ECVL124 - Material Science / Material Science

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Material Science / Material Science

Ders Kodu / Course Code

ECVL124

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Dersin 6n kosulu bulunmamaktadir.

Amaci / Purpose

Bu dersin genel kurs 6grenme hedefleri:

Mihendislik malzemelerinin islenmesi ve performansiyla ilgili atomik bag, kristal yapilar,
kusurlar, difizyon, mekanik 6zellikler, elektron enerjisi ve dislokasyon kavramlarini
anlayin.

Parcalarin, yapilarin ve cihazlarin tasariminda mevcut malzemelerin segimi ve yeni
malzemelerin gelistiriimesi igin yapi-isleme-6zellikleri arasindaki iliskiyi anlayin.
Muhendislik tasarimi ve malzeme islemede uygulama igin mikro yapi 6zelliklerini,
elektronik 6zellikleri, malzeme olusumunu ve mikroyapisini anlama.

Verilen malzeme sistemleri icin denge faz diyagramlarina uygulanan bilesim, sicaklik ve
faz fraksiyonlari arasindaki iligkileri anlamak.

Malzeme 6zellik verilerini kullanarak verilen malzemenin 6zellikleri ve karakteristikleri igin
segilen ¢6zimun temeline net sayisal ¢éztimler uygulamak.

The overall course learning objectives of this course are:

Understand the concepts of atomic bonding, crystal structures, imperfections,
diffusion, mechanical properties, electron energy, and dislocations as related to
processing and performance of engineering materials.

Understand the relationship between structure-processing-properties for selection of
existing materials and development of new materials in the design of parts, structures,
and devices.

Understand the microstructure characteristics, electronic properties, materials
formation, and manipulation of microstructure for application in engineering design
and materials processing.

Understand the relations between the composition, temperature and phase fractions
applied to equilibrium phase diagrams for given material systems.

Apply numerical solutions with clear insight into the basis for the selected solution for
properties and characteristics of the given material using materials property data.

igerigi / Content

Bu ders, malzemelerin i¢ yapilarini ve 6zelliklerini tanitmak icin tim malzemelerin
disiplininden yararlanarak malzeme, fizik, kimya ve matematigin YAPISI ve
OZELLIKLERINI, siniflandirarak gelistirilen temel ilke ve kavramlar arasindaki iliskiyi
aciklamak icin anlamayi amaglamaktadir. tiretimde kullanilan malzemeler (seramikler,
metaller ve bunlarin alasimlari, polimerleri ve kompozitleri).

This course intends to provide understanding STRUCTURE and PROPERTIES of
materials, physics, chemistry and mathematics by utilizing the discipline of all
materials to introduce the internal structure of the bodies, internal structures and
properties to explain the relationship between the basic principles and concepts
developed by classifying the materials used in production (ceramics, metals and their
alloys, polymers and composites thereof).

Onerilen Diger Hususlar /
Recommended Other
Considerations




Staj Durumu / Internship Status yok

none

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Ders Notlar

Fundamentals of Materials Science and Engineering, An Integrated Approach, by: William
D. Callister & David G. Rethwisch, 3rd Edition, John Wiley, 2008. ISBN-10: 0470125373

0470125373
Course notes
Lecture, question and answer

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. alvand moshfeghi

OGRENME GIKTILARI / LEARNING OUTCOMES

Malzeme biliminin temel kavramlarini ve malzemelerin siniflandiriimasini agiklar.

Explain the fundamentals and classifications of engineering materials.

2 Atomik yapi, kimyasal baglar ve kristal kusurlarini agiklar. Describe atomic structure, chemical bonding, and crystal defects.

3 Amorf yaplilar, fazlar, kati ¢ozeltiler ve faz diyagramlarini agiklar. Explain amorphous structures, phases, solid solutions, and phase diagrams.

4 Muhendislik malzemelerinin fiziksel 6zelliklerini tanimlar ve karsilastirir. Identify and compare physical properties of materials.

5 Mekanik davranis prensiplerini ve cekme, basing, elastiklik, stineklik kavramlarini aciklar. Explain mechanical behavior principles (stress-strain, elasticity, ductility).

6 Metaller ve alagimlarin yapisini, Gretimini ve miihendislikte kullanimini agiklar. Describe metals & alloys and their construction applications.

7 Seramik, polimer ve kompozit malzemelerin yapisi, 6zellikleri ve uygulamalarini agiklar. Explain the structure, properties, and applications of ceramics, polymers, and composites.
8 Malzeme hatalan ve kirllma mekanizmalarini agiklar. Explain material failures and fracture mechanisms.

