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Department/Program)

Dersin Tiirii
(Course Type)

Dersin Dili
(Course Language)

ingilizce
(English)

Secmeli
(Elective)

Dersin icerigi

(Course Description)

Ders kapsaminda: Klasik lamina tabaka teorisi (CLPT), kompozit plakalar i¢in enerji metodlari,
kompozit malzeme tasarim ilkeleri, kompozit malzemelerin hasar mekanizmalari, kompozit
malzeme yapilari ve kullanim alanlari, kompozit kiris ve plaka analizlerinin temelleri islenecektir.

This course covers; Classical laminated plate theory (CLPT), energy methods for composite
plates, composite material design principles, damage mechanisms of composite materials,
composite material structures and areas of use, the basics of composite beam and plate analysis.

Dersin Amaci

(Course Objectives)

Bu dersin amaci, grencilere:
1. Havacilik uygulamalart i¢in kompozit malzemeler ve kompozit uygulama alanlarini
Ogretmek
2. Kompozit yapilarin tasarimi ve malzeme secim kriterlerini 6gretmek
3. Kompozit yapilarin analizini 6gretmek
4.  Kompozit yapilarin optimizasyonunu yapabilmeyi saglamak

The aim of this course is
1. To teach composite materials and composite application areas for acrospace applications
2. To teach the design of composite structures and material selection criteria
3. To teach the analysis of composite structures
4. To enable the optimization of composite structures

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler asagida belirtilen bilgi ve becerileri kazanacaktir:
I.  Kompozit malzemeler ve bilesenleri hakkinda ileri diizeyde bilgi sahibi olmak,
II.  Kompozit yapilarin analizi ve tasarimi hakkinda ileri diizeyde bilgi sahibi olmak,
1. ileri kompozit yapilarin tasarim kriterlerinin anlama,
IV. Tasarim hususlarina gére malzeme se¢imi yapabilme,
V. Kompozit yapilarin davranigini analiz edebilme,
VI. Kompozit plak ve kirislerin statik ¢kme, burkulma ve dinamik davranigini analiz
edebilme,
VII. Kirigler ve plaklar dahil olmak iizere kompozit yapilarin tasarimini yapabilme

IAt the end of the course, the students will have:

I.  Advanced knowledge about composite constituents and composite materials,

. Advanced knowledge about the design and analysis of composite structures,

II.  Understanding the design criteria of advanced composite structures

IV. Ability to define materials selection criterias upon design considerations,

V.  An ability to analyze the behavior of composite structures,

VI. An ability to analyze the static deflection, buckling, and dynamic behavior of composite
beams and plates,

VII. An ability to design composite structures including beams and plates
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Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi*
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l ici Smavlar
(Midterm Exams)

1

% 30

Kisa Simavlar

(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

% 30

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smnawvi
(Final Exam)

% 40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Hafta Konular Cl?li:lsli;‘l
1 Kompozit malzemelere giris, kompozit malzemelerin avantajlarina ve sinirlamalarina genel bakis LIV
2 Klasik lamina tabaka teorisi (CLPT) I 11
3 Kompozit yapilarin tasarimi ve malzeme seg¢im kriterleri IL IV
4 Kompozit kiris ve plaklar i¢in enerji metodlart III
5 Kompozit kiriglerin analizi-statik V, VI
6 Kompozit kirislerin analizi-burkulma ve dinamik davranis V, VI
7 Kompozit plaklarin burkulmasi V, VI
8 Kompozit plaklarin post-burkulmasi V, VI
9 Kompozit plaklarin analizi - Navier ¢oziimi IL vV
10 Kompozit plaklarin analizi - Levy ¢6ziimii IL vV
11 Kompozit takviye elemanlar1 ve hasari, yiizey kirigmasi \%
12 Havacilik kompozitleri igin ileri tasarim vaka ¢aligmalart VI, VII
13 Havacilik kompozitleri igin optimizasyon vaka ¢alismalar1 VI, VII
14 Havacilik kompozitleri igin tasarim ve optimizasyon egzersizleri VI, VII
COURSE PLAN

Weeks Topics (C)?lltl:(ilenes

1 Introduction to composite materials, types of matrices and reinforcements, and applications LIV

2 Classical laminate plate theory (CLPT) L 1I

3 Design of composite structures and materials selection criterias IL IV

4 Energy methods for composite plates and beams 11

5 Analysis of composite beams — static deflection V, VI

6 Analysis of composite beams — buckling and dynamic behavior V, VI

7 Buckling of composite plates V, VI

8 Post-buckling of composite plates V, VI

9 Analysis of composite plates — Navier Solution I,V

10 Analysis of composite plates — Levy Solution LV

11 Composite stiffener, crippling of stiffeners, skin wrinkling \%

12 Advanced design case studies for acrospace composites VI, VIl

13 Optimization case studies for acrospace composites VI, VIl

14 Design and optimization exercises for aerospace composites VI, VII




Dersin Savunma Teknolojileri Doktora Programiyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Yiiksek lisans yeterliliklerine dayali olarak, Savunma Teknolojileri alanindaki giincel ve ileri
diizeydeki bilgileri 6zgiin diisiince ve/veya arastirma ile uzmanlik diizeyinde gelistirebilme,
derinlestirebilme ve alanina yenilik getirecek 6zgiin tanimlara ulagabilme

i.

