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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Yap1 Tasarimi

Structural Design

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTYQtL"a.”]a tagora:uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 328
UCK 328E 6 3 5 3 0 0
Boliim / Program Ugak Miihendisligi, Uzay Miihendisligi
(Department/Program) | Aeronautical Engineering, Astronautical Engineering
Dersin Tiirii (Tgl:]lgeilnﬁ??:gndimk | Dersin Dili _Tﬁrk?e-Ingili_zce
(Course Type) Science) (Course Language)  |Turkish-English

Dersin Onkosullar
(Course Prerequisites)

MUK 204 MIN DD OR MUK204E MIN DD

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
% 100% % %

Dersin icerigi

(Course Description)

Yapisal tasarim islemi, Yapisal tasarim elemanlar1 ve malzeme se¢imi,
Yapisal go¢gme. Sonlu elemanlar metoduyla modelleme ve analiz. Kafes
sistemler, kirisler ve ¢gerceveler. Diizlem gerilme ve diizlem gerinim
problemleri, Plaklar ve kabuklar, Ince cidarli yapilar, Takviyeli paneller,
Kompozit yapilar, Eksenel simetrik katilar, Genel katilar, Yapilarin titresimi,
Yapilarin burkulmasi, Isil gerilmeler, Tasarim projesi.

Structural design process, Structural design elements and material selection,
Structural failures, Modeling and simulation using finite element method,
Trusses, beams and frames, Plane stress and plane strain problems, Plates
and shells, Thin-walled structures, Stiffened panels, Composite structures,
Axisymmetric solids, General solids, Vibration of structures, Buckling of
structures, Thermal stresses, Design project.

Dersin Amaci

(Course Obijectives)

1.Yapisal tasarimin kavramlarini, ilkelerini, ve temellerini takdim etmek
2.0grencilerin malzeme, mukavemet, mekanik titresimler ve diger alanlardaki
bilgilerini yapilarin tasariminda uygulamalarini saglamak

3.Bir sonlu eleman yaziliminin yapilarin analiz ve tasariminda etkin olarak
kullanimini saglamak

1.To introduce the concepts, principles and fundamentals of structural design.
2.To enable that the students can be applied their knowledge on the
materials, strength of materials, mechanical vibrations and other fields to the
design of structures..

3.To ensure effective use of a finite element software to analyze and design
the structures

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla gegen dgrenciler:

1. Yap1 analizi ve tasariminin temel kavramlarini anlar

2. Mukavemet, katilik, imalat islemi ve maliyete gore uygun malzemeyi segebilir

3. Sonlu eleman metodunu ve bir ticari yazilimi yapisal analiz ve tasarimda etkin olarak
kullanabilir

4. Kafes sistemleri, kiris ve gerceve yapilart modelleyip analiz edebilir ve tasarlayabilir
5. Levha, plak ve kabuk yapilar1 modelleyip analiz edebilir ve tasarlayabilir

6. Eksenel simetrik katilar1 ve genel katilar1 modelleyip analiz edebilir ve tasarlayabilir
7. Kompozit ve takviyeli yapilar1 modelleyebilmek, analiz edebilir ve tasarlayabilir

8. Bir sonlu eleman yazilimi kullanarak yapilarin titresim, burkulma ve 1s1l gerilme analizlerini
yapabilir




Student, who passed the course satisfactorily can:

1. Understand basic concepts of structural analysis and design

2. Select appropriate material considering strength, stiffness, manufacturing process and cost
requirements

3. Use effectively finite element method and a commercial software in structural analysis and design
4. Model, analyze and design truss, beam and frame structures

5. Model, analyze and design plate and shell structures

6. Model, analyze and design stiffened panels and composite structures

7. Model, analyze and design axial symmetric solids and general solid

8. Perform vibration, buckling and thermal stress analysis of structures using a finite element
software

Ders Kitabi Charles E. Knight, Jr., 1993, The Finite Element Method In Mechanical
(Textbook) Design, PWS-Kent Pub. Co. (Boston), ISBN:0534931871.
Diger Kaynaklar Atila Ertas and Jesse C. Jones, 1996, The Engineering Design

(Other References)

Process, John

Wiley and Sons, ISBN:0471136999.

