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GAZi UNIVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Dersin Kodu ve Ad1 | ETM-321 Mekatronik Sistem Tasarimu
Dersin Kredisi 2
AKTS Kredisi 3

Ders Sorumlusu ve
€-postasi

ABD/Program Endiistriyel Tasarim Miihendisligi
Dersin Tiirii Se¢meli

Dersin Dili Tiirkge

Ders Donemi Giiz / Bahar

Dersin Onkosulu Yok

Dersin Amaci

Mekatronik teknolojisinde kullanilan temel ilkelerin iyi bir sekilde anlagilmasi igin
gerekli tiim konular1 6grencilere tanitmak.

Dersin Icerigi

Mekatronik Sistem Tasarimina Girig, Tasarim siirecleri, Blok diyagramlari,
manipilasyonlar ve Simiilasyon, Elektrik, mekanik ve akiskan sistemleri, sistem
birlestirme, Sensorler ve transdiiserler, Sensor uygulamalri, Kumanda cihazlari, Sistem
kontrol — Mantik ydntemleri, Programlanabilir Mantik Kontrolorler, Isaretler, Sistemler
ve Kontrolleri, Laplas Doniisiimleri, Sinyal Kosullandirma ve gercek zamanl arayiiz,
Veri doniisiim islemi, Ornek Calismalar.

Dersin Ogrenme

Bu dersin sonunda 6grenciler planma ve test becerileri gibi iyi bir mekatronik sistem

Ciktilar: tasarlama uygulamasi i¢in gerekli tiim araglar1 6grenirler.
Ders Kaynaklari Kita Shetty, D., Kolk R.A., Mechatronics System Design, Cengage
P Learning, 2011
(Kaynaklarin Siireli Yayin,
giincel olmasina Makale,
dikkat edilmelidir) Bildiri,
Sempozyum
Dersin Egitim- " - 2 .
Ogretim Yéntemi Teorik | Uygulama Lab. Proje Odev | Diger | Toplam | AKTS
30 - - 25 15 5 75 3
Dersin Degerlendirme v ha > 5
Olgiitleri Adet (“X” ile isaretleyiniz) Oran (%)
Ara Siay X 30
Kisa Sinav
Odev
Proje X 20
Laboratuar
Uygulama
Diger
Doénem Sonu Siavi X 50

HAFTALIK DERS PLANI

Hafta icerik ve Konular
1. Hafta Mekatronik Sistem Tasarimina Giris
2. Hafta Tasarim siiregleri



http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Richard%20A.%20Kolk&search-alias=digital-text
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3. Hafta Blok diyagramlari, manipilasyonlar ve Simiilasyon
4. Hafta Elektrik, mekanik ve akigkan sistemleri, sistem birlestirme
5. Hafta Sensorler ve transdiiserler

6. Hafta Sensor uygulamalri

7. Hafta Kumanda cihazlart

8. Hafta Ara sinav

9. Hafta Sistem kontrol — Mantik yontemleri

10. Hafta Programlanabilir Mantik Kontroldrler

11. Hafta Isaretler, Sistemler ve Kontrolleri

12. Hafta Laplas Doniistimleri

13. Hafta Sinyal Kosullandirma ve ger¢ek zamanli arayiiz
14. Hafta Veri doniisiim islemi

15. Hafta Ornek Calismalar

GAZIi UNIiVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Course Code and Title

ETM-321 Mechatronics System Design

Credits

2

ECTS

3

Name of Lecturer
and e-mail address

Department/Program Department of Industrial Design Engineering
Course Type Elective

Course Language Turkish

Course Semester Fall / Spring

Prerequisites None

Course Objectives

To introduce the students to all the topics needed to develop a good understanding
of the basic principles used in mechatronics technology.

