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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Miihendislik Uygulamalarinda Tasarim Prensipleri

ve Malzeme Secimi

Design Principles&Materials Selection for Engineering
Applications

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) (Local (ECTS Credits) | (Theoretical) | (Tutorial) | (Laboratory)
Credits)
MET 353 5 15 3 1 1 0
MET 353E
Béliim / Program Metalurji ve Malzeme Miihendisligi
(Department/Program) | (Metallurgical and Materials Engineering)
Dersin Tiirii Zorunlu Dersin Dili Tiirkce/Ingilizce
(Course Type) Compulsory (Course Language) | (Turkish/English)
Dersin Onkosullar Yok
(Course Prerequisites) | None
Dersin mesleki bilesene| Temel Bilim Temel Miihendislik Miihendislik Insan ve Toplum
katkisi, % (Basic Sciences) (Engineering Tasarim Bilim
(Course Category Science) (Engineering (General
by Content, %) Design) Education)
- 30 50 20

Dersin icerigi

(Course Description)

Bu ders, bir grup g¢alismaya bagli olarak malzeme ve proses igin bir yontem
secilmesini agiklar. Odak noktas1 malzeme 6zellikleri olup proses ve proses sonucunda
elde edilen ozellikler de derste basvurulacak diger hususlardir.

Bir grup caligma igin tasarim prensipleri verilecek ve Ornek vakalar iizerinde
caligilacaktir. Ogrencilerin grup ddevleri, bir grup bagimsiz parametre igin gerekli
malzeme/proses se¢imi ve tasarimini kapsayacaktir.

This course provides an introduction to the methodology of materials and process
selection with respect to a set of performances. The focus is essentially on materials
properties but the course also addresses issues related to processing and process
related properties gained.

And in the course design principles for a required set of performances will be given
and case studies will be examined. Students’ team projects will include design and
materials/process selection for required set of dependent parameters.

Dersin Amaci

(Course Objectives)

1. Bir tasarim i¢in bagimli ve bagimsiz parametrelerin olusturulmasi

2. Uiriin ve proses tasarimi arasindaki farki ayirt etmek

3. Konsept ve sistematik olarak sistem bilesenlerinin nasil igledigini 6gretmek

4. Bugiine kadar alinan diger derslerle iliski kurmak ve malzeme/proses kapasitesi ile
tasarlanan malzeme ve proseslerin bilimsel miithendislik prensiplerini kavramak

5. Tiiketici beklentileri dikkate alinarak yapilan bir entegre tasarim faaliyetine
katilmak

6. Uriin tasarim proses bilgisini, tasarim araglarim kullanarak iiretilebilirlik, montaj,
robust tasarim, kalite fonksiyonu, dogru miihendislik, maliyet hesab1 ve karar verme
asamalari i¢in uygulamak

7. Malzeme sec¢imi ve malzeme 6zelliklerini proses veya iiriin tasariminin mithendislik
etkeni ile birlestiren sistematik bir yontemle davranis optimizasyonu

8. Sozlii ve yazili olarak malzeme se¢imini agiklayabilmek.

9. Malzeme se¢imi ve kirilma analiz problemleri igin, uygun endistriyel yayin ve
kiitiiphane kaynaklarin1 segmek ve kullanmak.

1. Recognize and determine lists of independent and dependent parameters for a
design.

2. Differentiate the difference between product design and process design.

3. Describe, both conceptually and analytically, how system components work.

4.To built a bridge between other courses taught up to date to recognize and
understand scientific engineering principles behind materials /processes which are




designed in light of materials/processes performances.

5. Participate in an integrated design activity in light of consumer expectations.

6. Demonstrate the knowledge of product design process using the tools of design for
manufacturability and assembly, robust design, quality function deployment,
concurrent engineering, cost evaluation and decision making

7.Selection of materials and optimization of behavior by using a systematic
methodology which combines materials properties with the engineering function of
the process or product design.

