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Dersin Ad1 Course Name

Nano ol¢eklisistemlerinmekanikmodellemesi Mechanical modeling innanoscale systems

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)

Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK4005E 7-8 2.5 5 2 1 -
Boliim / Program Makina Miihendisligi
(Department/Program) | Mechanical Engineering
Dersin Tiirii Secime Bagli Dersin Dili English
(Course Type) (Option) (Course Language)  |(Ingilizce)
Dersin Onkosullar (MUK 210/MUK 210E) and (MAL 201/MAL 201E) and ( BIL 104E/ BIL 106E/BIL 108E)
(Course Prerequisites)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik | Miihendislik Tasarim insan ve Toplum
katkisi, % (Basic Sciences) (Engineering Science) | (Engineering Design) Bilim
(Course Category (General Education)
by Content, %) %25 %75

Atomik modelleme ve atomlar arasi baglar, kristal yapilar, elastisite, sonlu elemanlar modelleri,

SN imi n, karbon 1lar, soniimlem triltd, Gretim teknikleri.
Dersin icerigi optimizasyon, karbon yapilar, soniimleme ve giiriiltii, tiretim te e

(Course Description) [ Atomic models and atomic chains, lattices, elasticity, finite element modeling, optimization,
carbon structures, damping and noise, production techniques.

Bu ders ile mithendislik 6grencilerine,

Nanoteknoloji ve nano sistemlerin prensiplerini tanitmak.

Nano boyutta mekanik ve malzeme davraniglarini tanitmak.

Nano boyutta atomlararasi etkilesim modellerini 6gretmek.

Nano boyutta hesaplamali mekanik analiz yontemlerini 6gretmek.

Kopiik ile nano tiip ve fiberlerden olusan yapilarin analizini gergeklestirmek.

Dersin Amaci

(Course Objectives) At the end of the course, the students will learn about:

1. The principles of nanotechnology and nanosystems.

The mechanics and behaviors of materials in nano scale.
Interatomic interaction models in nano scale.

Computational mechanic analysis in nano scale.

Analysis of structures having foam and nano tubes and fibers.

Bu dersi basariyla tamamlayan 6grencilerin;
Nano sitemlerin temel prensipleri
Kuantum mekanigine giris ve siirekli ortam mekanigi arasindaki farklar
Nano boyutta atomlararasi etkilesim modelleri

a
b
. A C
Dersin Ogrenme d. Nano olgekte malzeme modelleme
e
f.
g

Cikular: Nano malzemelerin morfolojileri ve karbon esasli nano malzemeler

Olgek faktorii ve nano sitemlerde modelleme
. Mikro ve nano mekanige giris
h. Nano 6l¢ekte malzeme davranisi

konularinda bilgilendirilmesi amag¢lanmaktadir.

Students who have completed this course will learn about :
a. Basic principles of nano scale systems
Introduction to quantum mechanics and its difference with the continuum mechanics
. Interatomic interaction models in nano scale
Material modeling in nano scale

b.
(Course Learning (;:
e. Morphologies in nano materials and carbon based nano materials
f.
g
h.

Outcomes)

Scaling factor and modeling in nano systems
Introduction to micro and nano mechanics
Material behavior in nano scale




Ders Kitab

1) Andrew N. Cleland, "Foundations of Nanomechanics", Springer-Verlag,
2003.

(Textbook) 2) Ventra M.Di, S. Evoy, J.R. Heflin Jr., eds, Introduction to Nanoscale Science and
Technology, Springer (2004).
3) Kohler M., W.Fritzsche, Nanotechnology: An Introduction to Nanostructuring
Techniques, Wiley-VCH, (2004).

Diger Kaynaklar 1. Nanofabrication : principles, capabilities and limits, Zheng Cui, Springer 2008

(Other References)

2. Handbook of Nanotechnology, edited by Bharat Bhushan, Springer, 2006

3. Understanding Molecular Simulation “From Algorithms to Applications”,
DaanFrenkel, BerendSmit,2001

Odevler ve Projeler

(Homework&: Projects)

4 6dev ve 1 adet 6grenci projesi verilecektir.

4 homework and 1 student projects will be given

Laboratuar Uygulamalar

(Laboratory Work)

Yok

Not applicable

Bilgisayar Kullanimi

(Computer Use)

Qdevlerin ve projelerin hazirlanmasinda bilgisayar kullanimi tesvik edilmektedir.
Ogrencilerin programlama yapmalari, adi diferansiyel denklem ve sonlu elemanlar
(FEM)yontemini kullanmalari tesvik edilecektir.

Will be encouraged for the homework and project especially on the use of FEM and
ordinary differential solver related topics.