Alaninm iligkili oldugu disiplinlerarasi etkilesimi kavrayabilme; yeni ve karmasik fikirleri analiz,
sentez ve degerlendirmede uzmanlik gerektiren bilgileri kullanarak 6zgiin sonuglara ulasabilme

ii.

Alanindaki yeni bilgileri sistematik bir yaklasimla degerlendirebilme ve kullanabilme

iv.

Alanina yenilik getiren, yeni bir yontem, tasarim ve/veya uygulama gelistirebilme ya da bilinen bir
yontem, tasarim ve/veya uygulamay1 farkli bir alana uygulayabilme, 6zgiin bir konuyu
arastirabilme, kavrayabilme, uyarlayabilme ve uygulayabilme

Alanu ile ilgili caligmalarda arastirma yontemlerini kullanabilmede iist diizey beceriler kazanmis
olma

vi.

Alanina yenilik getiren, yeni bir yontem, tasarim ve/veya uygulama gelistiren ya da bilinen bir
yontem, tasarim ve/veya uygulamayi farkli bir alana uygulayan 6zgiin bir ¢alismay1 bagimsiz
olarak gerceklestirerek alanindaki ilerlemeye katkida bulunabilme

vii.

Savunma Teknolojileri ile ilgili en az bir adet bilimsel makaleyi ulusal veya uluslararas1 hakemli
dergilerde yayilamak

viii.

Ozgiin ve disiplinlerarasi sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik yapabilme

ix.

Yaratici ve elestirel diisiinme, sorun ¢dzme ve karar verme gibi iist diizey zihinsel stirecleri
kullanarak alani ile ilgili yeni diisiince ve yontemler gelistirebilme

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisiyla inceleyebilme,
gelistirebilme ve gerektiginde degistirmeye yonelik eylemleri yonetebilme

xi.

Uluslararasi platformlarda, uzman kisiler ile alanindaki konularin tartisilmasinda 6zgiin goriislerini
savunabilme ve alanindaki yetkinligini gosteren etkili bir iletisim kurabilme

Xii.

Bir yabanci dili en az Avrupa Dil Portfoyii C1 Genel Diizeyi’nde kullanarak ileri diizeyde yazili,
sozlii ve gorsel iletisim kurabilme ve tartigabilme

xiii.

Alanindaki bilimsel, teknolojik, sosyal ve kiiltiirel ilerlemeleri tanitarak, yasadig1 toplumun bilgi
toplumu olma ve bunu siirdiirebilme siirecine katkida bulunabilme

xiv.

Alani ile ilgili kargilagilan sorunlarin ¢dziimiinde stratejik karar verme siireglerini kullanarak
islevsel etkilesim kurabilme

XV.

Alanu ile ilgili konularda karsilasilan toplumsal, bilimsel, kiiltiirel ve etik sorunlarin ¢dziimiine
katkida bulunabilme ve bu degerlerin gelisimini destekleyebilme

: Az, 2. Kismi, 3. Tam




Relationship between the Course and Defense Technologies Ph.D. Curriculum

Program Outcomes

Level of
Contribution

1 2 3

Developing and intensifying the current and high-level knowledge in the Defense Technologies
engineering area with the use of original thinking and/or research processes and in a
specialistic level, based upon the competency in MSc level

ii.

Grasping the inter-disciplinary interaction related to Defense Technologies engineering area;
reaching original results by using the specialistic knowledge in analyzing, synthesizing and
evaluating new and complex ideas

ii.

The ability to evaluate and use new information in Defense Technologies engineering with a
systematical approach

iv.

Developing a new idea, method, design and/or application which brings about innovation in
Aecronautics and Astronautics engineering area; or, applying a conventional idea, method,
design and/or application to a different environment; researching, grasping, designing and
applying an original subject

Acquiring the most developed skills about using the research methods in studies in the Defense
Technologies engineering area

vi.

Contributing to the progress in Defense Technologies engineering area by independently
carrying out a study which uses a new idea, method, design and/or application which brings
about innovation in the area; or, applying a conventional idea, method, design and/or
application to a different environment

vii.

Publishing at least one scientific article in the area of Defense Technologies engineering in a
national and international peer reviewed journal

viii.

Fulfilling the leader role in the environments where solutions are sought for the original and
inter-disciplinary problems

ix.

Developing area-related new ideas and methods by making use of high level intellectual
processes such as creative and critical thinking, problem solving and decision making

Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to direct the actions to change these when necessary

xi.

The ability to establish effective communication with experts in the international environments
to discuss the area-related subjects and to defend original opinions, showing one’s competency
in the area

xii.

Proficiency in a foreign language —at least European Language Portfolio C1 Level- and
establishing written, oral and visual communication and developing argumentation skills with
that language

xiii.

Contributing to the society’s state and progress towards being an information society by
announcing and promoting the technological, scientific and social developments in Defense
Technologies engineering area

Xiv.

Ability to establish effective communication in the solving of the problems faced in Defense
Technologies engineering area, by using the strategic decision making processes

XV.

Contributing to the solution of Defense Technologies engineering area-related social, scientific,
cultural and ethical problems and promoting the development of these values

1: Little, 2. Partial, 3. Full

o
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