8. To defend materials selection effectively both orally and in written form.

9.To select and use appropriate industrial literature and library resources in the
solution of material selection and failure analysis problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagar ile tamamlayan 6grenci;

1. Miihendislik malzemelerini, tasarim konseptini, proses ve iiriin tasarimini etkileyen
bagimli ve bagimsiz parametrelerin farkini

2. Bir iiriin ve/veya proses tasariminda 6nceden dgrenilen bilgilerin uygulanmasini

3. Yeni malzeme ve proses tasarlarken bilimsek fikrin 6nemini,

4. Malzeme/proses se¢im ¢izelgelerini kullanmay1 ve malzeme/proses secimini,

5. Tasarimin roliini, kalite araglarini ve tasarimda bunlarin kullanimini 6grenmistir.

Students who pass the course will have a knowledge on

1. engineering materials, design concept and they will differentiate the independent
and dependant parameters which influence the performance of process and product
design,

2.the application of the knowledge learned on a design of a product and/or process.

3. recognizing the scientific idea behind designing new materials or processes

4. utilizing material/process selection charts and select materials/processes

5. recognizing the role of design and quality tools and utilizing them in their designs.

Ders Kitab1
(Textbook)

Materials Selection in Mechanical Design, Fourth Edition Michael F. Ashby ,
2011, Elsevier, ISBN 978-1-85617-663-7

Integrated Product and Process Design and Development: The Product
Realization Process, Second Edition Edward B. Magrab, University of
Maryland, College Park, Maryland, USA; Satyandra Gupta, University of
Maryland, College Park, USA; F. Patrick McCluskey, University of Maryland,
College Park, USA; Peter Sandborn, University of Maryland, College Park,
USA, 2010, CRC Press ISBN: 9781420070606,

Diger Kaynaklar
(Other References)

DIETER, GEORGE E.,Engineering Design: A Materials and Processing
Approach, Third Edition. McGraw-Hill 2000,

PAHL, GERHARD, AND WOLFGANG BEITZ,Engineering Design: A
Systematic Approach,Second Edition. Springer-Verlag, 1996,

OTTO, KEVIN AND KRISTIN WOOD,Product Design: Techniques in
Reverse Engineering and New Product Development,Prentice-Hall 2001,
ULRICH, KARL T., AND STEVEN D. EPPINGER,Product Design and
Development,Second Edition. McGraw-Hill, 2000, Tenth Edition. McGraw-
Hill, 1996,

Odevler ve Projeler

(Homework & Projects

Takim ¢alismasi projeleri:

1. Yanlis malzeme/proses secimi nedeniyle biiyiik capli, koti tasarim
orneklerinin bulunmasi, bir rapor yazilmasi ve kisa siireli sozlii sunum
yapilmast.

2. Tasarim ve malzeme/proses se¢imi projesi: Secimi etkileyen faktorlerin
tanimlanmasi, probleme &6zgii veri ve bilgi toplama, veri sorgulamasi i¢in
kitap, patent, yazilim taramasi.

Projeler, teknik bir rapor ve kisa siireli sunum seklinde gerceklesecektir.

Team work projects:

1.To find examples of big bad designs due to inappropriate materials/process
selection and write a report and an short oral presentation.

2. Design and materials/process selection project:identifying the factors which
influence selection, collection of further data/information relevant to the
problem, use of information on books, patents, software or etc. for structuring
and interrogating data.

Projects include a technical report, and a short presentation.



http://www.amazon.com/s/ref=ntt_athr_dp_sr_1?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Michael%20F.%20Ashby

