DERS TANIMLAMA FORMU

IDersin Kodu ve Adi

MEM-219 Malzeme Laboratuvari

Dersin Yariyih

I11. Yartyil (Gliz donemi)

Dersin Katalog Tanim (icerigi)

Miihendislik malzemelerin mekanik testlerine yonelik teorik bilgilerin ve test
yontemlerinin uygulamali olarak 6gretilmesidir.

1- Kayali1 E.S., Ensari C., Dikeg F., Metalik Malzemelerin Mekanik Deneyleri,
ITU yayinlari, 3. Baski, Istanbul, 1996.
2-Askeland D.R. (Ceviri: Erdogan M.), Malzeme Bilimi ve Miihendislik

Temel Ders Kitabi Malzemeleri, Cilt 1, Nobel Yayinlari, 2. Baskidan Ceviri Ankara, 1999.
2- Callister D.C. (Ceviri Editorii: Genel K.), Malzeme Bilimi ve Mithendisligi,
Nobel Yayinlari, 8. Baskidan Ceviri, Ankara, 2013.
4- Uzun H., Miihendisler icin Malzeme Biliminin Temel Ilkeleri, Degisim
'Yayinlari, istanbul, 2012.
. 5- Savagkan T., Malzeme Bilimi ve Malzeme Muayenesi, Papatya Yayincilik
'Yardimel Ders Kitaplar: Egitim, istanbul, 2017.

6- Malzeme Laboratuvari deney foyleri

Dersin Kredisi (AKTS)

4

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

Bu dersin 6n kosulu veya es kosulu bulunmamaktadir. Derse devam zorunludur.

IDersin Tiirii

Zorunlu

Dersin Ogretim Dili

Tiirkce

IDersin Amaci ve Hedefi

Miihendislik malzemelerinin mekanik testleri hakkinda bilgi sahibi olmak ve
uygulamaya aktarabilmek amaglanmaktadir.

Dersin Ogrenim Ciktilari

1. Mekanik testler ile ilgili temel kavramlari bilir.

2. Miihendislik malzemelere uygulanan mekanik test yontemlerini bilir.

3. Miihendislik malzemelerin testi i¢in uygun mekanik test yontemini seger
ve mekanik test sonuglarini yorumlar.

IDersin Verilis Bicimi

'Ytz Yiize ve Laboratuvar uygulamasi

Dersin Haftallk Dagilimi

1. Hafta:
Mekanik testlere giris
Test ve Standardizasyon

2. Hafta:

Cekme deneyi

Gerilme ve gerinme kavramlar

Elastik ve plastik sekil degistirme
Kuvvet-uzama diyagrami

Gerilme-gerinme diyagraminin elde edilmesi

3. Hafta:

Cekme diyagraminin bdlgeleri

Miihendislik gerilmesi ve gerinmesi kavramlari
Gergek gerilme ve gerinme kavramlari

4. Hafta:

Cekme diyagramindan elde edilebilecek bilgiler
Cekme diyagramini etkileyen faktorler

Cekme testi ile ilgili problem ¢6ziimii

5. Hafta:

Darbe deneyi

Charpy ve Izod yontemleri

Test sicakliginin darbe tokluguna etkisi

Darbe testi sonrasi kirik yiizeylerin incelenmesi

6. Hafta:

'Yorulma deneyi

'Yorulma test cihazlar1 ve yontemleri

S-N diyagramlarinin ¢izimi ve yorumlanmasi
'Yorulma sinir ve yorulma dmriiniin belirlenmesi




Dersin Haftahk Dagilim

7. Hafta:

Sertlik deneylerine giris

Makro sertlik yontemleri (Brinell, Rockwell ve Vickers)

Malzeme tiiriine gore sertlik yontemi se¢imi

Celik ve dokme demirlerde sertlikle cekme dayanimi arasindaki iliski
Sertlik doniigiim tablolari

8. Hafta:

Mikro Sertlik yontemleri (Mikro Vickers ve Knoop)

Celiklerde karbiirleme derinligi belirleme (CHD)

