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DersinAdi CourseName
KOMPOZIT MALZEMELERIN MEKANIGINE GIRiS INTRODUCTION TO MECHANICS OF COMPOSITE
MATERIALS
Kodu Yariyili Kredisi AKTSKredisi DersUygulamasi,Saat/Hafta
(Code) (Semester) | (LocalCredits) | (ECTSCredits) (Courselmplementation,Hours/Week)
Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
MAK4004/ 8 2.5 5 2 1 0
MAK4004E
Bolum/Program Makine Muhendisligi / Mechanical Engineering
(Department/Program)
DersinTuri Secimli DersinDili Tlrkce/Ingilizce
(CourseType) (Elective) (CourseLanguage)

(Turkish/English)

DersinOnkosullari (MUK210/ MUK210E) ve/and (MAT261/ MAT261E)

(CoursePrerequisites)

DersinMesleki bilesene TemelBilim TemelMuUhendislik Muhendislik insanve Toplum
katkisi % (BasicScience) (Engineering Tasarim Bilim (General
(CourseCategory by Science) (Engineering Education)
Content, %) Design)

75% 25%
Dersinigerigi

(CourseDescription)

Kompozit malzemenin tanimi, siniflandiriimasi. Kullanim alanlari. imalat yéntemleri.
Tabakanin mekanik davranisi. Tabakanin mikromekanigi. Katmanlh yapilarin
mekanik davranisi. Kirilma teorileri.

Basicconcepts and classification of composite metarials.Application areas.
Manufacturing processes. Mechanical behavior of a lamina.Micromechanics of a
lamina. Macromechanics of a laminate. Failure theories.

DersinAmaci

(CourseObjectives)
1. Kompozit malzemelerin temel kavram ve prensiplerini 6gretmek.

2. Tabakanin zorlanma etkisinde gerilme ve sekil degistirme hesaplarini
yapabilme becerisini kazandirmak.

3. Kompozit malzemelerin ve yapilarin tasariminda mukavemet analizlerini
yapabilme becerisini kazandirmak.

1. Toprovide the basic concepts and principles of composite materials.

2. Togive an ability to calculate stresses and deformations of laminates
under basic types of loading conditions.

3. Togive an ability to apply the knowledge of strength of materials on
engineering applications and design problems of composite
materials and structures.




DersinOgrenme Ciktilari
(Course Learning

Budersi basariyla gegen 6grenciler:
1. Kompozit malzemelerin 6zellikleri ve kullanim alanlari hakkinda bilgi sahibi

Outcomes)
olacaktir.
2. Lif ve matris malzemelerini taniyacak ve kompozit malzeme uretim yontemleri
hakkinda bilgi sahibi olacaktir.
3. lizotrop ve anizotrop malzemelerin geriime-sekil degistirme iligkilerini temel
dizeyde 6grenecektir.
4. Tek yonlu tabakanin mekanik 6zelliklerini 6grenecektir.
5. Kompozit malzemelerin mikromekanigini ve bunlarin makro &zelliklerle
iliskilerini 6grenecektir.
6. Katmanh yapinin mekanik 6zelliklerini dgrenecektir.
7. Kompozit malzemelerin kirilma teorilerini 6grenecektir.
8. Matris ve lif malzemelerinin segimi ve yapisal analizle uygun mekanik yapiyi
olusturacak kompozit malzeme tasarimini 6grenecektir.
Student,whopassedthecoursesatisfactorilycan:
1. Have the knowledge about propertiesand applicationareas of composite
materials.
2. Distinguishthe fiber and matrix materials and have the knowledge about the
manufacturing processes of the composite materials.
3. Distinguish the stress-strain relationships of isotropic and anisotropic
materials.
4. Calculate the mechanical propertiesof a unidirectional lamina.
5. Distinguish the micromechanics of a unidirectional lamina and the relations
with the macromechanical properties
6. Calculatethemechanical properties of a laminate
7. Distinguish the failure theories of composite materials
8. Distinguishthe selection process of the fiber and matrix material and the
design of a composite structure.
DersKitabi .
COMPOSITEMATERIALS: DESIGN AND APPLICATIONS, Daniel Gay,
(Textbook) Suong V. Hoa, Stephen W. Tsai, CRC Press, 2003
DigerKaynaklar 1. MECHANICS OF COMPOSITE MATERIALS, Autar K. KAW, CRC
(OtherReferences)

Press, 2006.
2. MECHANICS OF COMPOSITE MATERIALS, Robert M. JONES,
Taylor&Francis, 1999.

Odevlerve Projeler
(Homework& Projects)

Ogrencileredersi daha iyi anlamalari amaciyla 6devler verilecek
Bu 6devler bir hafta sonra teslim edilmesi istenecektir.
Odev sorularindan sinavlara hazirlanma esnasinda faydalanabilirler.

