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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi Course Name
IMALAT LABORATUVARI II MANUFACTURING LABORATORY I
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kredisi .
Kodu Yariyih (Local AKTS Kredisi Ders Uygulama | Laboratuar
(Code) (Semester) | ~ - ) (ECTS Credits) | (Theoretical) | (Tutorial) |(Laboratory)
IML 402 8 1 3 - - 2
IML 402E
Béliim / Program  [Makina Miihendisligi / Imalat Miihendisligi
(Department/Program) |[Mechanical Engineering / Manufacturing Engineering
Dersin Tiirii Zorunlu Dersin Dili Tiirkge/Ingilizce
(Course Type) (Compulsory) (Course Language)  |(Turkish/English)
Dersin Onkosullari
(Course Prerequisites) [4.sinif
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)

Kalip yatinmini gerektiren ve bu nedenle sanayide yaygin olarak ticari simiilasyon
yazilimlarimin kullanildig1 imalat tekniklerinde (plastik sekil verme, sac sekillendirme,
talagli imalat vb) yontem parametrelerini belirlemeye yonelik simiilasyon uygulamalari
gerceklestirilecektir. Bilgisayar laboratuarinda ticari yazilimlar yardimiyla yapilan
hesaplama ve simiilasyonlar, 6grenciler tarafindan (varsa) ilgili deney sonuglariyla
[karsilastirilarak degerlendirilecek ve sonuglar bir rapor halinde sunulacaktir. Kalip
tasariminda ve proses parametrelerini belirlemede bilgisayar destekli miihendislik
yontemlerinin yeri ve Onemi tasarim projeleri ve atolyede yapilacak CNC tezgah
uygulamasi ile pekistirilecektir.

Computer simulation activities will be performed on manufacturing processes (such as bulk
forming, sheet metal forming and machining etc.) that require intensive die-mold investment and
usage of simulation techniques in the industry. The forming process simulations conducted by the
students will be compared with experimental results (if available) and their evaluations will be
summarized in lab reports. The significance of computer aided engineering methods process and
die design will be demonstrated with design projects and CNC machining practice in the machine
shop.

Dersin Amaci

(Course Objectives)

1. Ogrencilere teorik ve pratik laboratuar deneyimi kazandirmak,
. Ogrencilere imal usullerinde kullanilan énemli bilgisayar yazilimlarini tanitmak,
3.  Opgrencileri 6zellikle imalat mithendisligi konularina ait simiilasyonlarin tasarimi ve uygulamasi

hakkinda bilgi ve beceri kazandirmak,
4. Ogrencilere takimlarda ¢alisabilme, elde ettikleri sonuglari sozlii ve yazili formatlarda sunum

yapabilme becerisi kazandirmak.

To give the manufacturing engineering students theoretical and practical lab experience
P.  To introduce the students well known computer software used for manufacturing
process simulation and design

3. To provide the students with the knowledge and skills of design and application of
manufacturing process simulations

. To provide the students with the experience of teamwork and oral and written presentations




Bu dersi basart ile bitiren dgrenciler,

1. Sonlu elemanlar yonteminin metal sekillendirme uygulamalar tizerine bilgi, (¢)
2. Sonlu elemanlar yontemi ile iki boyutlu kiitle sekillendirme analizi bilgi ve becerisi, (€)
3. Imal usulleri dersinde Ogrenilen kiitle sekillendirmede stirtiinme, sicaklik, deformasyon hizi ve 1s1
gecisi konularinin etkilerini bilgisayar simiilasyonlar1 iistiinde degerlendirme becerisi, (e, k)
4. Sonlu elemanlar yontemi ile ii¢ boyutlu sac sekillendirme analizi bilgi ve becerisi Sac metal
sekillendirmede geometri, siirtiinme ve anizotropi gibi etkilerin sonlu elemanlar yontemi ile {i¢ boyutlu
analiz bilgi ve becerisi, (e)
5. Bir CAD/CAM uygulamasinin CNC torna iizerinde parga imalat1 gergeklestirilerek 6grenilmesi, (c, k)
6. Simiilasyon teknikleri kullanilarak yapilan bir tasarim projesinin sonuglarini bir teknik rapor halinde yazil
Dersin ve sozli olarak sunabilme becerisi, (b, c)
Ogrenme 7. Simiilasyon teknikleri kullamlarak yapilan bir tasarim projesinin sonuglarim bir teknik rapor halinde
Ciktilar yazili ve sozlii olarak sunabilme becerisi, (g)
(Course 8. Projelerde yapilan simiilasyon ¢aligmalarinda grup calismalari ile takim galismasi becerisi
Learning (d) kazanacaktir.

Outcomes) | The students passing the course will be able to:
(Note: The letter(s) in parentheses address the relevant program outcome(s))
1. Know of finite element method as applied to metal forming processes, (€)
2. Make bulk metal forming analysis using 2-D FEM simulations, (e)
3. Have skill to evaluating the effects of friction, heat, heat transfer and deformation rate on bulk metal
forming processes using computer simulations, (e, k)
4. Have knowledge and skills of sheet metal forming analysis using 3-D FEM simulations, (€)
5. Have knowledge and skills of evaluating the effects of geometry and anisotropy on sheet metal
forming processes using 3-D computer simulations, (c, k)
6. Have CAD/ CAM skills gained by designing a part and machining on a CNC lathe, (b, ¢)
Have skills of presenting the results of design projects in technical report and oral forms, (g)
8. Have team-work skill in simulation studies by projects. (d)

~

Ders Kitabi Laboratuar foyleri.
(Textbook) (Lab handouts)
Diger Kaynaklar

(Other References)

Lab handouts will be distributed to students at the beginning of each laboratory session.