Celiklerde indiiksiyonla sertlestirme sonrasi sert tabaka derinligi belirleme (Rht)
Celiklerde nitriirleme sonrasi sert tabaka derinligi belirleme (Nht)

9. Hafta:

Egme Deneyi

Egme gerilmesinin hesaplanmasi

Kaynakli metallerin egme deneyi

Basma Deneyi

Diizlem sekil degisimli basma deneyi
Bauschinger etkisi

Basma deneyinde numunenin kirilma sekilleri

10. Hafta:

Kirilma Toklugu Deneyi

Kirilma modlar1

Kirilma toklugunun dl¢iimii

Seramik malzemelerin kirtlma toklugunu belirlenmesi

11. Hafta:

Siiriinme Deneyi

Stirlinme ve gerilme gevsemesi

Gerilme ve sicakligin siiriinme dayanimi iizerine etkisi
Stirlinme test verilerinin kullanimi

Burulma Deneyi

Burulma momenti-burma agis1 diyagrami

Kayma modiilii

Burulmada kirtlma sekilleri

12. Hafta:

Stirtiinme ve Asinma

IAsinma deneyi

Pim-disk ve Bilya-disk aginma deney yontemleri
IAgirlik ve hacim kaybi hesaplamalari

Hacim kaybi-yiik diyagrami

Siirtiinme katsayisi-yiik diyagram

13. Hafta:

Tahribatsiz Malzeme Muayene Y ontemleri
GoOzle Muayene

Stvi Penetrant yontemi

Manyetik pargacik yontemi

14. Hafta:

Tahribatsiz Malzeme Muayene Y ontemleri
Ultrasonik muayene

Radyografik muayene

Ogretim Faaliyetleri

(Burada belirtilen faaliyetler i¢in harcanan
zaman krediyi belirleyecektir. Dikkatli
doldurulmasi gerekmektedir.)

Haftalik teorik ders saati

Haftalik uygulamali ders saati

Okuma Faaliyetleri

Internetten tarama, kiitiiphane ¢alismasi
Rapor hazirlama

Final smav1 ve final sinavina hazirlik
Kisa sinavlara hazirlik




Degerlendirme Olgiitleri

Sayisi Toplam
Katkis1
(%)
Ara sinav
Odev
Uygulama 5 30
Projeler
Pratik
Kisa Sinav 4 30
Dénem i¢i Calismalarin Y1l 60
I¢i Basartya Orani (%)
Finalin Basartya Orani (%) 40




Dersin Is Yiikii - Toplam Siire Dsoonnem
il Hafta (Haftal Topl;m
Sayisi k Saat) is Yiikii
Haftalik teorik ders saati 14 1 14
Haftalik uygulamal ders saati 14 2 28
Okuma Faaliyetleri 7 1 7
Internetten tarama, kiitiiphane calismas1 1 7
Materyal tasarlama, uygulama
Rapor hazirlama 7 3 21
Sunu hazirlama
Sunum
Ara sinav ve ara simava hazirlik
Final sinav1 ve final sinavina hazirlik 7 14
Diger (Kisa siavlara hazirlik) 4 4
Toplam is yiiki 95
Toplam is yiikii/ 25 3.8
Dersin AKTS Kredisi 4
Ders Ciktilari ile Program Ciktilari No Program > 13 |a |5
Arasindaki Katki Diizeyi Ciktilar
1 Matematik, fen bilimleri ve ilgili X
miihendislik disiplinine 6zgii
konularda yeterli bilgi birikimi;
bu alanlardaki kuramsal ve
uygulamali bilgileri, karmagik
miihendislik problemlerinde
kullanabilme becerisi.
2 Karmasgik miihendislik X
problemlerini saptama,
tanimlama, formiile etme ve
¢ozme becerisi; bu amagla uygun
analiz ve modelleme yontemlerini
se¢me ve uygulama becerisi.
3 Karmagik bir sistemi, siireci, X
cihazi veya {irlinii gercekei kisitlar
ve kosullar altinda, belirli
gereksinimleri karsilayacak
sekilde tasarlama becerisi; bu
amagla modern tasarim
yontemlerini uygulama becerisi.
4 Miihendislik uygulamalarinda X
karsilagilan karmagik problemlerin
analizi ve ¢ozlimii i¢in gerekli olan
modern teknik ve araglari
gelistirme, segme ve kullanma
becerisi; bilisim teknolojilerini
etkin bir sekilde kullanma becerisi.