Homeworks will be assigned to enable better understanding of subjects.

Allhomework problems are to be handed in a week after they are assigned.
Homework problems may be used as a source for exams.

LaboratuarUygulamalari
(LaboratoryWork)

Yok.

N/A

BilgisayarKullanimi
(ComputerUse)

Odevlerin hazirlanmasinda bilgisayar kullanimi tesvik ediimektedir.

Students may use computer programs to solve their homework assignments.

DigerUygulamalar
(OtherActivities)

Yok.

N/A




BasariDegerlendirme Faaliyetler Adedi-Enaz DegerlendirmeKatkisi%
Sistemi (Activities) (Quantity-Minimum) (EffectsonGrading%)
(AssessmentCriteria) —

Y|I!9|S|navlar| > 40

(MidtermExamas)

KisaSinavlar

(Quizzes)

Odevler

(Homeworks) 2 10

Projeler

(Préjects) 1 10

DénemOdevi

(PermPaper)

LaboratuarUygulamasi

(LaboratoryWork)

DigerUygulamalar

(OtherActivities)

FinalSinavi

(FinalExam) 1 40

DERSPLANI
Hafta |[Konular Ciktilar
1 Kompozit malzemelerin 6zellikleri. Lif ve matris malzemeleri. 1
2 Kompozit malzemelerin uygulama alanlari ve avantajlari. 2
3 Kompozit malzemelerin imalat yontemleri. 3
4 izotrop ve anizotrop malzemelerde gerilme-sekil degistirme bagintilari. 3
S Tek yonli kompozit tabakalarin elastik sabitleri 3,4
6 Tabakanin isil ve nem genlesme katsavyilari. 4,5,6
7 Farkli dogrultularda yiklenmis tek yonli kompozit tabakalarin elastik sabitleri 3,4
8 Farkli dogrultularda yiklenmis tek yonli tabakalarin isil ve nem genlesme katsayilari. 3,4
9 Diizleminde yiiklii katmanli ince plagin mekanik davranisi 2,4,6
10  |Diizleminde yiikli katmanli ince plagin mekanik 6zelliklerinin deneysel olarak belirlenmesi 2,4,6
11 |Egilmeyle yuklu katmanl ince plagin mekanik davranisi 2,3,4,5,6
12 |Egilmeyle yiikli katmanli ince plagin mekanik 6zelliklerinin deneysel olarak belirlenmesi 3,4
13 [Tsai-Hill Kirilma Kriteri 4,5,6
14 |[Kompozit yapilarla ilgili uygulama drnekleri. 4,5,6
COURSEPLAN

\Week [Topics Outcomes
1 Characteristics of composite materials. Fiber and matrix materials. 1
2 Application areas and advantages of composite materials. 2
3 Manufacturing processes of composite materials. 3
4 Stress-strain relations for isotropic and anisotropic materials. 3
5 Elastic coefficients of a unidirectional ply. 3,4
6 Thermal and moisture expansion coefficients of a unidirectional ply. 45,6
7 Elastic coefficients of a unidirectional ply loaded arbitrary direction. 3,4
8 Thermal and moisture expansion coefficients of a unidirectional ply loaded in arbitrary direction. 3,4
9 Membrane behavior of thin laminated plates 2,4,6
10 [|Practical determination of thin laminated plates subject to membrane loading 2,4,6
11  |Flexural behavior of thin laminated plates 2,3,4,5,6
12  |Practical determination of thin laminated plates subject to flexure 3,4
13  [Tsai-Hil Failure criterion 45,6
14  |Application examples of composite structures 45,6




Dersin Makina Mﬁhendisligi Prog_jramlyla lligkisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miUhendislik bilgisini makina muhendisligi problemlerini
¢cb6zmede kullanabilme becerisi

X

Deney tasarlayip yurutebilme, sonuglarini analiz edip yorumlama ve modern arag,
gere¢ ve techizati kullanabilme becerisi

(9]

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

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Makina Muhendisligi problemlerini tanimlama, formule etme ve ¢ézme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tirkge ve Ingilizce etkin yazili ve szl iletisim kurma becerisi

S|

Makina mihendisliginin ulusal ve kiresel boyutlardaki etkileri hakkinda bilgi sahibi
olma ve yorum yapabilme becerisi

Hayat boyu (Sirekli) egitimin 6nemini kavrama ve uygulayabilme becerisi

—

Makina mihendisliginin gincel ve ¢agdas konularina iligkin bilgi sahibi olma

Muhendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern muahendislik
ydntemlerini ve ¢addas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin sectigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili
bilgi ve uygulama deneyimi

-—

: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

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

X

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

o

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.

An understanding of professional and ethical responsibility

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

S| |

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

An ability to use the techniques, skills, and modern engineering tools , such as
computer 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
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