Course Contents

Introduction to Machatronics System Design, The design processes, Block
diagrams, Manipulations and Simulation, Electrical, mechanical and fuid systems
and systems coupling, Sensors and transducers, Sensor Applications, Actuating
devices, System Control — Logic Methods, Programmable Logic Controllers,
Signals, Systems and Controls, Laplace Transfor Solutions of Ordinary
Differential Equations, Signal Conditioning and Real time interfacing, Data
Conversion Process, Case Studies

Course Learning

At the end of this course students will be equipped with all the tools necessary to

Outcomes plan, test, and implement a well-designed mechatronic system
References Books Shetty, D., Kolk R.A., Mechatronics System Design,
Cengage Learning, 2011
(References must be up to Jou_rnals,
Avrticles, papers,
date) !
Symposiums
Planned learning Theor Pract | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching
methods 30 - - 25 15 5 75 3

Assessment Methods and Criteria

Quantity (mark with “X”) Percentage (%)



http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&field-author=Richard%20A.%20Kolk&search-alias=digital-text
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Midterm Exam X 30

Quiz

Assignment

Projects X 20

Laboratory

Practice

Other

Final Exam X 50
WEEKLY COURSE PLAN

Week Contents and topics

1. Week Introduction to Machatronics System Design

2. Week The design processes

3. Week Block diagrams, Manipulations and Simulation

4. Week Electrical, mechanical and fuid systems and systems coupling

5. Week Sensors and transducers

6. Week Sensor Applications

7. Week Actuating devices

8. Week Midterm exam

9. Week System Control — Logic Methods

10. Week Programmable Logic Controllers

11. Week Signals, Systems and Controls

12. Week Laplace Transfor Solutions of Ordinary Differential Equations

13. Week Signal Conditioning and Real time interfacing

14. Week Data Conversion Process

15. Week

Case Studies
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GAZi UNIVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Dersin Kodu ve
Adr

ETM-323 imalata Uygun Tasarim

Dersin Kredisi

2

AKTS Kredisi

3

Ders Sorumlusu
Ve e-postasi

ABD/Program Endiistriyel Tasarim Miihendisligi
Dersin Tiirii Se¢meli

Dersin Dili Tiirkce

Ders Donemi Gliz

Dersin Onkosulu | Yok

Dersin Amaci

Imalata uygun tasarim konularm 6grenmek, uygulama yetenegi kazanmak.

Dersin Icerigi

Giris, Uriin bilesenlerinin tasarimi, Uriin bilesenlerinin mekanik tasarim yéniinden
incelenmesi, Malzemeler ve malzeme se¢imi, Standart elemanlar ve baglanti elemanlart,
Uretim teknolojileri, Mekanik ve elektro-mekanik mekanizmalar, Montaj y&ntemleri,
Bilesenlerin fiziksel ve gorsel oOzelliklerinin degistirilme siiregleri, Kalite kontrol
yontemleri, Secilen iiretim yontemi ve malzemenin tasarima etkisi, Uretim yontemi
tercihlerini belirleyen etmenler, Tasarim ve iiretim yontemlerini denetleyen sistemler,
Tasarim Ornekleri.

Dersin Ogrenme

1. Bu derse devam eden 6grenciler imalata uygun tasarim konu ve yontemlerini §grenirler.

Ciktilar: 2. Tasarim yaparken bu ders Konularini uygulayabilir ve daha iyi tasarim yapabilirler.
1. Bralla, J.G., Design for Manufacturability Handbook, Mc-Graw
Ders Kaynaklari Hill Pub., 1998.
Kitap 2. Anderson, D.M., Design for Manufacturability: How to Use
(Kaynaklarin Concurrent Engineering to Rapid Develop Low-Cost, High-

giincel olmasina
dikkat
edilmelidir)

Quality Products for Lean Production, CRC Press, USA, 2014,

Siireli Yayn,
Makale, Bildiri,
Sempozyum

1. Research in Engineering Design
2. Int. Journal of Design Engineering

Dersin Egitim-
Ogretim Yontemi

Teorik Uygulama Lab. Proje Odev Diger | Toplam | AKTS

30 - - 25 15 5 75 3

Dersin Degerlendirme

Olgiitleri

Adet (“X” ile isaretleyiniz) Oran (%)

