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Dersin Ad1

Course Name

Kompozit Malzemeler

Composite Materials

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders UTygt”'a.mla 'I:agoraiuaf
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
UCK 236E 6 3 4 3 0 0
Boliim / Program Ugak Miihendisligi, Uzay Miihendisligi
(Department/Program) | Aeronautical Engineering, Astronautical Engineering
Dersin Tiirii Temel Mithendislik Dersin Dili {Ingilizce
(Course Type) Engineering Science (Course Language)  |English

Dersin Onkosullar

(MAL 201 MIN DD OR MAL 201E MIN DD) AND (MUK204 MIN DD OR MUK

(Course Prerequisites) | 204E MIN DD)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
bilesene katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category % 50% 25% %

by Content, %)

Dersin icerigi

(Course Description)

Elyaflar : cam, karbon, seramik, organic. Matris malzemeleri : polimerler,
metal, seramik, karbon. Kompozit malzemeler : polimer matrisli kompozitler,
seramik matrisli kompozitler, karbon/karbon kompozitler. Kompozit
malzemelerin mekanigi : yogunluk, elastisite katsayisi, 1s1l genlesme
katsayisi. Cekme yiiklemesinin elyaftan matrise transferi. Kompozit
malzemelerin mekanigi. Katmanli yapilarin mekanigi.

Fibers: glass, carbon, ceramics, organics fibers. Matrix materials: polymers,
metal, ceramics, carbon matrix materials. Composite materials: polymers
matrix composites, ceramic matrix composites, carbon/carbon composites.
Mechanics of composite materials: density, elasticity coefficient, thermal
expansion coefficients. Transfer of tensile loading to matrix from fibers.
Strength of composite materials. Mechanics of lamina structure.

Dersin Amaci

(Course Obijectives)

1.Kompozit malzemeleri 6grenmek.
2.Kompozit malzemelerin mekanigi konusunda problemleri ¢ozmek.

1.To learn about the composite materials.
2.To solve the problems on the mechanics of composite materials.

Dersin Ogrenme
Ciktilar:

(Course Learning
Outcomes)

Bu dersi basariyla gegen dgrenciler:

1. Kompozit imal teknolojilerinin ve kompozitlerde kullanilan elyaf ve matris malzemelerinin 6zelliklerini
tanimlayabilmek.

2. Bilegenlerin 6zelliklerini dikkate alarak hem uzun hem de kisa elyafli kompozitlerin elastik 6zelliklerini
hesaplayabilmek.

3. Matris cebrini kullanarak gerilme, gerinim ve katilik degerlerinin koordinat dontisimiinii yapabilmek.
4. Izotropik ve anizotropik malzeme davranisi ile ilgili olarak temel elastisite kurallarmi anlamak.

5. Katmanli kompozit plagin egilmesini, katman 6zelliklerinden katmanl plagin 6zelliklerinin bulunmasini ve
olgunlastirma ve nem nedeniyle olusan kalici gerilmelerin bulunmasini ¢éziimleyebilmek.

6. Katmanli kompozit plagin hasar dayanimini tahmin edebilmek.

7. Kompozitlerin kirtlmasi ve ¢evreden etkilenmesi konularini 6grenmek.

8. Kompozitlerdeki son gelismeleri, metal ve seramik matrisli kompozitleri 6grenmek.

9. Ugak tasariminda kullanilan kompozitlerin ¢6ziimlenmesinde gelistirilen fikirleri kullanabilmek.

Student, who passed the course satisfactorily can:

1. An ability to identify the properties of fiber and matrix materials used in commercial composites, as well as some common

manufacturing techniques.

2. An ability to predict the elastic properties of both long and short fiber composites based on the constituent

properties.

3. An ability to rotate stress, strain and stiffness tensors using ideas from matrix algebra.

é. hA basic understanding of linear elasticity with emphasis on the difference between isotropic and anisotropic material
ehavior.

5. An ability to analyze a laminated plate in bending, including finding laminate properties from lamina properties and find

residual stresses from curing and moisture.

6. An ability to predict the failure strength of a laminated composite plate.

7. A knowledge of issues in fracture of composites and environmental degradation of composites.

8. An exposure to recent developments in composites, including metal and ceramic matrix composites.

9. An ability to use the ideas developed in the analysis of composites towards using composites in aerospace design.
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DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Kompozit malzemelere giris ve kompozit malzemelerin kullanim alanlar 1-8-9
2 Elyaflar 1-7
3 Matrisler, arayiizeyler 1-7
4 Kompozitler 1-7
5 Anizotropik elastisite 3-4
6 Kompozitlerin mikromekanigi 2
7 Katman teorisi 5
8 Katman teorisi 5
9 Katman teorisi 5
10 Katmanl kirigler I: egilme ve dayanim 7
11 Katmanli kirigler II: yanlamasina kesme ve burkulma 7
12 Katmanli plaklar 7
13 Cevresel etkiler ve dayaniklilik, Elyafli kompozit katmanlarin hasar toleransi ve 6
ucusa elveriglilik
14 Imalat yontemleri : elyaf sarma, agik ve basingli kalip teknolojisi 8-9
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction to composite materials & applications of the composite materials 1-8-9
2 Fibers 1-7
3 Matrices, interfaces 1-7
4 Composites 1-7
5 Anisotropic elasticity 3-4
6 Micromechanics of composites 2
7 Laminate theory 5
8 Laminate theory 5
9 Laminate theory 5
10 Laminated beams I: bending and strength 7
11 Laminated beams I1: transverse shearing and buckling 7
12 Laminated plates /
13 Environmental effects and durability, Damage tolerance of fiber composite laminates & airworthiness 6
considerations
14 Production methods: filament winding, open and pressure mold technology 8-9




DErsin cccuvevuneeneenneerneeeneeennerennns Programuyla iliskisi

Katka
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
112 ] 3
a —
b
C
d
e
f
g
h
i
J
k
1: Az, 2. Kismi, 3. Tam
Relationship between the Course and ..........cccevviiiiiniiiiiiiiniiininnen, Engineering Curriculum
Level of
Program Outcomes Contribution
1( 2 3
a —

b
C
d
e
f
9
h
i
i
k

1: Little, 2. Partial, 3. Full

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