Saeed Moaveni, 2007, Finite Element Analysis: Theory and
Applications with

ANSYS, Prentice Hall, ISBN:0131890808.

Eliahu Zahavi, 1991, The Finite Element Method in Machine Design,
Prentice

Hall College Div, ISBN:0133182398.

Odevler ve Projeler

(Homework & Projects

Ogrencilerin modelleme, analiz ve tasarim yeteneklerini gelistirmek amaciyla
¢esitli yapisal tasarim problemleri 6dev olarak verilecektir. Ayrica, ucak kanadi,
kuyruk assemblesi, roket gévde ve liilesi gibi hava uzay yapilar1 hakkinda bir
yapisal tasarim ¢alismasi, donem projesi olarak verilecektir. Proje bir takim
caligmasi olarak yapilacaktir.

Various structural design problems will be given as homework to improve the
modeling,

analysis and design capabilities of students. A structural design study about the
aerospace structure such as aircraft wing, tail assembly, rocket fuselage and
nozzle etc.

will be also assigned as a term project. The project will be performed as a
teamwork.

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Bu derste yapilarin tasarimi i¢in ANSYSS sonlu eleman yazilimi
kullanilacaktir. Odevler ve proje ANSYS kullanilarak bilgisayar
ortaminda modellenip analiz edilecektir. Odevlerin ve projenin raporlari
ofis programlar kullanilarak hazirlanacaktir.

ANSYS software will be used to design the structures in this course.
The homework and project will be modeled and anlyzed using ANSYS.
The reports of homework and project will be prepared using the office

programs.

Diger Uygulamalar _

(Other Activities)

Basar1 Degerlendirme I_:aaliyetler Adedi Degerlendirmedeki Katkisi, %

Sistemi (Activities) (Quantity) (Effects on Grading, %)
Yil ici Savlar 1 30%

(Assessment Criteria)

(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler 6 30%
(Homework)

Projeler 1 40%
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)




Laboratuar Uygulamasi _
(Laboratory Work)
Diger Uygulamalar _
(Other Activities)
Final Sinavi _
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Yapisal tasarim iglemi 1
2 Malzeme se¢im kriterleri ve hava-uzay malzemeleri. Ugusa elveriglilik, yapisal biitlinliik 1-2
ve gogme
3 Sonlu elemanlar yontemiyle modelleme ve analiz. Kafes sistemler, kirisler ve 3-4
cerceveler.
4 Kafes sistemler, kirisler ve ¢ergeveler. 3-4
5 Kafes sistemler, kirisler ve gergeveler. 3-4
6 Diizlem gerilme ve diizlem sekil degistirme problemleri 3-5
7 Plaklar, kabuklar ve ince cidarh yapilar 3-5
8 Takviyeli paneller 3-5
9 Kompozit yapilar 3-6
10 Eksenel simetrik katilar 3-6
11 Genel katilar 3-7
12 Yapilarin titresimi 3-7
13 Yapilarin burkulmast 3-8
14 Is1l gerilmeler 3-8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Structural design process 1
2 Material selection criteria and aerospace materials. Airworthiness, structural 1-2
integrity and failure.
3 Modeling and simulation using finite element method. Trusses, beams and 3-4

frames




4 Trusses, beams and frames 3-4
5 Trusses, beams and frames 3-4
6 Plane stress and plane strain problems 3-5
7 Plates, shells and thin-walled structures 3-5
8 Stiffened panels 3-5
9 Composite structures 3-6
10 Axisymmetric solids 3-6
11 General solids 3-7
12 Vibration of structures 3-7
13 Buckling of structures 3-8
14 Thermal stresses 3-8
Dersin cooveeeeeeiiiiiiiiiieeieiiiiieeeenes Programyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar) Seviyesi
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Tarih (Date)

Imza (Sienature)