9 Malzemelerin dayaniklilik ve bozulma mekanizmalarini degerlendirir. Evaluate durability and degradation mechanisms in construction materials.

10 gferinr;glfginn?i:gt(klrgﬁIzemelerinin (nanomalzemeler, kompozitler, ECC vb.) yapisini ve kullanim Explain advanced materials (nanomaterials, composites, ECC, FRP).

11 Malzeme sec¢iminde muihendislik kriterlerini uygular. Apply engineering criteria for material selection.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Fundamentals of Materials Science and Engineering, An Integrated Approach, by:
William D. Callister & David G. Rethwisch, 3rd Edition, John Wiley, 2008. ISBN-10:




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Giris & Genel Bakis
Introduction & Overview
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Atomik Yapi & Kimyasal Baglar
Atomic Structure & Chemical Bonding
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Kristalografi & Katilardaki Kusurlar
Crystallography & Defects in Solids
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Amorf Yapilar, Swvilar, Camlar, Fazlar, Kati Cozeltiler
Amorphous Structures, Liquids, Glasses, Phases & Solid Solutions
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Malzemelerin Fiziksel Ozellikleri

Physical Properties of Materials
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Mekanik Ozellikler - Mekanik Davranis Prensipleri
Mechanical Properties - Principles of Mechanical Behavior
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Degerlendirme ve agik tartisma
review and open discussion
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
MID-TERM
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Metaller ve Alagimlar
Metals & Alloys in Construction
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Seramikler, Polimerler ve Kompozitler - Yapi, Ozellikler, Uygulamalar
Ceramics, Polymers & Composites - Structure, Properties &
Applications
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1M Malzeme Hatalar ve Kirilma Mekanizmalar

Materials Failures & Fracture Mechanisms
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Malzemelerin Dayanikligi & Bozulma Mekanizmalar
Durability & Degradation of Materials in Construction
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 ileri Malzemeler ve Yapilari
Advanced Materials & their Structures
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 son degerlendirme ve finalle hazirlik
las review and exam preparation
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Yariyil Sonu Sinavi

FINAL EXAM
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Bireysel Calisma / Self Study 14 3.00 42.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 8.00 8.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 8.00 8.00
Toplam / Total: 32 24.00 102.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 102.00/25.00 = 4.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 102.00 / 25.00 = 4.08 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktlan / Program Ciktilari / Program Outcomes
Healtillugl Qe ies 111 (112113 [1.14 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Malzeme biliminin temel
kavramlarini ve malzemelerin
siniflandinimasini agiklar. /
Explain the fundamentals and
classifications of engineering
materials.

2.Atomik yapi, kimyasal baglar
ve kristal kusurlarini agiklar. /
Describe atomic structure, 5 4 2 3 3 1 1 2 4 3 2
chemical bonding, and crystal
defects.

3.Amorf yapilar, fazlar, kati
cozeltiler ve faz diyagramlarini
aciklar. / Explain amorphous 5 4 3 3 3 1 1 2 3 3 2
structures, phases, solid
solutions, and phase diagrams.

4.Muhendislik malzemelerinin
fiziksel 6zelliklerini tanimlar ve
karsilastinir. / Identify and 4 3 2 3 5 1 1 3 3 3 3
compare physical properties of
materials.

5.Mekanik davranis
prensiplerini ve cekme, basing,
elastiklik, siineklik kavramlarini
aciklar. / Explain mechanical
behavior principles (stress-
strain, elasticity, ductility).

6.Metaller ve alagimlarin
yapisini, Uretimini ve
muhendislikte kullanimini
aciklar. / Describe metals &
alloys and their construction
applications.

7.Seramik, polimer ve kompozit
malzemelerin yapisi, 6zellikleri
ve uygulamalarini agiklar. /
Explain the structure, 4 3 2 4 4 1 1 3 3 3 3
properties, and applications of
ceramics, polymers, and
composites.
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8.Malzeme hatalari ve kirlma
mekanizmalarini agiklar. /
Explain material failures and
fracture mechanisms.

9.Malzemelerin dayaniklilik ve
bozulma mekanizmalarini
degerlendirir. / Evaluate
durability and degradation
mechanisms in construction
materials.

10.1leri mithendislik
malzemelerinin
(nanomalzemeler, kompozitler,
ECC vb.) yapisini ve kullanim
prensiplerini agiklar. / Explain
advanced materials
(nanomaterials, composites,
ECC, FRP).

11.Malzeme segiminde
muhendislik kriterlerini
uygular. / Apply engineering
criteria for material selection.

Katki Dlzeyi / Contribution Level : 1-Cok Diistik / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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