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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Plastik Malzemeler ile Konstriiksiyon ve Imalat

Design with Plastics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi | AKTSKredisi | _ Ders UTyg“'a.mla 'Eagorat“af
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4019/ 7-8 2.5 5 2 1 -
MAK 4019E
Boliim / Program Makina Miihendisligi / Makina Miihendisligi
(Department/Program) (Mechanical Engineering / Mechanical Engineering )
Dersin Tiirii Kol Seg¢im I, Teknik Serbest Segim Dersin Dili Tiirkge/Ingilizce

(Course Type)

(Option Elective I, Technical Elective) (Course Language)  [(Turkish/English)

Dersin Onkosullar
(Course Prerequisites)

(MAK 353/ 353E) veya ISL 311/311E veya ISL 212/212E

Dersin mesleki
bilesene katkisi, %
(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- 100

Dersin icerigi

(Course Description)

Plastik malzemelerin genel tanitimi ve 6zellikleri. Polimer malzemelerin kimyasal yapisi, fiziki,
mekanik ve  tribolojik &zellikleri. Makina mithendisliginde kullanilan plastikler. Endistriyel
amacl parca iiretim teknikleri. Uretim makinalariin tanitimi. Kaliplama sistemleri ve kalip
konstriiksiyonu. Malzeme ozelliklerine gore konstriiksiyonun temel kurallari. Uretime ve
zorlanmaya uygun sekillendirme. Rijitlik saglayacak veya elastikiyeti arttiracak
konstriiksiyonlar. Plastikten yapilan makina pargalarinin hesab1 ve boyutlandirilmasi. Plastiklerin
yeniden kullanilmasi, (Recycling).

An introduction to plastic materials and their properties. Chemical structure of polymer materials
and their physical, mechanical and tribological properties. Plastic processing techniques. An
introduction to plastic processing machines. Moulds, molding systems and mould design. Design
principles regarding material properties. Design considerations according to processing method
and strength. Flexible and robust design. The design and calculation of machine elements made
of plastic materials. Recycling of plastics.

Dersin Amaci

(Course Objectives)

1. Makina yapiminda gittik¢e artan 6l¢tide kullanilan plastik malzemeleri tanitmak, iiretim
makinalarint ve tekniklerini gostermek.

2. Cesitli faktorler géz Oniinde tutularak sekillendirme esaslarini ve hesap metotlarini
tanitmak, malzemenin tekrar kullanilmasinin énemini vurgulamak.

3. Plastikten imal edilmis makina elemanlarinin konstriikksiyon esaslarini ve hesaplarini

yapmak

1- To introduce plastics, their processing methods and processing machines.

2- Tointroduce the design and calculation principles of these materials, to emphasize the
importance of recycling.

3- To calculate and design simple machine components made of these materia

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Teknikte kullanilan plastikler, kullanim alanlar1, kullanim sinirlar1 hakkinda bilgi(j,h).

2. Plastiklerde dolgu, takviye ve karisim teskili hakkinda bilgi.

3. Plastiklerin tiretim yontemleri, hangi {irliniin hangi {iretim yontemiyle imal edilebilecegini
ayirt etme becerisi.

4. Yiik altindaki bir plastik makina elemaninin zaman i¢indeki deformasyon hesabini
yapabilme becerisi(e).

5. Cesitli iiretim teknikleri i¢in en uygun parga tasarimini yapabilme yetenegi(c,l).

6. Parganin geometrisine, plastigin tiirline ve kullanim yerine gdre en uygun birlestirme
yontemini segme, tasarlama ve hesaplama yetenegi(c,e).




1. A general knowledge on the technical plastics and their applications.
2. A general knowledge on filling, reinforcement and polyblends.
3. Ability to select the processing method based on the component and plastic.
4. Ability to calculate the deformation of plastic machine component for a selected time.
5. To design a plastic machine member regarding processing restrictions.
6. Ability to select optimum joining method, to calculate and design the plastic part
regarding the kind of plastic and application.
Ders Kitabi Ders Notlar1 mevcut
(Textbook) Course notes
Diger Kaynaklar 1- TRES, A.T., Designing Plastic Parts for Assembly, Hanser Pub., 2000.
(Other References) 2- ROSATO, D. In addition, MATTIA, D.D., Designing with Plastics and
Composites, 1991, Chapman and Hill.
Odevler ve Projeler Uygulama tiiriinde 6devler verilecektir.
(Homework & Projects Homework related to tutorials.