5 Miihendislik problemlerinin veya X
disipline 6zgii aragtirma
konularinin incelenmesi i¢in deney
tasarlama, deney yapma, veri
toplama, sonuglari analiz etme ve
yorumlama becerisi.

6 Disiplin i¢i takimlarda etkin X
bicimde calisabilme becerisi

7 Disiplinler aras1 takimlarda etkin X
bigimde ¢alisabilme becerisi

8 Tiirkce s6zlii ve yazili etkin X
iletisim kurma becerisi; en az bir
yabanci dil bilgisi.
9 Etkin rapor yazma ve yazili X

raporlar1 anlama, tasarim ve iiretim
raporlar1 hazirlayabilme, etkin
sunum yapabilme, agik ve anlagilir
talimat verme ve alma becerisi.

10 'Yasam boyu 6grenmenin X
gerekliligi 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 X
degisiklik yonetimi gibi, is
hayatindaki uygulamalar hakkinda
bilgi;

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

14 Miihendislik uygulamalarinin X
evrensel ve toplumsal boyutlarda
saglik, cevre ve giivenlik
iizerindeki etkileri ve ¢agin
miihendislik alanina yansiyan
sorunlar1 hakkinda bilgi

15 Miihendislik ¢dziimlerinin X
hukuksal sonuglar1 konusunda
farkindalik bilinci

Dersi Verecek Ogretim Eleman(lar) ve
Tletisim Bilgileri

A W

Prof. Dr. Siileyman TEKELI, E-posta: stekeli@gazi.edu.tr

Prof. Dr. Ahmet GURAL, E-posta: agural@gazi.edu.tr

Prof. Dr. Biilent BOSTAN, E-posta: bostan@gazi.edu.tr

Dr. Ogretim Uyesi Volkan KILICLI, E-posta: vkilicli@gazi.edu.tr



mailto:stekeli@gazi.edu.tr
mailto:agural@gazi.edu.tr
mailto:agural@gazi.edu.tr

Course Description Form
MEM-219 Materials Laboratory

Course Code and Name

I11. Semester (Fall semester
Course Semester ( )

Teaching theoretical knowledge and test methods for mechanical testing

Catalog Content of engineering materials.
1- Kayali E.S., Ensari C., Dikeg F., Mechanical Testings of Metallic
Textbook Materials, ITU Publications, 3" Edition, stanbul, 1996.

2- Askeland D.R. (Translation: Erdogan M.), The Science and
Engineering of Materials, Vol 1, Nobel Publications, Translated from
Second Edition, Ankara, 1999.

3- Callister D.C. (Translation Editor: Genel K.), Materials Science and
Engineering, Nobel Publications, Translated from Eighth Edition,
Ankara, 2013.

4- Uzun H., Basic Principles of Materials Science for Engineers, Degisim
Supplementary Textbooks Publications, istanbul, 2012.

5- Savagkan T., Materials Science and Materials Inspection, Papatya
Publications, Istanbul, 2017.

6- Materials Laboratory Test Sheets

Credit 4

Prerequisites of the No prerequisites for this course. Attendance is compulsory.

Course ( Attendance
Requirements)

Type of the Course Compulsory
Instruction Language Turkish
Course Objectives It is aimed to have knowledge about the mechanical tests of engineering

materials and to transfer them to practice.

Course Learning Outcomes 1. Students know the fundamental concepts of mechanical tests.

2. Students know mechanical testing methods for testing of engineering
materials.

3. Students can select the appropriate mechanical test method for the
testing of engineering materials and interprets the mechanical test
results.