Laboratuar Uygulamalar -
(Laboratory Work) -
Bilgisayar Kullamim Microsoft Project, Visio
(Computer Use) Microsoft Project, Visio
Diger Uygulamalar -
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi,
Sistemi (Activities) (Quantity) %
(Effects on Grading, %)
(Assessment Criteria) Y1l i¢i Savlan 1 20
(Midterm Exams)
Kisa Sinavlar
(Quizzes)
Odevler
(Homework)
Projeler 2 35
(Projects)
Dénem Odevi/Projesi 1 45
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar 1 10
(Other Activities)
Final Sinavi
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilan
1 Muhendislik malzemelerinin gelistiriimesi, 21. yazyilin basinda Urtn gelistirme 1
2 Tasarim konsepti, tasarim prosesi, tasarim, tasarim araglari, malzeme verisi tirleri, entegre urin 2
Ve proses tasarimi, gelistirici takim metodu
3 Urin maliyet analizi, Tuketici isteklerinin Urin tasarimina doénusturdlmesi, Grin fonksiyonel 2,3
gereklilikleri, fonksiyonel ayrigtirma, Grtin konsepti ve sekillendiriimesi
4 Yanlis malzeme ve proses seciminden kaynaklanan kétlu tasarimlari tzerine hazirlanan takim 2,3
projelerinin sunulmasi
5 Muhendislik malzemeleri ve uygulamalari, malzeme 6zellik cizelgeleri 14
6 Malzeme secimi, malzeme &zellik gizelgeleri 4,5
7 Uretim proses tasarimi ve segimi 4,5
8 Ornek vakalar
9 Coklu sinirlama ve kisitlama hedefleri 34
10 Ornek vakalar
11 Ornek vakalar
12 Hibrid malzemelerin tasarimi 234
13 Malzeme ve cevre 24
14 Takim galismasi sunumlari




COURSE PLAN

Course
Weeks Topics Outcomes
1 Evolution of engineering materials, Product Development at The Beginning Of The Twenty-first I
Centur
2 DesignyConcept, Design Process, types of design and design tools and materials data I
The Integrated Product And Process Design And Development Team Method
3 Product Cost Analysis, Translating Customer Requirements Into A Product Design I, 1
Specification, Product Functional Requirements And Functional Decomposition
Product Concepts And Embodiments
4 Short team work presentations on bad designs due to in appropriate materials and process I, 1m
selection
5 Engineering Materials and their properties, Materials Property Charts LIV
6 Material Selection, Materials Property Charts v, v
7 Manufaturing Processes Design and Selection v, v
8 Case Studies:
9 Multiple Constraints and conflicting objectives I, v
10 Case Studies
11 Case Studies
12 Designing Hybrid Materials I, 1, v
13 Materials and Environment I, IV
14 Teamwork presentations
Dersin Metalurji ve Malzeme Miihendisligi Programiyla iliskisi
Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a | Matematik, Fen ve Miihendislik bilgilerini uygulama becerisi X
b | Deney tasarlayip yiiriitebilme ve sonuglart analiz edip yorumlama becerisi X
¢ | Bir sistemi, tirlin bilesenini veya prosesi istenilen gereksinimleri karsilayacak sekilde X
tasarlama becerisi
d | Cok disiplinli takim ¢aligmasi yiiriitebilme becerisi X
e | Miihendislik problemlerini belirleme, formiile etme ve ¢6zme becerisi X
f | Mesleki ve etik sorumluluklar1 kavrama X
g | Cok etkin sozlii ve yazili iletisim kurabilme becerisi X
h | Mihendislik ¢dziimlerinin kiiresel ve toplumsal baglamda etkisinin kavranmasi i¢in X
gereken genis kapsamli bir egitim
i ]| Yasam boyu 68renim geregini algilamis ve bu beceriyi kazanmig olmalari X
j | Giincel/cagdas konulara iligkin bilgi sahibi olmalarn X
k | Miihendislik uygulamalar1 i¢in gerekli olan teknikleri, becerileri ve modern miihendislik X
donanimlarini kullanabilme becerisi

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Metallurgical And Materials Engineering Curriculum

Level of
Program Outcomes Contribution
1 12| 3
a | An ability to apply knowledge of mathematics, science, and engineering X
b | An ability to design and conduct experiments, as well as to analyze and interpret data | X
¢ | An ability to design a system, component or process to meet desired needs X
d | Ability to function on multi-disciplinary teams X
e | An ability to identify, formulate, and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility X
g | An ability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutions in a X
global and societal context
i | Arecognition of the need for, and an ability to engage in life-long learning X
j | A knowledge of contemporary issues X
k | An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice
1: Little, 2. Partial, 3. Full
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Mart 2013
March 2013




