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2- 3M Egitim Programi ve Evrimi

1950’ler

Non-ferrous metallurgy
Ferrous metallurgy Metallurgy
Extractive metallurgy
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2- 3M Egitim Programi ve Evrimi
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A diagram prepared by John Chipman in 1949 to define the evolving field of metallurgy and its
relation to other disciplines.
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2- 3M Egitim Programi ve Evrimi

Calisma Hayati

4. Yil
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60 ‘larda Miihendislik Egitimi Sablonu. Mihendislik Bilim dersleri 1. ve 2. siniftaki temel dersleri takip
etmekte, se¢meli dersler meslek hayati ile kosut belirli bir alanda uzmanlasmayi esas almaktadir.
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2- 3M Egitim Programi ve Evrimi

ARPA- IDL/MRL insiyatifi

1970’ler
Metals
Ceramics
Polymers

Materials Science and Engineering
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2- 3M Egitim Programi ve Evrimi

Biomaterials Metals
Performance
Composite Optical/Photonic
Materials Materials
Superconducting Polymers
Materials
" . ElectrOI'lic Catal 14
Processing Properties Materials ves
Magnetic Ceramics
Materials
Structure

Committee on Materials Science and Engineering, National Research

Report of the Committee on Science, Engineering, and Public
Council, 1989.

Policy. National Academy Press, Washington, DC, 1998.

Flemings ve Cahn ‘Materials Education in the U.S. and Europe ‘ Acta Mater 48 (2000) 371-373
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2- 3M Egitim Programi ve Evrimi

Werkstoffwissenschaft : Aal

Maschinenbau/E-Technik

Physik/Chemie

Aachen (BHG)
Aachen (Mb)
Augsburg
Bayereuth
Bayreuth(Ch,Fh)
Berlin (TU)
Bochum
Braunschweig
Chemnitz
Clausthal
Darmstadt (MW)
Darmstadt (Mb)
Dortmund (Ch)

Dortmund (Mb)
Dresden

Duisburg
Erlangen-Niirnberg
Freiberg (WW)
Freiberg (Met)
Gottingen
Halle-Wittenberg
Hamburg (TUHH)
Hamburg (BW)
Hannover

[imenau (ETIN)
Iimenau (Mb)

Almanyadaki Malzeme Béliimlerinin icerik Dagilimi . (DGM, 1994).
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3- 3M Egitim Programi Nasil Olmali
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20.Yuzyilda disiplinlerin isbolimu(sol Ust sekil) ylizyilin sonuna dogru netligini kaybetmis disiplinler arasi 6rtlisme artarken
disiplinlerin her biri temel bilimlere dogru 6telenmistir. Sosyal kanatta da benzer degisiklikler olmustur.
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Calisma Hayati

Mesleki/Secmeli Dersler

Muhendislik Bilimi Dersleri

Temel Bilim Dersleri

80 ‘ler ve sonrasinda Miihendislik Egitimi Sablonu. Mihendislik Bilim dersleri 1. ve 2. siniftaki temel dersleri takip
etmektedir. Ana degisiklik, se¢meli derslerde olusmaktadir. 80 dncesi ayristirma ve uzmanlasmayi hedefleyen bu dersler,
80 sonrasi mihendislik bilim derslerinde kazanilan yeteneklerin birlestirilmesi, ve birlikte kullanilmasi odakhdir. Meslek
hayati ile iliski kurmak yerine-mezunun ¢alisma alani ¢ok genis oldugundan- 6grenmeyi 6grenmis mezun yetistirmek

esastir.
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3M Egitim Programi Nasil olmahl  (Cekirdek Program)
Core currciulum in 11 Materials Departments in USA

Introduction to materials

Experimental techniques
Thermodynamics

Transport properties

Phase equilibria

Phase transformation

Kinetics

Structure

Characterization

Mechanical behavior

Electronic, magnetic, and optical behavior
Synthesis, processing, and manufacturing
Materials selection and design

Failure analysis.

R. Abaschian ve K. Jones"Workforce and Education in Materials Science and Engineering: Is Action Needed?"
an NMAB sponsored workshop,2002

Malzeme Kongresi
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3- 3M Egitim Programi Nq,s.ll"“dlﬁfnﬁl?