Ara Smav

X 30

Kisa Smav

Odev

Proje

Laboratuar

Uygulama

Diger

Donem Sonu Siavi X 50

HAFTALIK DERS PLANI

Hafta iceri

k ve Konular

1. Hafta Giris
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2. Hafta Uriin bilesenlerinin tasarimi.

3. Hafta Uriin bilesenlerinin mekanik tasarim yoniinden incelenmesi.
4. Hafta Malzemeler ve malzeme segimi.

5. Hafta Standart elemanlar ve baglanti elemanlari.

6. Hafta Uretim teknolojileri.

7. Hafta Mekanik ve elektro-mekanik mekanizmalar.

8. Hafta Ara smav

9. Hafta Montaj yontemleri.

10. Hafta Bilesenlerin fiziksel ve gorsel 6zelliklerinin degistirilme siiregleri.
11. Hafta Kalite kontrol yontemleri.

12. Hafta Secilen iiretim yontemi ve malzemenin tasarima etkisi.

13. Hafta Uretim yontemi tercihlerini belirleyen etmenler.

14. Hafta Tasarim ve iiretim yontemlerini denetleyen sistemler.

15. Hafta Tasarim drnekleri

GAZIi UNIiVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Course Code and Title

ETM-323 Design For Manufacturability

Credits

2

ECTS

3

Name of Lecturer
and e-mail address

Department/Program Department of Industrial Design Engineering
Course Type Elective

Course Language Turkish

Course Semester Fall

Prerequisites None

Course Objectives

Teaching basis of design for manufacturability, gaining capabilities for its
applications.

Course Contents

Introduction, The design of product components, Evaluation of product
components in terms of mechanical design, Materials and material selection,
Standard parts and fasteners, Manufacturing technologies, Mechanical and
electro-mechanical mechanisms, Assembly methods, Processes to change the
components’ physical properties and appearance, Quality control methods, The
influence of the chosen manufacturing method and material upon design, Factors
influencing the manufacturing method choices, Systems for controlling design and
manufacturing methods, Design examples.

Course Learning

1. Students who attend this course learn topics and methods of design for
manufacturability.

Outcomes 2. They can apply rules and methods of this course while designing machines, so
they can make designs based on scientific bases and methodical rules.
1. Bralla, J.G., Design for Manufacturability Handbook, Mc-
References Books Graw Hill Pub., 1998.

(References must be up to
date)

2. Anderson, D.M., Design for Manufacturability: How to Use
Concurrent Engineering to Rapid Develop Low-Cost, High-
Quality Products for Lean Production, CRC Press, USA, 2014,



http://tureng.com/search/fall%20semester
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Journals,
Avrticles, 1. Research in Engineering Design
Papers, 2. Int. Journal of Design Engineering
Symposiums
Planned learning Theor Pract | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching
methods 30 - - 25 15 5 75 3
Assessment Methods and Criteria Quantity (mark with “X”) Percentage (%0)
Midterm Exam X 30
Quiz
Assignment
Projects X 20
Laboratory
Practice
Other
Final Exam X 50
WEEKLY COURSE PLAN
Week Contents and topics
1. Week Introduction
2. Week The design of product components.
3. Week Evaluation of product components in terms of mechanical design.
4. Week Materials and material selection.
5. Week Standard parts and fasteners.
6. Week Manufacturing technologies.
7. Week Mechanical and electro-mechanical mechanisms.
8. Week Midterm exam
9. Week Assembly methods.
10. Week Processes to change the components’ physical properties and appearance.
11. Week Quality control methods.
12. Week The influence of the chosen manufacturing method and material upon design.
13. Week Factors influencing the manufacturing method choices.
14. Week Systems for controlling design and manufacturing methods.
15. Week Design examples.
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GAZi UNIVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Dersin Kodu ve
Adr

ETM-325 Tersine Miihendislik Tasarimi

Dersin Kredisi

2

AKTS Kredisi

3

Ders Sorumlusu
Ve e-postasi

Yrd. Dog. Dr. H. Kiirsad SEZER kursadsezer@gazi.edu.tr

ABD/Program Endiistriyel Tasarim Miihendisligi
Dersin Tiirii Zorunlu

Dersin Dili Tiirkce

Ders Donemi Giiz / Bahar

Dersin Onkosulu | Yok

Dersin Amaci

Tersine mithendislik tasarim1 konularini 6grenmek, uygulama yetenegi kazanmak.

