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Dersin Amaci

(Course Objectives)

1-Dis ylk etkisi altindaki malzemelerin plastic davranislarinin analizini 6gretmek.
2-Ogrencinin Plastisite Teorisi konusunda dgrendiklerini uygulamadaki miihendislik
problemlerinde kullanma becerisi kazandirmak.

3- Akma kriteri, izotropik ve kinematik peklesmeyi icine alacak sekilde elasto-plastik cisimlerin
bunye denklemlerinin matematik formulasyonu igin temel olusturmak.

4-Pratik mihendislik problemleri ¢dzebilme yetisi kazandirmak.

1-To give ability for the analysis of the plastic behavior of solids subjected to mechanical loads.
2-To give an ability to apply the knowledge of plasticity to engineering applications

3-To provide a foundation on the mathematical formulation of elasto-plastic constitutive
relationship, including yield criteria, isotropic and kinematic hardening, flow rule.

4-To give an ability to work on practical engineering problems.

Dersin igerigi

(Course Content)

Gerilme-sekil degistirme bagintilari. Akma kriteri ve orantililik siniri 6tesinde genel olarak malzeme
davranislari. Plastik akma icin yaklasik teoriler. Duzlem gerilme ve sekil deg@istirme problemleri.
Egilme, burulma. isotropik peklesme gésteren malzemelerde plastisite. Kinematik peklesme ve
zamana baglilik. Kristal kaymaya dayanan teoriler. Degisim ydntemleri.

Stress-strain relations. Yield criteria and the general behaviour of materials beyond proportional
limit. Approximate theories on the theory of plastic flow. Plane strain and plane stress. Bending,
torsion, Plasticity for materials with isotropic hardening. Kinematic hardening and time
dependence. Theories based on crystal slip. Variational methods.

Dersin Ogrenme Ciktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler

1-Malzemelerin gerilme-sekil degdistirme diyagramlarindan elastik ve plastik davraniglari
tanimlayabilirler. [1a, 1b, 2a, 2b, 4a, 4b]

2-Bunye modellemesinde verilen tipik plastik akma kriterini izleyebilirler. [1a, 1b, 2a, 2b, 8a, 8b]
3-Binye iligkilerinin  matematik formiilasyonunda malzeme sabitlerinin  anlamlarini
yorumlayabilirler. [1a, 1b, 2a, 2b, 4a, 4b]

4-Elasto-plastik 6zellikler ile basit sinir deger problemlerini analitik olarak ¢ozebilirler. [1a, 1b, 2a,
2hb, 4a, 4b, 8a, 8b]

5-Malzeme o6zellikleri Gzerindeki deneysel ¢calismalardaki sonuglari yorumlayarak biinye modelleri
gelistirebilirler. [1a, 1b, 2a, 2b, 4a, 4b]

Not: Késeli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

After the completion of this course, students should be able to:

1- Describe the elastic and plastic behaviour from stress-strain curves for materials; [1a, 1b, 2a,
2b, 4a, 4b]

2- Recognize typical plastic yield criteria established in constitutive modelling; [1a, 1b, 2a, 2b, 8a,
8b]

3- Understand the physical interpretation of material constants in mathematical formulation of
constitutive relationship; [1a, 1b, 2a, 2b, 4a, 4b]

4-Solve analytically the simple boundary value problems with elasto-plastic properties; [1a, 1b, 2a,
2hb, 4a, 4b, 8a, 8b]

5-Develop constitutive models based on experimental results on material behaviour. [1a, 1b, 2a,
2b, 4a, 4b]

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

Ders Kitabi
(Textbook)

D.J. Han., Plasticity for Structure Engineers. W.F. Chen and Springer-,1988.




Yardimci Kaynaklar/
(Other References)

1-J. Chakrabarty, Theory of Plasticity, Elsevier Butterworth-Heinemann, 2006.

2-J.Lubliner, Plasticity Theory, Pearson, 2006.

3-S. Huang, Continuum Theory of Plasticity. John Wiley and Sons,1995.

4-L.M. Kachanov, Fundamentals of the Theory of Plasticity (Dover Civil and Mechanical
Engineering), 2006.

5- R. Hill, The Mathematical Theory of Plasticity (Oxford Classic Texts in the Physical Sciences)],
2004.

HAFTALIK KONULAR/COURSE PLAN

Hafta/Week Ders Konulari/Topic ODEV/ HOMEWORK
Gerilme-sekil degistirme bagintilari. Biinye denklemlerine genel bakis.
1
Stress-strain relations. General overlook to the constitutive equations.
Akma kriteri ve orantililik siniri 6tesinde genel olarak malzeme davraniglari.
2
Yield criteria and the general behaviour of materials beyond proportional limit.
Plastik akma igin yaklasik teoriler. 1.0dev/1st Homework
3
Approximate theories on the theory of plastic flow.
Duzlem gerilme ve sekil dedistirme problemler.
4
Plane strain and plane stress.
Egilme.
5
Bending.
Aktif Uygulama. 2.0dev/2" Homework
6
Active PS.
1.Ara sinav
7
1stMidterm
Burulma.
8
Torsion.
izotropik peklesme gosteren malzemelerde plastisite. 3.0dev /3@ Homework
9
Plasticity for materials with isotropic hardening.
Kinematik peklesme ve zamana baglilik.
10
Kinematic hardening and time dependence.
Aktif Uygulama. 4.Odev/ 4™ Homework
11
Active PS.
2. Ara sinav
12
2"d Midterm
Kristal kaymaya dayanan teoriler.
13
Theories based on crystal slip.
Degisim yontemleri. Uygulamalar. 5.0dev/ 51"  Homework
14
Variational methods. Examples.



http://www.google.com.tr/search?hl=tr&tbo=p&tbm=bks&q=inauthor:%22J.+Chakrabarty%22

DERSIN DEGERLENDIRME SISTEMi/ (COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
o Odevler (Homework) 5 %10
Yariylil Igi - -
Caligmalari  [AKtif PS (Active PS) 5 %10
(53‘3"_’”_9_5“3r Ara sinavlar (Midterm Exams) 2 %34
Activities) Yoklama (Attendance) 42 %6
YARIYIL SONU SINAVI (FINAL EXAM) 1 %40
Toplam (Total) %100

DERSIN INSAAT MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI /
CONTRIBUTION of the COURSE on CIVIL ENGINEERING PROGRAM OUTCOMES

PROGRAM OUTCOMES/PROGRAM GCIKTILARI
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AKTS-iS YUKU TABLOSU / (ECTS-WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Is Yiikii (saat)
(Work Load (h))

Sire (Saat)
(Time (h))

Ders Siresi
(Lectures)

14

56

Yariyll Sonu Sinavi (Hazirlik Stiresi Dahil)
(Final Exam (Preparation included))

13

13

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

Dénem Odevi / Projesi
(Term Project)

Raporlar
(Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Digi Galisma Suresi
(Out class working time)

12

Odevler
(Homework)

20

Sunum
(Presentations)

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

24

Proje
(Projects)

Laboratuvar
(Laboratory Work)

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

125

Dersin AKTS Kredisi (Toplam Is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih
(Revision / Date)
23/10/2018

Koordinator / Hazirlayan

Esin Inan

(Coordinator / Prepared by)

Onaylayan
(Approved by)
Esin Inan







