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Dersin Adi: Introduction to Finite Element

Course Name: Introduction to Finite Element

Methods Methods
Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK372E 6 2,5 4 2 1 -
Boliim / Program Makina Muhendisligi
(Department/Program) | (Mechanical Engineering)
Dersin Tiirii Secimli (Elective) Dersin Dili ingilizce
(Course Type) (Course Language) | (English)

Dersin Onkosullari
(Course Prerequisites)

MAK 202E ve MAK 210E ve MAK 104E ve MUK210/E

Dersin Mesleki Bilesene
Katkisi, %

(Course Category

by Content, %)

Temel Bilimve Miihendislik/Mimar
Matematik Temel Miihendislik hk Tasarim Genel Egitim
(BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)

Dersin Tanim

(Course Description)

Sonlu Elemanlar Metodunun (SEM) temelleri, Dogrudan yaklasim, Isi iletimi elemani,
Yay ve cubuk elemanlar, Kiris elemanlar, Sirekli sistemlerin sonlu elemanlar|
formilasyonu, Iki boyutlu gerilme ve gerinim elemanlari, Sonlu elemanlar ve
interpolasyon fonksiyonlari, Dogal koordinatlarda eleman formilasyonu, Sayisalf
integrasyon, Agirliklandiriimis Artiklar Yéontemi, Uygulamalar.

Introduction to fundamentals of Finite Element Method (FEM), Direct Approach, Heat
Conduction Elements, 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, Weighted Residual Methods, Applications.

Dersin Amaci

(Course Objectives)

1. Sonlu elemanlar metodunun temel prensiplerini 6gretmek

2. Degisik eleman turlerinin farkini anlama ve eleman agi tasarlama.

3. Deplasman ve kuvvet sinir kosullarini uygulama ve ¢6zimuan yakinsamasini ortaya
koyabilme.

4. Sonlu elemanlar sonuglarini anlama ve raporlama.

5. Sonlu elemanlar metodunu muhendislik problemlerinin ¢ézimd igin bir arag olarak
kullanabilme.

1. teaching 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,
convergence,

4. be able to interpret and report FE results,

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

and to demonstrate)

Dersin Ogrenme
Ciktilan

(Course Learning

Bu dersi basariyla gecen 6grenciler:

I. Sonlu elemanlar metodunun temel prensipleri ve uygulamalari hakkinda bilgi sahibi
olurlar.

[I. Uygun sonlu eleman ve ag segebilme, yik ve sinir kosullarini uygulayabilme bilgi ve
becerisi kazanirlar.

[ll. Sonlu elemanlar metodunu kullanarak mihendislik problemlerini formiile etme ve
¢6zme becerisi kazanirlar.

IV. Sonlu elemanlar ydntemini tasarim amacli kullanabilmeye baglarlar.



http://ssb.sis.itu.edu.tr:9000/pls/PROD/itu_icerik.p_download?file=MAK202E
http://ssb.sis.itu.edu.tr:9000/pls/PROD/itu_icerik.p_download?file=MAK210E
http://ssb.sis.itu.edu.tr:9000/pls/PROD/itu_icerik.p_download?file=MAK104E

Outcomes) The students who passed the course satisfactorily can:

. gain knowledge on fundamentals and applications of FEM,

boundary conditions to the model,
Ill. be able to formulae and solve engineering problems using FEM.
be able to start using FEM for desing purposes.

Il.be able to select appropriate finite elements and mesh, be able to apply loads and

DERS PLANI

Hafta

Konular

Dersin
Ogrenme
Ciktilan

Sonlu Elemenlar Metoduna (SEM) Girig, Matris islemleri

SEM de Ortak Prosedur, Ayrik Elemanlar

|Dogrudan Yaklagim, Cubuk ve Kafes Elemanlar

IISI iletimi Elemani, Birlestirme Islemi

|Kiri§ Elemanlarin Dogrudan Formulasyonu

|Genel Siirekli Sistemlerin Formulasyonu ve Eneriji Yéntemleri

Surekli Cubuk Elemanlar

|Dizlemzel Gerilme ve Gerinme Elemanlari

[Eksenel Simetrik Elemanlar, Sonlu Elemanlar ve interpolasyon Fonksiyonlari

Sonlu Elemanlar ve interpolasyon Fonksiyonlari

Dogal Koordinatlarda Eleman Formulasyonu

izoparametrik Elemanlar, Sayisal integrasyon

Adirhklandinimis Artiklar Yontemi

N I N P R I R R K EN R R

JUygulamalar, pratikte ortaya ¢ikan hususlar ve ileri konular

COURSE PLAN

Weeks Topics

Course
Learning
Outcomes

|introduction to FEM, Review of Matrix Operations

|Common Procedure in FEM, Discrete elements

|Direct Approach, Bar and Truss Elements

|Heat Conduction Element, Assembly Process

[Direct formulation of Beam Elements

|Genera| Continuum and Energy Methods

[Continuous Rod Elements

IPlane Stress and Plane Strain Elements,

Axisymmetric elements, Elements and Interpolation Functions

|[Elements and Interpolation Functions

— | —
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[Element Formulation in Natural Co-ordinates

12

[Isoparametric Elements, Numerical Integration

\Weighted Residual Methods and Energy Method

— | -
Hlw

Applications, practical considerations and advanced issues




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1
(Textbook)

E. Madenci and I. Guven
“The Finite Element Method and Applications in Engineering Using
ANSYS”, Springer-Verlag, 2015.

Diger Kaynaklar
(Other References)

[Moaveni S.

"Finite Element Analysis: Theory and Applications with ANSYS",
Prentice-Hall, 2014.

M. Asghar Bhatti

“Fundamental Finite Element Analysis And Applications: With
IMathematica And MATLAB Computations”, John Wiley & Sons (Feb
2005),

Odevler ve Projeler 4 Odev seti
(Homework & Projects) 4 HW sets
Laboratuar Uygulamalar -
(Laboratory Work) ]

Bilgisayar Kullanim 6 hafta
(Computer Usage) 6 weeks

Final sinawvi
onsarti

(Prerequisite for
final exam)

- Final Sinavina girebilmek i¢in ara sinavlarin ortalamasinin asgari
degeri en az 30/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 30/100.

Basar Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Sinavlar 1 30
(Midterm Exams)

Kisa Sinavlar -
(Quizzes)

Odevler 4 30
(Homework)

Projeler -
(Projects)

Donem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Stnavi 1 40
(Final Exam)