Dersin Icerigi

Tersine miihendislige giris, Tersine miihendislik metodoloji ve teknikleri-3-D lazer
tarayicilarla otomasyon potansiyeli, Tersine miithendislik donanim ve yazilimi, Bir tersine
mithendislik sistemi se¢me, Tersine miihendislik tasarimi, Uygulamalar, Hizli prototip
yapmaya giris, Tersine miihendislik ve hizli prototip yapma arasi iliski, Otomotiv
endiistrisinde tersine miihendislik, Uzay araglar1 endiistrisinde tersine miithendislik, T1ibbi
cihaz endiistrisinde tersine miihendislik, Tersine miihendislikte hukuki boyutlar, Tersine
mithendisligi kullanmay1 engelleyen faktorler, Genel bir tasarim 6rnegi.

Dersin Ogrenme

1.Bu derse alan 6grenciler tersine mithendislik tasarim konularini 6grenirler.

Ciktilar: 2.Bu derste 6grenilen bilgileri kullanarak daha iyi, ucuz ve kaliteli tasarimlar yapabilirler.

Ders Kaynaklari 1. Raja, V. and Fernandes, K.J., Reverse Engineering - An Industrial
Kitap Perspective, Springer Pub., 2008.

(Kaynaklarin 2. Otlo, K. and Wood, K., Product Design Techniques in Reverse

giincel olmasina
dikkat

Engineernig and New Product Development, Prentics Hall P., 2000.

RS ERI 1. Research in Engineering Design

edilmelidin) Makale, Bildiri, 2. Int. Journal of Computer-Aided Engineering
Sempozyum
g;fgf%gﬁ;mi Teorik Uygulama Lab. Proje Odev | Diger | Toplam | AKTS
30 - - 25 15 5 75 3
](?)f;‘isii:lel)iegerlendirme Adet (“X” ile isaretleyiniz) Oran (%)
Ara Smav X 30
Kisa Sinav
Odev
Proje X 20
Laboratuar
Uygulama
Diger
Doénem Sonu Siavi X 50

HAFTALIK DERS PLANI

Hafta

icerik ve Konular

1. Hafta

Tersine mithendislige giris
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2. Hafta Tersine mithendislik metodoloji ve teknikleri-3-D laser tarayicilarla otomasyon potansiyeli
3. Hafta Tersine mithendislik donanim ve yazilimi

4. Hafta Bir tersine miihendislik sistemi segme

5. Hafta Tersine mithendislik tasarimi

6. Hafta Uygulamalar

7. Hafta Hizli prototip yapmaya giris

8. Hafta Ara sinav

9. Hafta Tersine mithendislik ve hizli prototip yapma arast iliski
10. Hafta Otomotiv endiistrisinde tersine mithendislik

11. Hafta Uzay araglari endiistrisinde tersine miithendislik

12. Hafta Tibbi cihaz endiistrisinde tersine mithendislik

13. Hafta Tersine mithendislikte hukuki boyutlar

14. Hafta Tersine mithendisligi kullanmayi engelleyen faktorler
15. Hafta Genel bir tasrim drnegi

GAZIi UNIiVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Course Code and Title

ETM-325 Design for Reverse Egineering

Credits

2

ECTS

3

Name of Lecturer
and e-mail address

Asst. Prof. H. Kiirsad SEZER kursadsezer@gazi.edu.tr

Department/Program Department of Industrial Design Engineering
Course Type Elective

Course Language Turkish

Course Semester Fall / Spring

Prerequisites None

Course Objectives

Teaching basis of design for reverse egineering, gaining capabilities for its
applications.