\\

(Hesaplamali MalzemgxxB’iﬁlimi ve Biyoloji )
Miihendislik Géziimleri :
Basitle;“ti{ici varsayimlarla analitik ¢6ziimler
Empirik yaklasimlar

’ eme Bilimi !
‘ﬂ ndisligi

Mithendislik Géziimleri:
_)\(umerik Yontemler

Programlarda [muhendislik bilimleri ve se¢cmeli] derslerin 6nemlice kismi ya empirik yaklasimlar ile ¢6ziim aramakta veya
basitlestirici varsayimlar ile analitik, ¢oziimler bulmayi hedeflemektedirler. Numerik ¢6ziimlerin énplana ¢ikmasi ile bu
yaklagimlar temellerini yitirmislerdir. Numerik yontemlerin kullanilmasi ile dersler uygulamali olarak islenebilmekte, bu

da programda yer acilmasina ( kirmizi ile tarali alan) olanak saglamaktadir.
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3M Egitim Programi Nasil olmali (Hesaplamali Malzeme Bilimi ve Biyoloji )

Examples of Reported Packages used in Undergraduate Materials Education

Tools Cited by Employers, Categorized and Ranked by the (Normalized) Frequency
Software Categories Example Packages Reference of Cites, along with Corresponding Results from the Computational Faculty Survey
CAD Solid Works® www.solidworks.com/ Category Example Employer Faculty*

Computational Thermodynamics Thermo-Calc® www.thermocalc.com/ Mechanics (mostly FEA) DEFORM, ABAQUS 80% 14%
Crystallography CaRlne* http//pagespro-orange.fr/carine Thermodynamics (CALPHAD) ThermoCalc, Pandat 53% 7%
.crystallography/ Density Functional Theory VASP, ABNIT 47% 21%

Density Functional Theory ABINIT! www.abinit.org/ Programming Language/Integration Matlab, Fortran, iSight 40% 43%
PWSCF' www.pwscf.org/home. htm Casting _ ProCAST, MAGMASsoft 40°;(° -

VASP* hitp/lems.mpi. univie.ac.at/vasp/ Molecular Dynamics/ Monte Carlo LAMMPS 27% 14%

: : : U2 e Fluid Flow/ Heat Transfer COMSOL, Fluent 20% 7%
High-Level Programming Language MatLab www.mathworks.com/ Diffusion Microstructural Evolution DICTRA, PrecipiCalc, JMatPro 20% =
Materials Properties CES Materials Selector  www.grantadesign.com/products/ces/ Statistics Informatics 13% 7%
Molecular Dynamics LAMMPS' http://lammps.sandia.gov/ Materials Modeling Suite Materials Studio 13% -
NAMD* www.ks.uiuc.edwResearch/namad/ General Visualization Mathematica, Tecplot 7% 29%

Spread Sheet Excel http://office.microsoft.com/excel General Data Processing Spreadsheet 7% 21%
Symbolic Mathematics Mathematica* www.wollram.com/ m’-ﬂ l:“s’:l‘::m CE’;Z";&X‘I‘S“;ZM 1% b
Visualization Minitab® www.minitab.com/ . ; ; ;°
rystallography CaRlne - 7%

- o
< Denotes commercial code; ' denotes free software *Some of the responses did not provide specific software/categories, and therefore we expect some degree of
undercounting in this data.

Thornton K. vd. ‘Computational Materials Science and Engineering Education: A survey of trends and needs ‘ JOM
61 (2009) 12-17

17. Uluslararasi Metalurji ve
Malzeme Kongresi

11-13 Eyliil 2014 istanbul




3M Egitim Programi Nasil olmali (Hesaplamali Malzeme Bilimi ve Biyoloji )

Hesaplamali Malzeme Bilimleri programa nasil dahil edilmeli ?

Biyoloji programa nasil dahil edilmeli ?

Modauller halinde diger Derslerde

Konuya 6zgl Dersler I

Birden Fazla Ogretim Uyeli Dersler

Roeder RK “ A Paradigm for the Integration of Biology in Materials Science and Engineering’

JOM 62 (2010)49:55
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3M Egitim Programi Nasil olmali
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4- ODTU’deki bazi uygulamalar ( Tasarim dersi)

Third Semester
Fourth Semester

MATH21G NTRODUCTION TO DIFFERENTIAL EQUATIONS

METEZ01 MATERLALS SCIENCE | ESZ25 STATICS AND STREMGTH OF MATERLIALS
METE203 THERMODYMAMICS OF MATERIALS | METE202 MATERIALS SCIEMCE I

METEZ215 MATERIALS PROCESSING LABORATORY WETEZ04 THERMODYMNAMICS OF MATERIALS I
CENGZ30 NTRODUCTION TO C PROGRAMMING METEZ06 MATERIALS LABORATORY

ENG211 ACADEMIC ORAL PRESENTATION SKILLS WMETEZ205 CHEMICAL PRIN.OF MATERIAL PRODUC.

