EK 7: Ders Tanimlama Formu

DERS TANIMLAMA FORMU

Dersin Kodu ve Ad1

MEM 311 MALZEMELERIN MEKANIK DAVRANISI

Dersin Yariyih

Giiz

Dersin Katalog Tanimm (i¢erigi)

Metal, Seramik ve Polimerlerin; elastik davraniglar1 ve gerilme-gerinim
diyagramlarinin kasilagtirilmasi, E, Poisson Orani, G, K degerleri ve
bunlarin iligkileri, plastik davranig mikromekanigi; kayma, Kristal yapili
malzemelerde (dislokasyonlarin rolii), kayma sistemleri, ikizleme, tane
sinirlart kaymasi, atomik yaymma, kritik kayma gerilmesi-akma iliskisi,
akma kriterleri (Tresca, von Mises), peklesme ve dayanmim degisimi, ¢okl
taneli malzemelerde sekil degisimi, tane sinirlar1 etkisi, Hall-Petch Teorisi,
Boyun verme, kopma ve kirilma, siineklik ve gevreklik, sicaklik, sekil
degistirme hiz1 ve akma iliskisi, siirlinme ve siiperplastik davranig, siirtinme
olusumu, siirinme testi ve sonuglarin analizi, yorulma analizi ve
degiskenleri. Kirilma olgusu ve parametrelerin tanimi, Endiistriye
sekillendirme yontemleri ve degiskenleri.

Temel Ders Kitabi

M.A.MEYERS and K.K. CHAWLA, MECHANICAL
PROPERTIES OF MATERIALS, Prentice Hill,1998

Yardime1 Ders Kitaplari

1. G.E. DIETER, MECHANICAL METALLURGY, McGraw Hill
2. E.S KAYALI METALLERE PLASTIK SEKILVERME iLKE
VE UYGULAMALARI, iTU

Dersin Kredisi (AKTS)

3

Dersin Onkosullar
(Ders devam zorunluluklari, bu maddede
belirtilmelidir.)

MALZEME BILMI |,1I, FIZIKSEL METALURJI

Dersin Tiirii

Teorik

Dersin Ogretim Dili

Tiirkce

Dersin Amaci ve Hedefi

Ogrencilerin dis kuvvetler etkisi altinda malzemelerde meydana gelen|
degisimleri ve bu degisimlerin nedelerini anlalatmak ve G&grenmelerini
saglamak.

Dersin Ogrenim Ciktilar:

1.Metal ve alagimlarinin degisik sartlarda sekil degisimi neden ve
mekanizmalarinin 6ziimsenmesi.

2.Seramik ve camlarin sekillendirilme yontem ve mekanizmalarinin
anlasilmasi.

3.Polimer malzemelerin sekillendirilme islemlerinin anlasilmasi ve
uygulanabilmesi.

4 Mihendislik malzemelerin  endiistriyel — gereksinimler icerisinde
tasarlanmasi ile ilgili problemleri ¢ozebilme kapasitesi ve yeteneginin
saglanmast.

Dersin Verilis Bi¢cimi

Yiiz ylize anlatim ve tartisma

Dersin Haftahk Dagilim

1.Elastik sekil degisimi ve degiskenleri

2.Plastik sekil degisimi, mikro mekanigi, kayma, kayma sistemleri
3.Ikizleme, tanesinirlar1 kaymasi, atomik yaymma

4.Akma ve kritik kayma gerilmesi ve bunlari etkileyen faktorler
5.Akma kriterli ve kasilagtiriimasi

6.Peklesme ve dayanim degisimi

7.Cok taneli malzemelerde sekil degisimi, Hall-Petch analizi
8.Boyun verme kopma/kirilma gevreklik ve siinek davranig
9.S1cakliga bagl sekil degisimi, sekil degistirme hiz1 ve iliskisi
10.Siiriinme ve siiperplastik davranis

11.Siirtinme testi ve sonuglarinin degerlendirilmesi

12.Yorulma testleri ve analizi

13.Kirilma ve degiskenlerinin tanimi

14. Endiistriyel sekil degistirme yontemleri ve degiskenleri




Haftalik teorik ders saati
Haftalik uygulamali ders saati
Okuma Faaliyetleri

Ogretim Faaliyetleri Internetten tarama, kiitiiphane ¢alismasi
(Burada belirtilen faaliyetler i¢in harcanan zaman  |Materyal tasarlama, uygulama
krediyi belirleyecektir. Dikkatli doldurulmasi Rapor hazirlama
gerekmektedir.) Sunu hazirlama
Sunum

Ara sinav ve ara sinava hazirlik
Final siavi ve final sinavina hazirlik

Sayisi Toplam
Katkis1
(%)
Ara sinav 1 %40
Odev
Uygulama
o . aL Projeler
Degerlendirme Olciitleri Pratik
Kisa Sinav
Donemigi Calismalarin =~ |1 %040
Y1l i¢i Basarrya Orani
(%)
Finalin Basartya Oramt (1 %060
(%)