Course Contents

Introduction to Reverse Engineering, Methodologies and Techniques for Reverse
Engineering—The Potential for Automation with 3-D Laser Scanners, Reverse
Engineering—Hardware and Software, Selecting a Reverse Engineering System,
Design for Reverse Engineering, Applications, Introduction to Rapid Prototyping,
Relationship Between Reverse Engineering and Rapid Prototyping, Reverse
Engineering in the Automotive Industry, Reverse Engineering in the Aerospace
Industry, Reverse Engineering in the Medical Device Industry, Legal Aspects of
Reverse Engineering, Barriers to Adopting Reverse Engineering, A general design
example.

Course Learning

1. Students who attend this course learn basis of design for reverse egineering.
2. They can make better, cheaper and more efficient desigs by using knowledge

Outcomes . .
gained in this course.
1. Raja, V. and Fernandes, K.J., Reverse Engineering - An
References Books Industrial Perspective, Springer Pub., 2008.

(References must be up to

2. Otlo, K. and Wood, K., Product Design Techniques in Reverse
Engineernig and New Product Development, Pre Hall P., 2000.
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date) Journals,

Avrticles, 1. Research in Engineering Design

Papers, 2. Int. Journal of Computer-Aided Engineering

Symposiums
Planned learning Theor Pract | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching
methods 30 - - 25 15 5 75 3
Assessment Methods and Criteria Quantity (mark with “X”) Percentage (%0)
Midterm Exam X 30
Quiz
Assignment
Projects X 20
Laboratory
Practice
Other
Final Exam X 50

WEEKLY COURSE PLAN
Week Contents and topics
1. Week Introduction to Reverse Engineering
Methodologies and Techniques for Reverse Engineering—The Potential for Automation
2. Week -
with 3-D Laser Scanners

3. Week Reverse Engineering—Hardware and Software
4. Week Selecting a Reverse Engineering System
5. Week Design for Reverse Engineering
6. Week Applications
7. Week Introduction to Rapid Prototyping
8. Week Midterm exam
9. Week Relationship Between Reverse Engineering and Rapid Prototyping
10. Week Reverse Engineering in the Automotive Industry
11. Week Reverse Engineering in the Aerospace Industry
12. Week Reverse Engineering in the Medical Device Industry
13. Week Legal Aspects of Reverse Engineering
14. Week Barriers to Adopting Reverse Engineering
15. Week A general design example
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GAZi UNIVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Dersin Kodu ve
Adr

ETM-327 Sac-Metal Kalip Tasarimi

Dersin Kredisi

2

AKTS Kredisi

3

Ders Sorumlusu
Ve e-postasi

Prof. Dr. Adnan AKKURT aakkurt@gazi.edu.tr

ABD/Program Endiistriyel Tasarim Miihendisligi
Dersin Tiirii Se¢meli

Dersin Dili Tiirkce

Ders Donemi Gliz

Dersin Onkosulu | Yok

Dersin Amaci

Sac-metal kalip tasarimi konularini 6grenmek, uygulama yetenegi kazanmak.

Dersin Icerigi

Giris, Temel sac-metal kalip tasarim, Kalip caligmasim etkileyen faktorler, Sac-metal
davranig teorisi, Metal delme kaliplar ve fonksiyonlari, Metal delme kalip yapim ve
montajlar;, Ornekler, Metal-is makineleri (presler), Basaltma ve delme operasyonlar,
Cekme kalip ornekleri, Pratik sac-metal kalip tasarimi, Sac-metal kalip kalite ve bakimi.

Dersin Ogrenme

1.Bu derse devam eden 6grenciler Sac-metal kalip tasarimi konularini grenirler.

Ciktilar: 2.Tasarim yaparken bu ders konularini uygulayabilir ve daha iyi tasarim yapabilirler.
Ders Kaynaklari Kitap 1.Suc_h, I, I_-|andboo_k of D_ie Design, Mc-Graw Hill Pyb., 2006.