Diger Uygulamalar

(Other Activities)

Yok

Not applicable

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi Degerlendirmedeki Katkisi, %
(Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan

0,
(Midterm Exams) ! /640

Kisa Simavlar

(Quizzes)

Odevler

0,
(Homework) 4 /610

Projeler
(Projects)

Dénem Odevi/Projesi

. 1 %1
(Term Paper/Project) 10

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi

. 1 %40
(Final Exam) °




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Girig,nano olgekte modelleme AD.EK
2 Atomlar aras1 dogrusal baglar AD,EHJ
3 Dogrusal baglarin Quantum mekanigi ve termodinamigi AD,EHJ
4 Iki ve ii¢ boyutlu kristal yapilar A
5 Sekil degistirme ve gerilme AC
6 Yapisal denklemler ve deformasyon AC
7 Katilarin dinamik davranisi AC
8 Sonlu eleman metodu yaklagimi ile modelleme: yay elemanlar AC,D,EJK
9 Sonlu eleman metodu yaklagimi ile modelleme: kiris elemanlar ACD,EJK
10 | Nano yapilarin modellenmesi ACD,EJ
11 | Nano yapilarin modellenmesi ve optimizasyonu AC,D,EJK
12 Karbon fiber ve kopiik C,D,EJK
13 Karbon nanotiipler ve grafen C,D,EJK
14 | Ogrenci projeleri: Elektrik, optik, katalitik, manyetik, termodinamik,
saflastirma/filtre, algilama, biyoloji, tip, giines enerjisi, yenilenebilir enerji C,D.EJK
uygulamalari, vb.
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction, modeling in nano scale AD,EK
2 Interatomic linear bonds ADEH,J
3 Quantum mechanic and thermodynamic of linear bonds AD,EHJ
4 2-D and 3-D crystal structures A
5 Deformation and stress AC
6 Structural equations and deformation AC
7 Dynamic behavior of solids AC
8 Modeling by using Finite Element Methods: spring elements A,C,D,EJK
9 Modeling by using Finite Element Methods: beam elements A,C,D,EJK
10 Modeling nano structures A.CDE,J
11 Modeling nano structuresand optimization A,C,D,EJK
12 Carbon fibers and foams CD,EJK
13 Carbon nanotubes and graphene C.D,EJK
14 Applications: Electrical, optical, catalytic, magnetic, thermodynamic, CD.EJK

purification, sensing, biology, medicine, solar cells, etc.

DersinTiim MiihendislikProgramlariylailiskisi

| Programin mezuna kazandiracagi bilgi ve beceriler (programa ait ciktilar)

I Katki Seviyesi I




1 ]2 3
a Matematik, fen ve temel miithendislik bilgilerini makina miihendisligi uygulamalarinda kullanabilme X
becerisi,
b Deney tasarlayip gerceklestirebilme, sonuglarini analiz edip yorumlama ve modern arag gereg ve
donanimlar1 kullanabilme becerisi,
c Bir makinayi, bilesenini, sistemi veya prosesi, beklenen performansi, imalat 6zelliklerini, ekonomikligi ve X
verimliligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi,
d Cok disiplinli takimlarda ¢aligabilme ve liderlik yapabilme becerisi,
e Makina mithendisligi problemlerini belirleme, formiile etme, ¢6zme ve sunma becerisi,
f Mesleki ve etik sorumluluk anlayisina sahip olma 6zelligi,
g Tiirkce ve Ingilizce sozlii ve yazili iletisim kurabilme becerisi,
h Makina mithendisliginin kiiresel ve ulusal boyutlardaki etkileri hakkinda bilgi sahibi olma &zelligi,
i Yasam boyu (siirekli) 6grenimin 6nemini algilamis olma 6zelligi, X
j Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma 6zelligi, X
Kk Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik yontemlerini ve X
bilgiye ulagsmada cagdas yontemleri kullanabilme becerisi,
1: Yok, 2. Kismi, 3. Tam
Relationship between the Course and all Engineering Curriculum
Level of
Program Outcomes Contribution
1 2 3
An ability to apply the knowledge of mathematics, science, and engineering to mechanical engineering X
a problems,
b An ability to design and conduct experiments, as well as to analyze and interpret data and use modern
tools and equipment,
An ability to select, develop and/or design a system, component, or process to meet desired performance X
¢ criteria, manufacturing capabilities and economic requirements,
d An ability to function and/or develop leadership in multi-disciplinary teams,
e An ability to identify, formulate, and solve mechanical engineering problems,
f An understanding of professional and ethical responsibility,
g An ability for effective written and oral communication in Turkish and English,
h An ability to understand and comment on the impact of engineering solutions in a national and global
context,
i A recognition of the need for, and an ability to engage in life-long learning, X
j A knowledge of contemporary issues in mechanical engineering, X
K An ability to use the techniques, skills, and modern engineering tools, such as computer programs, X
necessary for engineering design and analysis, and to use modern information systems,
1: None, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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