. Dénem
Toplam Siire Sonu
Etkinlik Hafta | (Haftahk Toplam
Sayisi Saat) i Viikii
Haftalik teorik ders saati 14 28
Haftalik uygulamali ders saati
Okuma Faaliyetleri 14 14
Internetten tarama, kiitiiphane ¢alismas1 |14 14
Materyal tasarlama, uygulama
Dersin Is Yiikii Rapor hazirlama
Sunu hazirlama
Sunum
Ara sinav ve ara simava hazirlik 1 2
Final siavi ve final sinavina hazirlik 1 3
Diger
Toplam is yiikii 14 61
Toplam is yiikii/ 25 61/25
Dersin AKTS Kredisi 3
Program
No Ciktilart 1 31415
1 Matematik, fen bilimleri ve ilgili X
mithendislik disiplinine 6zgii
konularda yeterli bilgi birikimi; bu
alanlardaki kuramsal ve uygulamali
bilgileri, karmagik miihendislik
Ders Ciktilari ile Program Ciktilar1 Arasindaki Katki Diizeyi problemlerinde kullanabilme becerisi.
2 Karmagik mithendislik problemlerini X
saptama, tanimlama, formiile etme ve
¢cozme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
secme ve uygulama becerisi.
3 Karmasik bir sistemi, siireci, cihazi X
veya Uriinii gergekgi kisitlar ve
kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama
becerisi; bu amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda X
karsilasilan karmasik problemlerin
analizi ve ¢6zlimii i¢in gerekli olan
modern teknik ve araglari gelistirme,
secme ve kullanma becerisi; bilisim
teknolojilerini etkin bir sekilde
kullanma becerisi.
5 Miihendislik problemlerinin veya X
disipline 6zgii aragtirma konularmin
incelenmesi igin deney tasarlama,
deney yapma, veri toplama, sonuglar1
analiz etme ve yorumlama becerisi.




6 Disiplin i¢i takimlarda etkin bigimde X
caligabilme becerisi

7 Disiplinler aras1 takimlarda etkin X
bigimde ¢alisabilme becerisi

8 Tiirkge sozlii ve yazili etkin iletigim X
kurma becerisi; en az bir yabanci dil
bilgisi.

9 Etkin rapor yazma ve yazili raporlari X

anlama, tasarim ve {iretim raporlari
hazirlayabilme, etkin sunum
yapabilme, acik ve anlagilir talimat
verme ve alma becerisi.

10 'Yasam boyu 6grenmenin gerekliligi X
bilinci; bilgiye erisebilme, bilim ve
teknolojideki gelismeleri izleme ve
kendini siirekli yenileme becerisi.

11 Etik ilkelerine uygun davranma, X
mesleki ve etik sorumluluk bilinci;
miihendislik uygulamalarinda
kullanilan standartlar hakkinda bilgi.

12 Proje yonetimi, risk yonetimi ve
degisiklik yonetimi gibi, is hayatindaki
uygulamalar hakkinda bilgi;

13 Girisimcilik, yenilik¢ilik hakkinda
farkindalik; stirdiiriilebilir kalkinma
hakkinda bilgi.

14 Miihendislik uygulamalarinin evrensel [X
ve toplumsal boyutlarda saglik, ¢evre
ve giivenlik lizerindeki etkileri ve
cagin mithendislik alanina yansiyan
sorunlari hakkinda bilgi

15 Miihendislik ¢éziimlerinin hukuksal — |X
sonuglar1 konusunda farkindalik.bilinci

1. Prof.Dr.Burhanettin INEM, binem@gazi.edu.tr

Dersi Verecek Ogretim Eleman(lar) ve iletisim Bilgileri




Course Description Form

Course Code and Name

MEM 311 Mechanical Behavior of Materials

Course Semester

Fall

Catalog Content

Comparison of elastic properties and stress—strain curve of metals
ceramics and polymers; their, E, Poisson ratio, G, K values and
their relationship, micromechanics of plasticity; slip, slip system in
crystalline materials (role of dislocations), twining, slip of grain
boundaries, atomic diffusion, relationship between critical shear
stress and yielding, yield criteria (Tresca, von Mises) strain
hardening and strengthening, deformation of poly crystalline
materials, grain boundary strengthening, analysis of Hall-Petch,
Necking failure and fracture, ductility and brittleness, temperature,
strain rate and vyielding, creep and superplasticity, creep test,
parameters of creep and processing of creep test results. Fatigue,
parameters and mechanisms. Fracture and parameters of fracture.
Type of deformation of metals, ceramics and polymers.