2.Boljonovic, V., Die Design Fundamentals, Industrai Prss, 2005.
(Kaynaklarin

giincel olmasina
dikkat
edilmelidir)

Siireli Yayin,
Makale, Bildiri,
Sempozyum

1. Research in Engineering Design
2. Int. Journal of Design Engineering

Dersin Egitim-
Ogretim Yontemi

Teorik Uygulama Lab. Proje Odev | Diger | Toplam | AKTS

30 - - 25 15 5 75 3

Dersin Degerlendirme

Olgiitleri

Adet (“X” ile isaretleyiniz) Oran (%)

Ara Smav

X 30

Kisa Smav

Odev

Proje

Laboratuar

Uygulama

Diger

Donem Sonu Sinavi X 50

HAFTALIK DERS PLANI

Hafta icerik ve Konular

1. Hafta Giris

2. Hafta Temel sac-metal kalip tasarimi

3. Hafta Kalip ¢aligmasini etkileyen faktorler

4, Hafta Sac-metal davranis teorisi
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5. Hafta Metal delme kaliplar ve fonksiyonlari
6. Hafta Metal delme kalip yapim ve montajlari
7. Hafta Ornekler

8. Hafta Ara sinav

9. Hafta Metal-is makineleri (presler)

10. Hafta Basaltma ve delme operasyonlari

11. Hafta Optimum yerlestirme

12. Hafta Biikme ve sekillendirme operasyonlari
13. Hafta Cekme kalip 6rnekleri

14. Hafta Pratik sac-metal kalip tasarimi

15. Hafta Sac-metal kalip kalite ve bakimi

GAZi UNIVERSITESI TEKNOLOJi FAKULTESI AKTS FORMU

Course Code and Title

ETM-327 Die Design

Credits

2

ECTS

3

Name of Lecturer
and e-mail address

Prof. Adnan AKKURT aakkurt@gazi.edu.tr

Department/Program Department of Industrial Design Engineering
Course Type Elective

Course Language Turkish

Course Semester Fall

Prerequisites None

Course Objectives

Teaching basis of die design, gaining capabilities for its applications.

Course Contents

Introduction, Basic die design, Die-work influencing factors, The theory of sheet
metal behaviour, Metal stamping dies and their function, Metal stamping dies,
their construction, and assembly, Die examples, Metalworking machinery,
Blanking and piercing operations, Bending and forming operations, Drawn part
examples, Practical die design, Die process quality and maintenance.

Course Learning

1. Students who attend this course learn basis of die design.

Outcomes 2. They can make better sheet-metal die desigs based on knowledge of this course.
Books 1. Such, 1., Handbook of Die Design, Mc-Graw Hill Pub., 2006.
References 2. Boljonovic, V., Die Design Fundamentals, Industrai Prss, 2005.
Journals,
gl?;g;erences GLEE 12D U D Avrticles, 1.Research in Engineering Design
Papers, 2.Int. Journal of Design Engineering
Symposiums
Planned learning Theor Pract | Lab. | Projects | Assign. | Other | Total | ECTS
activities and teaching
methods 30 - - 25 15 5 75 3

Assessment Methods and Criteria

Quantity (mark with “X”) Percentage (%)

Midterm Exam

X 30

Quiz



http://tureng.com/search/fall%20semester
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Assignment

Projects X 20

Laboratory

Practice

Other

Final Exam X 50
WEEKLY COURSE PLAN

Week Contents and topics

1. Week Introduction

2. Week Basic die design

3. Week Die-work influencing factors

4. Week The theory of sheet metal behavior

5. Week Metal stamping dies and their function

6. Week Metal stamping dies, their construction, and assembly

7. Week Die examples

8. Week Midterm exam

9. Week Metalworking machinery

10. Week Blanking and piercing operations

11. Week Blank calculation or flat layout

12. Week Bending and forming operations

13. Week Drawn part examples

14. Week Practical die design

15. Week Die process quality and maintenance




