iTUo
DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
BIiLGISAYAR DESTEKLI IMALAT COMPUTER AIDED MANUFACTURING
MUHEDISLIGI ENGINEERING
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi o Ders | Uygula_mla Lanratuar
(Code) (Semester) | (Local Credits) | (ECTS credits) | (Theoretical) | (Tutorial) | (Laboratory)
IML 324E 6 2,5 4.5 2 1 0
Boliim / Program Makine Miihendisligi/imalat Miihendisligi
(Department/Program) | (Mechanical Engineering/Manufacturing Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce
(Course Type) (Compulsory) (Course Language) | (English)
Dersin Onkosullart | prq 405\ 0va RES 105E) ve BIL 104E MIN DD
(Course Prerequisites)
Dersin mesleki Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences)

(Engineering Science)

(Engineering Design)

(General Education)

100%

Dersin icerigi

(Course Description)

CAD, CAM, CIM ve Bilgisayar Grafik Sistemlerine Giris, Geometrik Modelleme Islemleri ve
Veri Tabanlari, Egriler, Tel Kafes Modelleme, Yiizey Modelleme, Kati Modelleme, Montaj,
Niimerik Kontrollii (NC,CNC) Sistemler, Elle Programlama, Otomatik Programlama, CAD-
CAM-CNC Entegrasyonu, Tersine Miihendislik ve Hizli Prototipleme, Endiistriyel Robotik.
AGV ve AS/RS sistemleri, Grup teknolojisi ve hiicresel imalat sistemleri, Esnek ve tam
zamaninda imalat sistemleri, Internet tabanli imalat, Sanal Imalat.

Introduction to CAD, CAM and Computer Graphical Systems, Geometrical Modeling and
Databases, Curves, Wire Frame Modeling, Surface and Solid Modeling, Group technology and
process planning, Numerical Control Systems and machine tools, Manual part programming:
ISO Language, Computerized part programming: APT language and CAM systems, CAD-CAM-
CNC Systems Integration, Reverse Engineering, Rapid Prototyping, 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 ders biiyiik hizla gelisen bilgisayar destekli tasarim ve imalat (BDT/BDI) sistemlerine bir
giristir ve BDT/BTI konulariyla ilgili problemler hakkinda bilgi kazandirmay1 hedeflemektedir.
Bu dersin temel amaglari, 6grencilerin:
1. Bilgisayar grafik sistemleri ve bilgisayar destekli tasarimin temel ve ileri kavramlarini
anlamalar1

2. Niimerik kontrollii takim tezgahlarinin temellerini ve elle ve bilgisayar yardimi ile CNC
programlamay1 6grenmeleri

3.Uriin gelistirme ve gerceklestirme siirecini iyilestiren bilgisayarli biitiinlesik imalat

teknolojilerini tanitmak ve
4. Siireg planlamasi kavramini ve BDT ve BDI‘nin biitiinlestirilmesini 6grenmeleridir.

This course is an introduction to the rapidly growing fields of CAD/CAM systems and aims to
develop an understanding of CAD/CAM related problems. The course has four main objectives:

1.  Understand the fundamental and advanced concepts in computer graphics and computer-
aided design

2. Understand the basics of NC-machine tools, and manual and computerized part
programming

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

4. Learn what is process planning and how to integrate CAD with CAM.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Dersin sonunda 6grenciler asagidaki bilgi ve becerilerle donatilacaktir:

1.
2.

3.

o

Bilgisayar grafik sistemleri ve geometrik modelleme konularimi kavradiklarini

Egriler, tel kafes modelleme, yiizey modelleme, kati modelleme ve montaj konularmi
kavradiklarini

2.5 eksen frezeleme ve delme ve 2 eksen tornalama islemlerinin elle ve bilgisayar yardimi
ile parga programlarini olusturma bilgi ve becerisini

Bir ticari BDT/BDI paket programi kullanarak kati model olusturma ve basit makine
pargalarmin frezeleme, delme ve tornalamasi igin BDI moduliinii kullanarak parga programi
olusturma bilgi ve becerisi,

Endiistriyel robotlar, otomatik giidiimlii tasiyic1 araglar ve otomatik depolama ve
tagima sistemleri hk. bilgi.

Grup teknolojisi, hiicresel ve esnek imalat sistemleri ve yalin tiretim hk. bilgi
BDT-BDI-CNC sistemlerinin biitiinlestirilmesi, ters miihendislik ve hizli prototipleme
konularini kavradiklarin

Students will demonstrate:

1.
2.
3.

An understanding of computer graphics systems and geometric modeling
An understanding of curves and wire frame, surface and solid models

An ability to write part programs for 2.5 D Milling, drilling and turning cycles manually in
the ISO Language system

An ability to use a commercial CAD/CAM package including the solid modeling and CAM
modules effectively for simple industrial parts to be milled, drilled and turned.