RESTRICTED ELECTIVE ( Numerik Analiz)

Fifth Semester
Sixth Semester

METE300 SUKMMER PRACTICE |
METE201 PHAZE EQUILIBRLA METE302 PRINCIPLES OF SOLIDIFICATION
METE303 MECHANICAL BEHAVIOR OF MATERIALS METE304 FUNDAKMENTALS OF MECHAMICAL SHAPING
METE305 TRANSPORT PHENOMENA METE306 CHEMICAL METALLURGY |
RESTRICTED ELECTINVE —_—— !
NONTECHNICAL ELECTIVE MNONTECHNICAL ELECTIVE
Seventh Semester Eighth Semester
METEZ00 SUMMER PRACTICE I METE402 MATERIALS ENGINEERING DESIGN I
METE401 MATERIALS ENGINEERING DESIGN | FREE ELECTIVE
METE403 PHASE TRANSFORMATIONS ECHNICAL ELECTIVE
METE407 CHEMICAL METALLURGY I ECHNICAL ELECTIVE
METE451 CERAMIC MATERIALS ECHNICAL ELECTIVE
TECHNICAL ELECTIVE TECHNICAL ELECTIVE
TECHNICAL ELECTIVE
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4- ODTU’deki bazi uygulamalar ( Tasarim dersi)

Met E 402 — Materials Engineering Design-II

I. Catalog Description

Capstone design project course. Design of devices, parts, processes or systems related
to metallurgical and materials engineering. Ethics in engineering and design,
professional safety issues and discussions. research activity of one term duration on
selected topics in material science and engineering.

II. Prerequisites MetE 401 - Materials Engineering Design-I

II1. Textbook and/or other required material Varies depending on the topic

IV. Course Objectives

1)To enable students to improve their understanding of Metallurgical and Materials
Engineering Design by a capstone design project. ii) To enable groups of studentsto
improve their ability in team work. computeruse, report writing, project presentation,
and environmental consciousness. iii) To enable students to enhance their
understanding on economic matters, production costs and project feasibility. iv) To
enable students to improve their understanding on ethical issues, plant and product

safety
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4- ODTU’deki bazi uygulamalar ( Tasarim dersi)
2006 Met E 402 Projects and Teams

FROJECT 1 FROJECT A
DEVELOFMENT OF FROTECTIVE WEAR FLATES FORFLY ASH CARFIERS IN FRODUCTION OF FERRITIC BOILEE TUBES

THEEMAL POWER FLANTS

Dirs. Nad Seving, Haluk Atala, Saldr Bor, Ishek Karaks
Dirs. M. Timugin, A. Geved, A. Oztiirk, A Deridoglu, . Durucan 13- SIRG TG 38 B ralkars