Textbook

M.A.MEYERS and K.K. CHAWLA, MECHANICAL
PROPERTIES OF MATERIALS, Prentice Hall, 1998

Supplementary Textbooks

1. G.E. DIETER, MECHANICAL METALLURGY,
McGraw Hill

2. E.S.KAYALI, METALLERE PLASTIK SEKILVERME
ILKE VE UYGULAMALARLI, iITU

Credit

3

Prerequisites of the Course
( Attendance Requirements)

Material Science and Physical Metallurgy

Type of the Course

Theoretical

Instruction Language

Turkish

Course Objectives

'To provide an understanding of materials behavior subjected to
forces or stresses

Course Learning Outcomes

1. Explains deformation of metals in different condition with
different parameters.

2. Explains deformation of ceramics and glasses in different
condition.

3. Explains deformation of plastics in different condition with
different parameters.

4. Building up an ability to design engineering materials
processing for industrial needs

Instruction Methods

Face to face Instruction and discussion

Weekly Schedule

1. Elastic deformations and parameters of materials,

2. Plastic deformation of materials micromecanics, slip and slip
systems in metals and alloys,

3.Twinnig, grain boundary and atomic diffusion,

4.Yilding and critical slip stresses the factors effecting slip,
5.Flow, Yield and Failure Criteria,

6.Strain hardening and strengthening,

7.Plastic deformation of poly crystal materials, Hall-Petch Theory
8. Necking failure and fracture, ductility and brittleness

9. Temperature, strain rate and yielding,

10. Creep and superplasticity, creep test,

11. Parameters of creep and processing of creep test results
12.Fatigue, paremeters, mechanisms and analises

13.Fracture and parameters of fracture

14. Types of deformation of metals ,ceramics and poymers




Teaching and Learning Methods

(These are examples. Please fill which activities you
use in the course)

Weekly tutorial hours
Reading Activities

Report preparing
Preparing a Presentation
Presentations

Weekly theoretical course hours

Internet browsing, library work
Designing and implementing materials

Preparation of Midterm and Midterm Exam
Final Exam and Preparation for Final Exam

Assessment Criteria

Exam to Total Score (%)

Numbers Total
Weighting
(%)

Midterm Exams %40
Assignment
Application
Projects
Practice
Quiz
Percent of In-term %40
Studies (%)
Percentage of Final %60

Attendance




Total

Total |Duration Period
Activity Number | (weekly Wo:'k
of Weeks | hour) Load
Weekly Theoretical Course |14 2 28
Hours
Weekly Tutorial Hours
Reading Tasks 14 1 14
Studies 14 1 14
Material Design and
Implementation
Report Preparing
Workload Preparing a Presentation
Presentations
Midterm Exam and 1 2 2
Preperation for Midterm
Exam
Final Exam and Preperation |1 3 3
for Final Exam
Other (' should be
emphasized)
Total Workload 61
Total Workload / 25 61/25
Course Credit (ECTS) 3
N Program Outcomes 11213145
1 [|Adequate knowledge in X
mathematics, science and
engineering subjects pertaining
to the relevant discipline;
Contribution Level Between Course Learning ability to use theoretical and
Outcomes and Program Outcomes applied information in these
areas to model and solve
engineering problems.
2 |Ability to identify, formulate, X
and solve complex engineering
problems; ability to select and
apply proper analysis and
modeling methods for this
purpose.
3 |Ability to design a complex X
system, process, device or
product under realistic
constraints and conditions, in
such a way as to meet the
desired result; ability to apply
modern design methods for this
purpose.
4 |Ability to develop, select and X
use modern techniques and
tools necessary for analysis and
solution of complex problems
in engineering applications;
ability to use information
technologies effectively.




IAbility to design and conduct
experiments, gather data,
analyze and interpret results for
examination of engineering
problems or discipline-specific
research topics.

Ability to work efficiently in
intra-disciplinary teams.

/Ability to work efficiently in
multi-disciplinary teams.

Ability to communicate
effectively in Turkish, both
orally and in writing;
knowledge of a minimum of
one foreign language.

/Ability to write effective
reports and understand written
reports, to prepare design and
production reports, to make
effective presentations, to give
clear and understandable
instructions and to receive.

10

Recognition of the need for
lifelong learning; ability to
access information, to follow
developments in science and
technology, and to continue to
educate him/herself.

11

Conformity to ethical
principles, professional and
ethical responsibility;
Information on standards used
in engineering applications.

12

Knowledge on practices in
business, such as project
management, risk management
and change management.

13

Knowledge about awareness of
entrepreneurship, innovation,
and sustainable development.

14

Knowledge about contemporary,
issues and the global and
societal effects of engineering
practices on health,
environment, and safety.




15 [Knowledge about awareness of | [X
the legal consequences of
engineering solutions.
The Course’s Lecturer(s) and Contact é Prof. Dr. Burhanettin INEM, binem@gazi.edu.tr

Informations




