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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Sonlu Elemanlar Yontemi

Finite Element Method

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi | AKTS Kredisi | Defi_ | UTYQt“'a.mla tag"ra;“ar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UZB 318E 4 3 5 3 0 0
Boliim / Program Ugak Mihendisligi
(Department/Program) Aeronauticai Engineering
Dersin Tiirii Segmeli Dersin Dili Ingilizce
(Course Type) Elective (Course Language)  {English)

Dersin Onkosullar
(Course Prerequisites)

BIL 104E MIN DD veya BIL 104 MIN DD veya BIL 106E MIN DD veya BIL 106 MIN DD
veya BIL 108E MIN DD veya BIL 108E MIN DD

Dersin mesleki

insan ve Toplum Bilim
(General Education)

Temel Miihendislik Miihendislik Tasarim
(Engineering Science) (Engineering Design)

Temel Bilim
(Basic Sciences)

bilesene katkisi, %
(Course Category
by Content, %)

100

Dersin Icerigi
(Course Description)

Sonlu elemanlar analizi ile ilgili temel kavramlar;

Ayrik sistemlere dogrudan katilik ve varyasyonel yaklagimlari; agirlikl artik ydntemleri; Ritz
yontemi; hata analizi; gubuk analizi; kiris analizi; Kafes ve gergevelerin analizi; 2 boyutlu
izoparametrik elemanlar; aksi simetrik katilar; 6zdeger analizi.

Basic concepts of finite element analysis; direct stiffness and variational approach to discrete
systems; weighted residual methods; Ritz method; error analysis: analysis of rods; analysis of
beams; analysis of trusses and frames; 2D isoparametric elements; axisymmetrical solids;

eigenvalue analysis.

Dersin Amaci
(Course Objectives)

1-1,2 ve 3 boyutlu yapilarin sonlu elemanlar matrislerinin elde edilmesi.

2-Eleman matrislerinin birlegtirilerek global matrislerin olusturulmasi ve sinir

sartlarinin uygulanmasi.

3-Elde edilen denklemlerin ¢ézulmesi, duglim noktasi yer degistirmelerinin, tepki kuvvetlerinin
ve eleman gerilmelerinin elde edilmesi,

4-Sonuglarin yorumlanmasi, hata analizi.

1-Calculation of finite element matrices for 1D, 2D and 3D structures.

2-Assembly of element matrices into global matrices and application of boundary conditions.
3-Solution of the resulting equation system, obtaining nodal displacements, reaction forces
and element stresses.

4-Interpretation of results, error analysis.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1- Sonlu elemanlar analizi ile ilgili temel kavramlar.
2- Hata analizi, bagil ve mutlak hata kavramlari.
3- Galerkin yontemi, Ritz yontemi, en kiclk kareler ydontemi ve kollokasyon yontemi
kullanilarak adi diferansiyel denklemlerin ¢ézimu.
4- Farkh yikleme ve sinir sartlari altinda gubuk ve kiriglerin sonlu elemanlar analizi.
5- Cesitli konfiglirasyonlarda kafes ve gerceve sistemlerinin ¢ozimu.
6- Sabit gerilme Gg¢geni ve dort-digim noktali dortgenel emanlar kullanarak 2 boyutlu
problemlerin ¢ézimu.
7- Eksenel simetrik katilarin formilasyonu ve analizi.
8- Yapilarnin 6zdeger analizi, frekans ve mod sekillerinin belilenmesi.
9- Bilgisayar programlarinda sonlu elemanlar yontemlerinin uygulanmasi.

1- Basic concepts of finite element analysis.
2- Error analysis, concepts of relative and absolute error.
3- Solution of ordinary differential equations by using, the Galerkin’s method, the Ritz method,
the least squares method and the collocation method.
4- Finite element analysis of rods and beams under different loading and boundary conditions.
5- Solution of truss and frame systems of various configurations.
6- Solution of 2D problems by using constant strain triangles and four-node quadrilateral
elements.
7- Formulate and analyze axially symmetrical solids.

8- Eigenvalue analysis of structures, determination of frequencies and mode shapes.
9- Implementation of finite element methods in computer programs.