Instruction Methods Face to face and Laboratory Practice




Weekly Schedule

First Week:
Introduction to Mechanical Tests
Test and Standardization

Second Week:

Tensile test

Stress and strain terms

Elastic and plastic deformation
Force-elongation diagram
Obtaining the stress-strain diagram

Third Week:

Regions of Stress-Strain diagram

Engineering stress and engineering strain terms
True stress and true strain terms

Fourth Week:

Information that can be obtained from the Stress-strain diagram
Factors affecting Stress-strain diagram

Problem solving for tensile test

Fifth Week:

Impact test

Charpy and Izod methods

Effect of test temperature on impact toughness
Examination of fracture surfaces after impact test

Sixth Week:

Fatigue test

Fatigue test instruments and methods
Constructing and interpretation of S-N diagrams
Determination of fatigue limit and fatigue life
Factors affecting fatigue strength

Seventh Week:

Introduction to hardness tests

Macro hardness methods (Brinell, Rockwell and Vickers)

Selection of hardness method according to material type

Relationship between hardness and tensile strength in steel and cast iron
Hardness conversion tables

Eighth Week:

Micro Hardness methods (Micro Vickers and Knoop)

Carburization depth (case hardened depth) determination in steels
(CHD)

Hardened layer determination after induction hardening in steels (Rht)
Nitrided layer determination after nitriding in steels (Nht)

Ninth Week:

Bending Test

Calculation of bending stress

Bending test of welded metals

Compression Experiment

Plane-shaped compression test

Bauschinger effect

The fracture patterns of the sample after compression test

Tenth Week:

Fracture Toughness Test

Fracture modes

Measurement of fracture toughness

Determination of fracture toughness of ceramic materials




Eleventh Week:

Creep Test

Creep and stress relaxation

Effect of stress and temperature on creep strength
Using of creep test data

Torsion Test

Torsional moment-torsion angle diagram

Shear module

Fracture surfaces after torsional loading

Twelfth Weeks:

Friction and Wear

\Wear test

Pin on disc and Ball on dis wear test methods
\Weight loss and volume loss calculations
Weekly Schedule Volume loss-load diagram

Friction coefficient-load diagram

Thirteenth Week:
Non-Destructive Tests
Visual Inspection

Liquid Penetrant method
Magnetic particle method

Fourteenth Week:
Non-Destructive Tests
Ultrasonic test
Radiographic test

) ) Weekly theoretical course hours
Teaching and Learning Methods Weekly tutorial hours

Reading Activities

(These are examples. Please fill which activities | |nternet browsing, library work

you use in the COUrSG) Report preparing

Preparing a Presentation Presentations
Final Exam and Preparation for Final Exam

Numbers Total
Weighting
(%)
Midterm Exams
Assignment
Application 5 30
Assessment Criteria Projects
Practice
Quiz 4 30
Percent of In-term 60
Studies (%)
Percentage of Final 40
Exam to Total Score (%)




i Total
- Total Duratio )
Activity UG n Period
of Weeks | (weekly WIS
hour) Load
Weekly Theoretical Course 14 1 14
Hours
Weekly Tutorial Hours 14 28
Reading Tasks
Workload Studies
orkioa Material Design and
Implementation
Report Preparing 7 3 21
Preparing a Presentation
Presentations
Midterm Exam and
Preparation for Midterm
Exam
Final Exam and Preparation 7 2 14
for Final Exam
Other (' should be 4 1 4
emphasized)
Total Workload 95
Total Workload / 25 3,8
Course Credit (ECTS) 4
No Program Outcomes 1 5 4| 5
1 IAdequate knowledge in
mathematics, science and
engineering subjects pertaining
Contribution Level Between Course to the relevant discipline;
Learning Outcomes and Program ability to use theoretical and
Outcomes applied information in these
areas to model and solve
engineering problems.
2 IAbility to identify, formulate,
and solve complex engineering
problems; ability to select and
apply proper analysis and
modeling methaods for this
purpose.
3 IAbility 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.




IAbility to develop, select and
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.

IAbility 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 X
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 Informations

el A

Prof. Dr. Siileyman TEKELI, E-mail: stekeli@gazi.edu.tr
Prof. Dr. Ahmet GURAL, E-mail: agural@gazi.edu.tr
Prof. Dr. Biilent BOSTAN, E-mail: bostan@gazi.edu.tr
Dr. Volkan KILICLI, E-mail: vkilicli@gazi.edu.tr
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