Room: E-110 Room: E-303
T1 AKKUS Mert (Erasmus) T12 CELEBIOGLU Duygu T8 E;g (E}"“:,, ) T ﬁﬁ“:ﬂz‘ﬂm? elike
ERTURK Murat Tolga MERGENCI Semih Trk ¥ - Cengu el
GURER Giksu ORNEK Hiiseyin Behzat MARADIT Eet.ul Pelin MORALI Erciiment
INCIR Zeynep OZER Zafer Anil OKGAY Ibrahim SERDARLI Osman
YILDIRIM Mehmet Salih YAFAR Ibrahim Bugra
PROJECT 2 PROJECT 5
MATERIAL SELECTION FOR BOILER TUBES IN LIGNITE BASED PRODUCTION OF GRINDING AND CRUSHING PLATES EY CASTING
POWER PLANTS ) _
Dirs. Ali Kalkanly, Ekrem Selculs ¥avuz Topkaya, Fiza Giirbiiz
Drs. Kadri Avdinol, Cevdet Kavnal, Bilzehan Ogel, Tayfor Oxtirk
Eoom: B-309
Room: B-108
T4 AKIN Tugge T6 AKGUL Bora
T8 DEGIRMENCIEedi T10 ANGIN Mine ARSLAN Engin ALDAG Akin
KARARDI lsmail Emre BASAN Gillden Melek EAEAR Ali Siman BAKIR Mustafa
KUCUKTURK Hakan KURTTEPELI Mert CIFT Ferhunde Sedef GULEG Hasan
OLCAYA. Bora MOHAMED Mouez GIMEN Ozgiir TOPRAK Haci Mustafa
PAPATYA Emrah OZTURK Palat GUNES Ash TUFENK Orkun
YALCIN Alper SARITEPE Hasan
FROJECT 3 LIFE ASSESSMENT Gl;r‘RPg‘]T-f'lglﬁ’L:\hT BOILER TUBES
SURFACE FROCESSING AFFLICATIONS IN BOILER TUBES
Drs. Macit Ozenbas, Vedat Aldeniz Hamdullah Melhrabov Dirs. Alpay Anksra, Mustafs Dorulk, C Hakan Giir
Eoom: B-308 Room: C-AUD
T3 CEYLAN Hiiseyin Ciineyt T5 AKGUN Mehmet Can T2 ADIGUZEL Sinem T7  ACAR Murat Ozgin
CELENK Bilgehan BILDNK Cem ANIK Burcu CAMER Abdiissamet
ERGUN Hiiseyin GEMCI Aykut Mahmut BAYRAMOGLL Sadik MUTLU Ismail Emrah
KIEAR Alp Aykut KARAKAYA Tung BINGOL Onur Rauf PAK 50Y Isa
SAVAS Serdar S50Y5AL jevket Reha ERGUL Emre SENAY Savag
UNLU AhmetEmre §AHIN Alper YAGMUR Aydin TOPARLI M. Burak
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4- ODTU’deki bazi uygulamalar ( Tasarim dersi)
2013 Met E 402 Projects and Teams

Design of a carbon monoxide sensor for heating units Riser and component design for automotive parts
B D T O 1 o ey | NALAN Prof. Dr. Ali Kalkanl Prof.Dr.Ekrem Selcuk Prof.Dr.Ahmet Geveci

T ARsLAN Buket T6 G RMAZ Tayfin 19 Goksu sernat T2 osLANMustata Mert
AYDOGAN SerifAli HIZLI Hiiseyin HAB Erdi Segkin BADEMCI ilksenBang
DURSUN Ahmet ICHSAN Muhammad KOG Omer Faruk SIVISOGLU Zekican
KARAIM BEIGLI Masoud iNCi Eren KUOGUK Ugur SAHIN Ali Can
KEMAHLI ilkay KILIG Kerem Cengiz OFDEMIR Furkan YILDIZ Serkan
TERZIOGLU Cagla §EREN M. Hazar TANRIKULU Yakup Emre

Container Glass Forming Molds Design of a Washing Machine Electric Motor based on RE-free Permanent Magnets

Prof. Dr. |. Karakaya, Prof. Dr. Y. Topkaya, Prof. Dr. A. Ozturk, Prof. Dr. M. Timucin Prof. Dr. Tayfur Ozturk, Prof. Dr. Hamdullah Mekhrabov, Prof. Dr. Vedat Akdeniz,

T2 10 Asst. Prof. Dr. Yunus Eren Kalay
GAMBEL Gizde GIRAG ihsan Aml
GERGEK Ozlem GURBUZ Kazm Bugra T4 BAGISLAR Umit i ACAR Ozgiin
GURB(Z Kemal Mert DO Ma Hay Mar DEMIR Eyiip Can GUZELDEREN Koray
KOCAYURT Aml SAVAS Cansu DOGANAY Doja ORAL Daghan
OZDEMIR Abdurrahman VARSAVAS 5. Deniz ERKUL GNDER OTUZBIROGLU Ofulcan
SEMIZ Yasin YAGEASANLAR H. Dogukan VTN Mert SOLAK Ekin
TAS M. Orhan UZUNLAR Taylan

Design of Light Emitting Diode (LED) Backlit LCD TV

Assist. Prof. Bilge imer, Assoc. Prof. Arcan Dericiofilu, Assist. Prof. Yener Kuru Design of bainitic steels for railway rails