5.Knowledge of industrial robots, AGV’s and AS/RS
6.Knowledge of group technology, cellular and flexible manufacturing systems
7.CAD-CAM-CNC Systems Integration, reverse engineering, rapid prototyping technologies

(Other References)

Ders Kitab1 1. Singh, N., Systems Approach to Computer-Integrated Design and Manufacturing,
(Textbook) Wiley, New York. 1996 (Textbook)
Diger Kaynaklar 1. Anand, V. B., Computer and Geometric Modeling for Engineers, John Wiley &

Sons, 1993

2. Chang, C.-H. and Melkanoff, M.A., NC Machine Programming and Software
Design, Prentice Hall 1989Groover, M.P. Zimmers, E.W., CAD/CAM: Computer
Aided Design and Manufact., Prentice-Hall, 1987

3. Zeid, I, CAD/CAM Theory and Practice, McGraw Hill, New York, 1991

4. Chang, T.C. Wysk, R. A. and Wang, H. P., Computer-Aided Manufacturing.
Prentice Hall, 2™ Ed., 1997

5. Akkurt, M., BilgisayarDestekliTakimTezgahlari, BirsenYayinevi, Istanbul, 1996

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

Odevler ve Projeler

(Homework& Projects

3 ev ddevi verilecektir.

3 HW assignments

(Laboratory Work)

Laboratuar Uygulamalari

1 Saat laboratuvarda uygulama yapilacaktir

1 hour practice in machine shop

Bilgisayar Kullanim

(Computer Use)

Odevlerde ve laboratuvar ¢aligmalarinda bilgisayar programlari kullanilacaktir.

Computers will be used in homeworks and laboratoty works.

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Yil i¢i Sinavlan 2 30

(Midterm Exams)

Kisa Smavlar 3 15

(Quizzes)

Odevler 3 15




(Homework)

Projeler - -
(Projects)

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

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40
(Final Exam)
DERS PLANI
Dersin
Hafta Konular Ciktilar
1 Giris: CAD (BDT), CAM (BDI), CIM (BBI) veBilgisayar Grafik Sistemleri |
2 Biitlinlesik tiriin/siire¢ gelistirme: eszamanli mithendislik |
3 Fundamentals of Computer Aided Design I
4 Koordinat sistemleri ve doniisiimler, Egriler ve Tel Kafes Modelleme I
5 Yiizey Modelleme, Kat1 Modelleme, Montaj Modelleme I
6 Niimerik Kontrollii (NC, CNC) Sistemler ve Takim Tezgahlar1 I
7 Elle Programlama (2,5 eksen frezeleme ve delme islemleri) ]l
8 Elle Programlama (2 eksen tornalama iglemleri) "
9 Bilgisayar destekli programlama (APT dili ve CAM sistemleri) v
10 | CAM Programming \Y
11 Tersine Mithendislik ve Hizli Prototipleme Teknolojileri v
12 Bilgisayarla biitiinlesik transport teknigi ve depolama sistemleri, Grup teknolojisi ve hiicresel v
imalat sistemleri, Esnek imalat sistemleri
13 | Endiistriyel robotik \4
14 Internet tabanli imalat, sanal imalat "n-v
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: CAD, CAM, CIM and Computer Graphics Systems I
2 Integrated product/process development: Concurrent engineering |
3 Fundamentals of Computer Aided Design |
4 Coordinate Systems and Transformations, Curves and Wire Frame Modeling I
S Surface Modeling, Solid Modeling, Assembly Modeling I
6 Numerical Control Systems (NC,CNC) and Machine Tools l
7 Manual Part Programming (2.5 axis milling and drilling cycles) l
8 Manual Part Programming (2 axis turning cycles) i
9 Computerized Part Programming (APT language and CAD/CAM systems) v
10 CAM Programming \Y
11 Reverse Engineering and Rapid prototyping v
12 Computer integrated material handling and storage systems, Flexible manufacturing systems, v
technology and cellular manufacturing systems
13 Industrial robotic systems \%
14 Internet Enabled Manufacturing and Virtual Manufacturing "n-v




Dersinimalat Miihendisligi Programylailiskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1] 2

3

a | Matematik, fen bilimleri ve miihendislik bilgisini imalat mithendisligi problemlerini ¢6zmede
kullanabilme becerisi

X

b | Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gerec ve
techizati kullanabilme becerisi

¢ | Bir makinayi, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi
saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Imalat Miihendisligi problemlerini tanimlama, formiile etme ve ¢dzme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

T =D |

Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Imalat miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlart gibi modern mithendislik yontemlerini
ve cagdas bilgi erisim olanaklarini kullanabilme becerisi

x\—-

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Manufacturing Engineering Curriculum

Level of
Program Outcomes Contribution
1 2| 3
a | Anability to apply knowledge of mathematics, science, and engineering on manufacturing X
engineering problems
b | An ability to design and conduct experiments, as well as to analyze and interpret data and use X
modern tools and equipment.
¢ | Anability to select, develop and/or design a system, component, or process to meet desired X
performance, manufacturing capabilities and economic requirements.
d | An ability to function on and/or develop leadership in multi-disciplinary teams. X
e | Anability to identify, formulate, and solve manufacturing engineering problems. X
f | Anunderstanding of professional and ethical responsibility X
g | Anability for effective written and oral communication in Turkish and English. X
h | An ability to understand and comment on the impact of manufacturing engineering solutions in X
a national and global context.
i A recognition of the need for, and an ability to engage in life-long learning X
j A knowledge of contemporary issues in manufacturing engineering X
k | An ability to use the techniques, skills, and modern engineering tools, such as computer X
programs, necessary for engineering design and analysis and use modern information systems
1: Little, 2. Partial, 3. Full
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