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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name:
Sonlu Elemanlar Yontemi Finite Elements Method
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U_IY g“|a.m|a tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 372E 6 3 4.5 3 0 0

Bolum / Program Makina Miihendisligi / Makina Miihendisligi

(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Tur( Secmeli Dersin Dili Ingilizce

(Course Type) Elective (Course Language) | English

Dersin Onkosullar1 | MAT 104 veya MAT 201 ( MAT 104E veya MAT 201E)
(Course Prerequisites) | MAT 104 or MAT 201 ( MAT 104E or MAT 201E)

Dersin mesleki Temel Bilim Temel Mihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
9

(Course Category 100 } B }

by Content, %)

Sonlu Elemanlar Metodunun (SEM) temelleri, Direk yaklasim, Yay ve cubuk elemanlar, Kirig
Dersin igerigi elemanlar, Sirekli sistemlerin sonlu elemanlar formilasyonu, iki boyutlu gerilme ve gerinim
elemanlari, Sonlu elemanlar ve interpolasyon fonksiyonlari, Dogal koordinatlarda eleman
formilasyonu, Sayisal integrasyon, Uygulamalar.

(Course Description) Introduction to fundamentals of Finite Element Method (FEM), Direct Approach, Springs and
Truss Elements, Beam Elements, FE Formulation for General Continuum, , Plane Stress and
Plane Strain Elements, Finite Elements and Interpolation Functions, Element Formulation in
Natural Co-ordinates, Numerical Integration, Applications.

Bu ders, asagidaki bilgi ve becerileri 6grecilere kazandirmayi hedeflemektedir.
Dersin Amaci 1. Sonlu elemanlar metodunun temel prensipleri

2. Degisik eleman tiirlerinin farkini anlama ve eleman ag1 tasarlama.

3. Deplasman ve kuvvet smir kogullarini uygulama ve ¢6zimin yakinsamasini ortaya
koyabilme.

4. Sonlu elemanlar sonuglarin1 anlama ve raporlama.

5. Sonlu elemanlar metodunu mihendislik problemlerinin ¢ozimu igin bir ara¢ olarak

kullanabilme.
o This course will provide students the required knowledge/skills to
(Course Objectives) 1. understand the basic theoretical principles of the Finite Element Method,

2. understand the difference between various types of elements, to design and judge a mesh,
3. impose displacement and force boundary conditions, and to demonstrate convergence,
4. be able to interpret and report FE results,

5. be able to use FE method as a tool to solve engineering problems,

Bu dersin sonunda 6grenciler
Dersin égrenme I. Sonlu elemanlar metodunun temel prensipleri ve uygulamalar: hakkinda bilgi sahibi
Ciktilar olurlar(a). . . .

I1. Uygun sonlu eleman ve ag segebilme, yiik ve sinir kosullarini uygulayabilme bilgi ve
becerisi kazanirlar(a,e).
I11. Sonlu elemanlar metodunu kullanarak miihendislik problemlerini formile etme ve ¢cézme
becerisi kazanirlar(e,K).
IV. Sonlu elemanlar yontemini tasarim amaglh kullanabilmeye baglarlar.

(Course Learning
Outcomes)

At the end of the course, students will

I.  gain knowledge on fundamentals and applications of FEM,

I1.be able to select appropriate finite elements and mesh, be able to apply loads and boundary
conditions to the model,

I11. be able to formulae and solve engineering problems using FEM.

IV. be able to start using FEM for desing purposes.




Ders Kitabi 1. Chandrupatla T. R. and A. D. Belegundu, Introduction to Finite
(Textbook) Elements in Engineering, Prentice Hall, 2002.

2. Lecture Notes
Diger Kaynaklar 1) Cook R. D. Malkus D.S., Plesha M.E., "Concepts and Applications of

(Other References)

Finite Element Analysis", John Wiley, 1989

2) Hinton E. and Owen D.R.J., "An Introduction to Finite Element
Computations" Pineridge Press Limited, 1979

3) Bathe K. J., "Finite Element Procedures", Prentice-Hall, 1996.
(Revision of: Finite element procedures in engineering analysis. 1982

4) Moaveni S. "Finite Element Analysis: Theory and Applications with
ANSYS", Prentice-Hall, 1999.

Odevler ve Projeler

(Homework & Projects

Ogrencilere 4 ddev verilecektir. Ogrencilerin bazi devleri yapabilmeleri igin
bir Sonlu Elemanlar programini kullanmasi gerekecektir.

Students will be assigned 4 homework. Students will have to use a Finite
Element Package to complete some of the homework

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Bu dersi alan 6grencilerin bilgisayar kullanabilmeleri keninlikle gereklidir.
Sonlu Elemanlar yontemi miihendislik problemlerinin ¢6ziimii i¢in sayisal bir
yontem oldugundan 6grencilerin bilgisayarli hesaplama araglarini
kullanabilmesi sarttir.

It is essential for the students of this course to be able to use computers
effectively. Finite Element method is a numerical technique for solving
engineering problems, hence the ability to use computational tools is vital.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Yil ici Smavlar 1 25
(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler 4 10
(Homework)

Projeler 1 25
(Projects)

D6nem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Sonlu Elemenlar Metoduna (SEM) giris, Matris islemleri I
2 SEM de ortak prosedur, Ayrik elemanlar I
3 Direk yaklagim, gubuk elemanlar I
4 Birlestirme prosesi I
5 Kiris elemanlarin direk formulasyonu 11
6 Genel siirekli sistemlerin formulasyonu ve enerji metodlari I
7 Surekli cubuk elemanlar I
8 Diizlemzel gerilme ve gerinme elemanlari i, 1, v
9 Eksenel simetrik elemanlar, sonlu elemanlar ve interpolasyon fonksiyonlar LIV
10 Sonlu elemanlar ve interpolasyon fonksiyonlari MIDTERM EXAM | 11,111
11 Dogal koordinatlarda eleman formulasyonu 1,111
12 Izoparametrik elemanlar 1,111
13 Sayisal itegrasyon i, 1l
14 Pratik uygulamalar, Eleman kitlphaneleri, malzemeler, yikler, smir kosullari. i, 1, v
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to FEM, Review of Matrix Operations I
2 Common Procedure in FEM, Discrete elements |
3 Direct Approach, Truss Elements I
4 Assembly Process I
5 Direct formulation of Beam Elements 1,11
6 General Continuum and Energy Methods ]
7 Continuous Rod Elements 1
8 Plane Stress and Plane Strain Elements, i, 1, v
9 Axisymmetric elements ,Elements and Interpolation Functions LIV
10 Elements and Interpolation Functions MIDTERM EXAM | 11,111
11 Element Formulation in Natural Co-ordinates 1,111
12 Isoparametric Elements 1,11
13 Numerical Integration I, 1l
14 Applications, Element libraries, materials, loads, supports. i, 1, v




Dersin Makina Miihendisligi Programiyla liskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

1

2

3

Matematik, fen bilimleri ve mithendislik bilgisini makina miihendisligi problemlerini ¢c6zmede
kullanabilme becerisi

X

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S/Q =D

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

N[t | e

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern mithendislik yontemlerini

ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi
Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrmtil bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Level of
Program Outcomes Contribution

1 |2 3

An ability to apply knowledge of mathematics, science, and engineering on mechanical X
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems. X

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

S|Q|=| DO

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

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

A knowledge of contemporary issues in mechanical engineering

N[t | =

An ability to use the techniques, skills, and modern engineering tools , such as computer X
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Dizenleyen (Prepared by) Tarih (Date) Imza (Signature)
Prof. Dr. Kenan Y. Sanlitiirk 13.7.2009
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