iTO
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

BILGISAYARLA BUTUNLESIK IMALAT

COMPUTER INTEGRATED MANUFACTURING

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
IML 425E 7 3 4.5 3 - -

Boliim / Program Makina Miihendisligi / Imalat Miihendisligi

(Department/Program) [Mechanical Engineering / Manufacturing Engineering

Dersin Tiirii Zorunlu Dersin Dili Ingilizce

(Course Type) (Compulsory) (Course Language) |(English)

Dersin Onkosullar: IML 313min DD /IML 313E min DD

(Course Prerequisites)

Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim insan ve Toplum

bilesene katkisi, %
(Course Category

by Content, %)

Bilim
(General Education)

(Basic Sciences) (Engineering Science) (Engineering Design)

100 -

Dersin Icerigi

(Course Description)

Imalatta bilgi tabanli teknolojiler: Bilgisayar aglar1 ve veri tabanlari, Uriin gerceklestirme
sistemleri. Parca sartnamesinin gdzden gecirilmesi ve Bilgisayar destekli tasarim ve teknik resim.
Biitiinlesik tirtin/siire¢ gelistirme. Eszamanli miihendislik, QFD ve HTEA Yo6ntemleri. Bilgisayar
Destekli Siire¢ Planlama, imal usullerinin otomasyonu ve kontrolii: Niimerik kontroldrler (CNC),
Programlanabilir mantik kontrolorleri (PLC) ve programlama, Endiistriyel robotik. AGV ve AS/RS
sistemleri, Grup teknolojisi ve hiicresel imalat sistemleri, Esnek ve tam zamaninda imalat
sistemleri, Internet tabanli imalat, Sanal Imalat.

Computer networks and database systems. Product Realization Systems. Review of Part Specification
and CADD. Integrated Product/Process Development: Concurrent engineering, QFD and FMEA
Methods. Computer-Aided Process Planning, Manufacturing Process Automation and Control:
Computer Numerical Control (CNC) Architecture and CNC Programming. Programmable Logic
Controllers. Industrial Robotics, AGV’s and AS/RS. Group technology and cellular manufacturing
systems, Flexible manufacturing systems and Just-in-time manufacturing systems, Internet Enabled
Manufacturing, Virtual Manufacturing, and e- maintenance.

Dersin Amaci

(Course Objectives)

Bu dersin amaci:

1.Uriin gelistirme ve gerceklestirme siirecini iyilestiren bilgisayarli biitiinlesik
imalat teknolojilerini tanitmak ve

2.Bu yeni teknolojilerin etkinligi hakkinda gergekg¢i degerlendirmeler ortaya
koymaktir.

1.To introduce the computer integrated manufacturing technologies used in both the product
development and realization processes

2.To evaluate, compare and discuss the effectiveness of the CIM technologies




(k)

Dersin Ogrenme
Ciktilarn
(Course Learning

Dersin sonunda 6grenciler asagidaki bilgi ve becerilerle donatilacaktir:
1.Dijital veri aglar1 ve veri tabani sistemleri hk. Bilgi (k)

2.Eszamanli miihendislik hk. bilgi ve EM ilkelerine gore proje planlama bilgisi (c) 3.Kalite
fonksiyon a¢ilimi (QFD) ve tasarim ve siire¢ HTEA konularinda bilgi ve beceri (c)
4.Talagh imalat ile islenen parcalarin bilgisayar destekli proses planlamasi hk. Bilgi (e)
5.CNC ve PLC sistemleri hk. bilgi ve merdiven mantik esasli PLC programlar yazabilme

6.Endiistriyel robotlar, otomatik giidiimlii tagiyici araglar ve otomatik depolama ve tasima
sistemleri hk bilgi (j)

7.Grup teknolojisi, hiicresel ve esnek imalat sistemleri ve yalm iiretim hk bilgi

(j) 8.Internet tabanli imalat ve bakim hakkinda bilgi (1)

Ourcomes)

The students passing the course will be able to:

(Note: The letter(s) in parentheses addresses the relevant program outcome(s))
1.Knowledge of digital network and computer database systems (k)

2.Knowledge of concurrent engineering and skills of project planning based on CE principles (c)
3.Knowledge and skills of QFD and design and process FMEA (c)

4.Knowledge and skills of computer aided process planning for machined parts (e)

5.Knowledge of CNC and PLC systems and skills of ladder logic programming (k)
6.Knowledge of industrial robots, AGV’s and AS/RS (j)

7.Knowledge of group technology, cellular and flexible manufacturing systems (j)
8.Knowledge of e-manufacturing and e-maintenance (i)

Ders Kitabi
(Textbook)

Systems Approach to Computer-Integrated Design and
Manufacturing, Singh, N., Wiley, New York. 1996

Diger Kaynaklar
(Other References)

1.Chang, R. A. Wysk, and H. P. Wang. Computer Aided Manufacturing. Prentice Hall, Second
Edition, 1997.

2.Ulrich, K.T. and Eppinger, S.D.. Product Design and Development. McGraw-Hill, 1995.
3.Groover, M.P. and Zimmers, E.W.Jr., CAD/CAM: Computer-Aided Design and
Manufacturing. Prentice Hall, 1987.

4.Groover, M.P., Automation, Production Systems and Computer- Integrated Manufacturing, 2nd
Ed., Prentice-Hall, 2001.