Ders Kitab
(Textbook)

T.R. Chandrupatla, A.D. Belegundu, Introduction to finite elements in engineering,
Prentice-Hall, Englewood Cliffs, N.J., 1991.

Diger Kaynaklar
(Other References)

J.N. Reddy, An introduction to the finite element method, 3rd ed., Mcgraw-Hill Higher

education, New York, NY, 2006.
K.J. Bathe, Finite Element Procedures for Solids and Structures, Linear Analysis,

MIT OpenCourseWare

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

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

Y1l i¢i Sinavlan 9 40
(Midterm Exams)

Kisa Simavlar - -
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Smawv1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Sonlu elemanlar metoduna girig, ayrik sistemleri. 1
2 Sirekli sistemler, diferansiyel formiilasyon. 1,3
3 Agirlikli artik metotlari, Ritz ydéntemi, hata analizi 2,3
4 Bir boyutlu elemanlar, gubuklar 4.9
5 Bir boyutlu elemanlar, kirigler 4,9
6 1. Ara Sinav -
7 Kafes ve gergeveler 45,9
8 2 Boyutlu duzlem gerilme problemleri, sabit gerilm eli¢cgeni 6,9
9 2 Boyutlu diizlem gerilme problemleri (devam), dort-digium doért genel eman 6,9
10 Aksisimetrik katilar 7.9
11 Dinamik analiz 8,9
12 2. Ara Sinav -
13 Dinamik analiz, devam. 8,9
14 Yoéntemlerin bilgisayar programlarina uygulanmasi 4,5,6,7,8,9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to finite element method, discrete systems. 1
2 Continuous systems, differential formulation 1,3
3 Weighted residual methods, Ritz method, error analysis 2,3
4 One dimensional elements, rods 4,9
5 One dimensional elements, beams 4,9
6 15t Midterm -
7 Trusses and frames 45,9
8 2D Plane stress problems, constant strain triangle 6,9
9 2D Plane stress problems cont., four-node quadrilateral element 6,9
10 Axisymmetrical solids 7.9
11 Dynamical analysis 8,9
12 2"d Midterm -
13 Dynamical analysis, cont. 8,9
14 Implementation of methods in computer programs 4,56,7,8,9




Dersin Uzay Miihendisligi Programiyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar) Seviyesi
1|2 3
a Matematik, bilim ve miihendislik bilgilerini uygulayabilme yetenegi v
b Deney tasarlama ve yapma yetenegi ile veri ¢c6ziimleme ve degerlendirme yetenegi v
C Belirlenmis istekler igin bir sistem, bilesen ya da siireg tasarlayabilme yetenegi v
d Cok disiplinli takim calismalarina katilabilme yetenegi
e Mihendislik problemlerini, tanimlama, formiile etme ve ¢c6zme yetenegi v
f Profesyonel ve etik sorumluluklarin bilincine varma v
g Etkin iletisim kurabilme yetenegi v
h Kuresel ve sosyal anlamda mihendislik ¢6zlimlerinin etkisini anlamak igin gerekli kapsamli egitim v
i Yasam boyu 6grenime ihtiyaci kavrayabilme ve kullanabilme v
j | Cagdag degerler bilgisi v
Muhendislik uygulamalari igin gerekli teknikler, yetenekler ve modern miihendislik araglarini v
k [ kullanabilme yetenegi
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and Astronautical Engineering Curriculum
Level of
Program Outcomes Contribution
1 2
a An ability to apply knowledge of mathematics, science, and engineering X
b An ability to design and conduct experiments, as well as to analyze and interpret data X
c An ability to design a system, component, or process to meet desired needs X
d An ability to function on multi-disciplinary teams X
e An ability to identify, formulate, and solve engineering problems X
f An understanding of professional and ethical responsibility X
g An ability to communicate effectively X
h The broad education necessary to understand the impact of engineering solutions in a global X
and societal context.
i A recognition of the need for, and an ability to engage in life-long learning X
j A knowledge of contemporary issues X
k | An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice

1: Little, 2. Partial, 3. Full

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