Laboratuar Uygulamalar -

(Laboratory Work) -
Bilgisayar Kullanimi Odevin hazirlanmasinda sinirh olarak kullanilacaktir.
(Computer Use) It will be used in preparation homework assignments.
Diger Uygulamalar Dort Kisa Sinav yapilacaktir.
(Other Activities) Four quizzes will be given during the course.
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l i¢i Sinavlan 2 25
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 4 20
(Quizzes)
Odevler 1 15
(Homework)
Projeler -
(Projects)

Dénem 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 Plastik malzemeler ile ilgili genel bilgiler, tarifler ve tanimlar. Polimerizasyon |
yontemleri.
2 Plastiklerin siniflandirilmasi, mekanik, fiziksel, termal, elektriksel 6zellikleri. Il
3 Plastiklerin gerilme-uzama karakteristikleri ve hasar durumu. Viskoelastiklik. Y
4 Plastik parcalarin hesab1 ve boyutlandirilmasi. Rijit - elastik konstriiksiyonlar. 1l
5 Plastiklerin imalat yontemleri: Ekstriizyon, boru ve levha ekstriizyonu. 11
6 Plastiklerin imalat yontemleri: Enjeksiyonla kaliplama 11
7 Plastiklerin imalat yontemleri: Siiflaj, basin¢h kaliplama, sicak sekil verme, haddeleme "
8 Kaliplama ve kalip konstriiksiyonu. Kaliplarda sogutma, yolluk ve iticiler. "
9 Plastiklerde birlikte kaliplama, integral vidali baglantilar. Plastiklerin talagli imalati. 11
10 Imalat yontemine gore tasarim esaslari. Parca sekillendirme. V
11 Plastikten yapilmis makina elemanlarinin (disli ¢arklar, kaymali yataklar, kasnaklar vb) \Y
konstriiksiyon esaslari.
12 Plastiklerin birlestirme metotlari: Ge¢gmeli baglantilar, pres gecmeler. VI
13 Plastiklerin birlestirme metotlari: Kaynak, yapistirma, esnek mafsallar. VI
14 Plastiklerin yeniden kullanilmasi (Recycling). "
COURSE PLAN
Course
Weeks Topics Outcomes
1 An introduction to plastics. General concepts, definitions. [
2 Classification of plastics. Their mechanical, physical, thermal, electrical properties I
3 Stress-strain relationships for plastics. Failure of plastics. Viscoelasticity. [\
4 Calculation principles for plastics. Flexible and robust design fundamentals. i
5 Plastic processing techniques. Extrusion, pipe and tube extrusion. i
6 Plastic processing technigues. Injection molding. Il
7 Plastic processing technigues. Blow molding, pressure molding, thermoforming, calendaring Il
8 Molds and molding systems. Sprue, gate, runner, ejectors, cooling of molds. i
9 Outset molding, metal screws, moulded threads. Machining of plastics. 11
10 Design principles of plastic machine members based on processing technigue. V
11 Dlesign principles of plastic machine elements (gears, sliding bearings, pulleys) made of \%
plastics.
12 Joining of plastics: snap fits, press fits VI
13 Joining of plastics: welding, adhesive joints, living hinges VI
14 Recycling of plastics "




Dersin Makina Miihendisligi Programiyla iliskisi

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

Seviyesi

Katki

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miithendisligi problemlerini ¢dzmede
kullanabilme becerisi

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

Bir makinay1, pargasini veya prosesi, beklenen performansi, imalat 6zelliklerini ve ekonomikligi

saglayacak sekilde secme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢alisabilme ve/veya liderlik yapma becerisi

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

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S|lQ|—|o |

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

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iligkin bilgi sahibi olma

x\—-

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik yontemlerini

ve cagdas bilgi erisim olanaklarim kullanabilme becerisi

Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrintili bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of
Contribution

1

2

3

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

An understanding of professional and ethical responsibility

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

S|lQ|=—|o |

An ability to understand and comment on the impact of 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 mechanical engineering

P el

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

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date)

Imza (Sienature)

06.05.2011