T3 cirakHiseyin T DN Sencer Prof. Dr. Bilgehan Ogel, Prof. Dr. Riza Giirbiiz, Prof.Dr. C. Hakan Giir
CORTAY Mustar B T ATASOY R. Bugra T BiLGIN Cansu
ILLIANDI B. Nanda KUTSAL Mustafacan :
iLHAN Mefin Can ONUR Ezgi AKKOYUNLU M. Cajdas KURDOGLU Semih
ONAL Ezgi SAHIN Elif Gamze AKUZUM Bilen OKAY Sena
TORUNOGLU Ziva Gagn ULUTAS Dofja AVCI] Evrim OZEMN Erhan
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Bir Egitim Araci olarak Lisansta Arastirma
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4- ODTU’deki bazi uygulamalar ( Lisansta Arastirma )

MIDDLE EAST TECHNICAL UNIVERSITY

T T T T oARTTS TERTAT © FNOTNEERTNG

METALLURGICAL AND MATERIALS ENGINEERING

Met E 388 Materials Research- 1

I. Catalog Description

A research activity of one term duration on basic topics in material science and engineering.
Give students a hand-on laboratory experience. Develop skills of performing basic
experiments, reviewing the relevant literature and report writing.

II. Prerequisites none

IIT. Textbook and/or other required material Varies depending on the topic

IV. Course Objectives

This is the first of two elective course series and followed by MetE 488. Topics are
selected from active research areas in the department. The course will help students to

synthesize knowledge gained thus far and to develop skills in writing reports, therefore
will provide the same benefit as would be expected from a classical elective course.
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4- ODTU’deki bazi uygulamalar ( Lisansta Arastirma )

Met E 488 — Materials Research-1I

I. Catalog Description
A research activity of one term duration on selected topics in material science and
engineering. The course involvesa systematic experimental program structured for
a clearly defined objective and report writing.

II. Prerequisites MetE 388- Materials Research I

II. Textbook and/or other required material Varies depending on the topic

IV. Course Objectives

This is the second of two elective courses aiming to give students a hand-onlaboratory
experience ( the first course: MetE 388). Topics are selected from active areas of
research in the department. The course will help students to synthesize knowledge
gained thus far and, therefore will provide the same benefit as would be expected from a
classical elective course.
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4- ODTU’deki bazi uygulamalar ( Lisansta Arastirma )

Uygulama : Met E 388 ve Met E 488

= Ogrenci, 6gretim iiyesinin laboratuarinda (Tipik olarak haftada yarim
giinliik ¢alisma).

= Derse kayit 6. yaryilda (bazen 4. yariyilda). Once Met E 388 takiben
488 . Bazen 388 her donem 488 mezuniyet doneminde.

= Dersler birbirine bagli. 488’e kayit ancak 388’den AA alinmasi
halinde miimkiin.

= 388+488 =Dbir se¢meli ders.

= Ogrenciler lisansiistii dgrencilerle ‘es* tutuluyor. Persembe 6glen
seminerlerine devam zorunlu.

= Met E 488 6grencilerinden seminer vermeleri bekleniyor.
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4- ODTU’deki bazi uygulamalar ( Lisansta Arastirma )

MATTER

UNDERGRADUATE RESEARCH JOURNAL

www.mete.metu.edu.tr/matter VOLUME1 | ISSUE1 | November 30, 2013

2 UNDERGRADUATE RESEARCH JOURNAL

5 MATTER

21 TURKISH NATIONAL CONGRESS OF ELECTRON MICROSCOPY
“BEST SEM PICTURE AWARD” WINNER
BY METU SENIOR STUDENT SEDA OTURAK

9|
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5- Sonug ve Oneriler

1- Malzeme ve Metalurji Mihendisligi egitim programi iliskiler.piramidini esas
alan bir yapida ve genis tabanli olmali /Nce

Processing n
devices or systems (Function)

Synthesis
_malerials

2- Hesaplamali Malzeme Bilimi ve Biyolojinin programa nasﬁgr—frftegre edilecegi

stnct varsay-m aria analitik gozumier

irdelenmeli ==

me Bilimi
ndisligi

Miihe ndislik Cozimler
eeeeeeeeeeeeeeee

3- Tek uzmanlik alanli mesleki/secmeli dersler yerine birden fazla uzmanlik
alanini birlikte harmanlayan mesleki/secmeli dersler nasil gelistirilebilir/nasil
verilebilir? EE%E-%!MHHM ]’ Mesleki/Segmeli Dersler

E% E% Miihendislik Bilimi Dersleri

_ [ Temel Bilim Dersleri

4- Camiamizin bir araya gelip bu konulari tartisabilecegi bir mekanlzmanln
gelistirilmesi gerekli. | y —
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