, linear and nonlinear Kelvin-Voigt solids and Maxwell solids 1I-1V




Dersin Matematik Mithendislik Programiyla iliskisi

Programinin mezununa kazandiracag bilgi ve beceriler (programa ait giktilar)

Katki
Seviyesi

1

2

bilgilere sahip olabilme

Matematik ile ilgili kavramlari ve kavramlar arasi iligkileri anlayabilme; kuramsal ve uygulamali

Matematik bilgilerini diger disiplinlere uygulayabilme

Bilim ve miihendislige ait problemleri tanimlama, modelleme ve ¢éziimleyebilme

X|X| X |w

Cok disiplinli gruplarda galisabilme ve/veya liderlik yapabilme

X

o Qe (T

gorsellestirebilme

Problem ¢ézmek i¢in algoritma ve bilgisayar programi yazma, kullanma ve sayisal ¢ézimleri

Mesleki ve etik sorumluluk anlayisina sahip olabilme

Tirkge velveya ingilizce etkin yazili ve sézlii iletisim kurabilme

Matematiksel disinme ve ispat tekniklerini 6grenme ve uygulayabilme

Hayat boyu 6grenimin 6nemini kavrama ve uygulayabilme

Matematigin glincel ve gagdas konularini aragtirabilme

Matematik ile ilgili ileri diizeydeki bir galismayi bagimsiz olarak yuritebilme
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aktarabilme

Alani ile ilgili konularda disuncelerini ve sorunlara iligkin ¢éziim Onerilerini yazili ve s6zli olarak

1: Az Katki, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Mathematics Engineering Curriculum

Program Qutcomes

Level of

Contribution

1 2

3

An ability to understand the concepts of mathematics and the relationships between these
concepts; an ability to acquire theoretical and practical knowledge

An ability to apply knowledge of mathematics to other disciplines

An ability to identify, formulate and solve science and engineering problems
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An ability to function in and/or develop leadership in multi-disciplinary teams.

X
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An ability to write and use algorithms and computer programs to solve problems; an ability to
visualize numerical solutions

X

An understanding of professional and ethical responsibility

An ability to communicate effectively in written and oral Turkish and/or English.

An ability to learn and apply mathematical thinking and proof techniques

A recognition of the need for, and an ability to engage in, life-long learning

An ability to research current and contemporary issues in mathematics

An ability to conduct an independent study in advanced mathematics
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An ability to effectively communicate ideas and solutions proposals related to the field, both

orally and in writing

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Department of Mathematics 2012