5.Wright, P.K., 21st Century Manufacturing, Prentice-Hall, 2001.

Magrab, E. B.. Integrated Product and Process Design and Development. CRC Press, 1997.

Odevler ve Projeler
(Homework & Projects)

8 adet ev 6devi verilecektir.

8 HW assignments

Laboratuar Uygulamalar
(Laboratory Work)

YOK

N/A

Bilgisayar Kullanimi
(Computer Use)

Odevleri yaparken MS Excel ve Word gibi yazilimlar kullanilacaktir.

Computer will be used in homework assignments and projects.

Diger Uygulamalar -
(Other Activities) N/A
Basar1 Degerlendirme Faaliyetler Adedi (en az) | Degerlendirmedeki Katkisi, %
Sistemi (Activities) (min.Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 UP TO INSTRUCTOR
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 0 UP TO INSTRUCTOR
(Quizzes)
Odevler 8 UP TO INSTRUCTOR
(Homework)
Projeler - -
(Projects)

Dénem Odevi/Projesi - -
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40% MIN-60%MAX.

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Girig: imalatta bilisim tabanli teknolojilere giris 1
2 Dijital iletisim aglar1, bilgisayar veri tabanlar ve igletme entegrasyonu 1
3 Uriin gerceklestirme sistemleri ve bilgisayar destekli tasarim 2
4 Biitiinlesik iiriin/siire¢ gelistirme: eszamanli mithendislik 2
5 Kalite fonksiyon acilimi (QFD) ve tasarim ve siire¢ hata tiirleri ve etkileri analizi 2-3
(FMEA)
6 Bilgisayar destekli siire¢ planlamasi 4
7 imalat ve montaj otomasyonu, CNC ve PLC sistemleri 5
8 Bilgisayarla biitiinlesik transport teknigi ve depolama sistemleri 5
9 Endiistriyel robotic 6
10 Endiistriyel robotic 6
11 Imalat planlama ve kontrol sistemleri; Grup teknolojisi ve hiicresel imalat 6
sistemleri
12 Esnek imalat sistemleri 7
13 Tam zamaninda imalat ve yalin iiretim sistemleri 7
14 Internet tabanli imalat, sanal imalat 8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Major concepts of information based technologies in manufacturing 1
2 Network communications and enterprise integration 1
3 Product realization systems. Review of part specification and CAD 2
4 Integrated product/process development: Concurrent engineering 2
5 Quality function deployment (QFD) and design and process failure modes and effects analysis 2-3
(FMEA)
6 Computer-aided process planning 4
7 Automation of Manufacturing and Assembly Processes: CNC and PLC systems — Midterm | 5
8 Computer integrated material handling and storage systems 5
9 Industrial robotic systems 6
10 Industrial robotic systems 6
11 Manufacturing planning and control systems; Group technology and cellular manufacturing 6
systems
12 Flexible manufacturing systems 7
13 Just-in-time and Lean manufacturing systems — Midterm |1 7
14 Internet Enabled Manufacturing and Virtual Manufacturing 8




Dersin imalat Miihendisligi Programiyla Iliskisi

Katki Seviyesi
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ciktilar)
Tam Kismi
a Imalat problemlerinin ¢éziimiine temel ve miihendislik bilimlerinin  prensiplerinil
uygulama becerisi
b | Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlayabilme becerisi
c Bir makinayi, parcasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve 0]
ekonomikligi saglayacak sekilde secme, gelistirme ve tasarlama becerisi
d | Cok disiplinli takimlarda calisabilme ve/veya liderlik yapma becerisi
e | Imalat Miihendisligi problemlerini tamimlama, formiile etme ve cdzme becerisi 0
f | Mesleki ve etik sorumluluk anlayisina sahip olma
g | Tiirkce ve Ingilizce etkin yazili ve sdzlii iletisim kurma becerisi
h Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi e}
olma
i ] Yasam boyu (siirekli) 6grenimin 6nemini algilamig olma 0
j Imalat miihendisliginin giincel ve cagdas konularima iliskin bilgi sahibi olma
K Miihendislik tasarim ve analizlerinde bilgisayar yazilimlari gibi modern miihendislik 'e)
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi
® Tam O Kismi
Relationship between the Course and Manufacturing Engineering Curriculum
Level of
Contribution
Program Outcomes )
Full Partial
a An ability to apply knowledge of mathematics, science and engineering on
manufacturing engineering problems
b An ability to design and conduct experiments as well as to analyze and interpret data and
use modern tools and equipment
c An ability to select develop and/or design a system, component or process to meet 0
desired performance manufacturing capabilities and economic requirements
d | An ability to function on and/or develop leadership in multi-disciplinary teams
e | An ability to identify, formulate and solve manufacturing engineering problems ©
f | An understanding of professional and ethical responsibility
g | An ability for effective written and oral communication in Turkish and English
h An ability to understand and comment  on the impact  of manufacturing engineering 0
solutions in a national and global context
i | Arecognition of the need for, and an ability to engage in life-long learning 0
j | A knowledge of contemporary issues in manufacturing engineering
An ability to use the techniques, skills, and modern engineering tools, such as computer
k [ programs, necessary for engineering design and analysis and use modern information ¢}
systems
® Full O Partial
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Program Yiiriitme Kurulu 2010
(Program Steering Committee)