Odevler ve Projeler

(Homework & Projects)

2 proses ve kalip tasarimi projesi verilecektir.

2 process and die design project assignments will be performed

Laboratuar
Uygulamalar:

(Laboratory Work)

5 laboratuar (benzetim, analiz) 6devi yaptirilacaktir. EZ-CAM programinda par¢a programi
iiretilecek ve CNC tornaya aktarilarak bir adet parca imal edilecektir.

5 laboratory (simulation, analysis) assignments. CNC part program will be generated for a given part
using EZ-CAM or similar program and the program will be transferred to the CNC lathe in the Lab to

manufacture the part.

Bilgisayar Kullanimi

(Computer Use)

Biitiin caligmalar ve raporlar bilgisayar iistiinde yapilacaktir.

Computers will be used in lab assignments, design projects and reports.

Diger Uygulamalar

(Other Activities)

Kurra ile belirlenmek iizere tasarim projelerinden birinin grup olarak sunumu yapilacaktir.

One group presentation based on one of the design projects will be given by the students

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan
(Midterm Exams)

Kisa Smavlar

(Quizzes)

Odevler Ogretim iiyesine birakilmistir
(Homework) 5 (Up to instructor)
Projeler 2 Ogretim iiyesine birakilmistir

(Projects) (Up to instructor)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi

(Laboratory Work)

Diger Uygulamalar 1 Ogretim iiyesine birakilmistir
(Other Activities) (Up to instructor)
Final Smavi 1 40 % min., 60 % max.

(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Giris, rapor yazim kurallari; Degisen Miihendislik, imalatta Simiilasyon tekniklerinin 1
kullanilmasi
2 Sonlu Elemanlar Yonteminin, Plastik Sekil Verme Y o6ntemlerinde kullanimi 1
3 Agik Kalipta Dévme (hesap, simiilasyon ve degerlendirme) 2-3
4 Acik Kalipta Dévme (hesap, simiilasyon ve degerlendirme) 2-3
5 Ekstriizyon (hesap, simiilasyon ve degerlendirme) 2-3
6 Kapali kalipta dovme (proje caligmasi) 2-3
7 Kapali kalipta dovme (proje ¢alismasi) 2-3
8 Sac Sekillendirme (hesap, simiilasyon ve degerlendirme) 4-5
9 Sac Sekillendirme (hesap, simiilasyon ve degerlendirme) 4-5
10 Sac Sekillendirme (proje ¢alismasi) 4-5
11 Sac Sekillendirme (proje ¢alismasi) 4-5
12 CAM programlama ve CNC uygulamasi 6
13 CAM programlama ve CNC uygulamasi 6
14 Yazili ve sozlii olarak donem deney tasarim projelerinin sunumu ve degerlendirmesi 7
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction: Rules of report writing; Engineering in Evolution: Computer Techniques in 1
Manufacturing
2 Finite Element Method in Metal Forming 1
3 Open die forging (calculations, simulation and evaluation) 2-3
4 Open die forging (calculations, simulation and evaluation) 2-3
5 Extrusion (calculations, simulation and evaluation) 2-3
6 Closed die forging (process and die design project) 2-3
7 Closed die forging (process and die design project) 2-3
8 Sheet stamping/deep drawing (calculations, simulation and evaluation) 4-5
9 Sheet stamping/deep drawing (calculations, simulation and evaluation) 4-5
10 Sheet stamping (process and die design project) 4-5
11 Sheet stamping (process and die design project) 4-5
12 Part programming using CAM software and CNC machining 6
13 Part programming using CAM software and CNC machining 6
14 Written and oral presentations of design projects 7




Dersin imalat Miihendisligi Programyla iliskisi

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

Katki
Seviyesi

1 2

Imalat problemlerinin ¢dziimiine temel ve miihendislik bilimlerinin prensiplerini
uygulama becerisi

Deney tasarlayip yiiriitebilme, sonuclarini analiz edip yorumlayabilme becerisi

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

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

Imalat Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sézlii iletisim kurma becerisi

Imalat miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma

—_ T | |

Yasam boyu (siirekli) 6grenimin 6nemini algilamis olma

Imalat mithendisliginin giincel ve ¢cagdas konularma iliskin bilgi sahibi olma

xl—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

® Tam O Kismi

Relationship between the Course and Manufacturing Engineering Curriculum

Program Outcomes

Level of
Contribution

1 2

An ability to apply knowledge of mathematics, science and engineering on manufacturing
engineering problems

An ability to design and conduct experiments as well as to analyze and interpret data and
use modern tools and equipment

An ability to select develop and/or design a system, component or process to meet desired
performance manufacturing capabilities and economic requirements

An ability to function on and/or develop leadership in multi-disciplinary teams

An ability to identify, formulate and solve manufacturing engineering problems

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English

S |—h| @

An ability to understand and comment on the impact of manufacturing engineering
solutions in a national and global context

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues in manufacturing engineering

xh—-

An ability to use the techniques, skills, and modern engineering tools, such as computer

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 8/1/2010
(Program Steering Committee)




