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Dersin icerigi
(Course Description)

30-60 kelime arasi

Plastik tiretim prosesleri ve ekipmanlarinin genel olarak tanimlanmasi, karakterizasyonu
ve ilgili teoriler: ekstriizyon, sisirme ile kaliplama, enjeksiyon ile kaliplama, baski ile
kaliplama, transfer kaliplama, 1s1 ile sekillendirme, dondiirerek kaliplama, kompozit
isleme operasyonlari, vb. Taginim proseslerinin polimer isleme operasyonlarindaki
uygulamalarinin incelenmesi. Plastik isleme prosesleri icin malzeme 6zellikleri, {iriin
mikro yapisi ve karakterizasyonu ile ilgili dnemli konular. Uriin ve proses tasarimi ve
kontrolii.

General description and characterization of plastics manufacturing processes and
equipment: extrusion, blow molding, injection molding, compression molding, transfer
molding, thermoforming, rotational molding, composite processing operations, etc.
Review of transport processes and their applications to polymer processing operations.
Important aspects of material properties, product microstructure and characterization for
plastic processing analysis. Product and process design and control.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

e Polimer igleme ile ilgili temel bilgi birikiminin saglanmasi.
e Ogrencilerin sekillendirme proses ve ekipmanlariyla ilgili temel prensipleri
anlamasi, prosesleri degerlendirebilmesi ve tasarlama kabiliyetinin gelistirilmesi.

e To provide a fundamental understanding of polymer processing.
e To develop evaluation and design ability on polymer processing processes.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Dersi alan bir 6grencinin bilmesi gerekenler:
1. Belirli plastik sekillendirme yontemleri ve ekipmanlar1 hakkinda bilgi.
2. Plastik sekillendirme iglemleri ile ilgili teorik bilgi birikimi (reoloji, 1s1 transferi,
katilasma vb.).

3. Hammadde 6zellikleri, proses sartlar1 ve {iriin 6zellikleri arasindaki iligkiler.
4. Plastik tiriin tasarimi hakkinda temel unsurlar ve yaklagimlar .
5. Farkli polimerik malzemeler ve iirlinler igin polimer sekillendirme yontem segimi.

After the course, student should know:

1. Description and characterization of plastic processing operations and equipments.

2. Theoretical background of polymer processing (rheology, heat transfer,
solidification etc.)

3. Relationship between material properties, process parameters and product
properties.

4. Basic aspects of polymer product design.

5. Selection of processing methods for different products and polymeric materials.




Kaynaklar
(References)

En dnemli 5 adedini belirtiniz
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Odevler ve Projeler

(Homework & Projects)

Endiistriyel prosesler, ekipmanlar {izerine arastirma ve polimer isleme
problemlerinin ¢ézlimlerine yonelik 6devler.

Search for industrial polymer processing operations and equipments. Polymer
processing problems.

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)
Y1l ici Smavlari 1 % 30

(Midterm Exams) (30 %)

Kisa Sinavlar 2 % 10

(Quizzes) (10 %)

Odevler 2 % 10
(Homework) (10 %)

Projeler - -

(Projects)

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

Laboratuar Uygulamasi - -

(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Smawv1 1 %50
(Final Exam) (50%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Polimer Uriin Tasarimi, temel kademeler, baz1 iiriinler i¢in tasarim ¢alismalari 1, i, iv
2 Ekstriizyon prosesi, ekstruderler, ekstruder vidalar ve diger ekipmanlar 1, iil
3 Ekstriizyonda proses degiskenleri, ¢aligma prensipleri, 1s1 ve basing 6l¢iim ve kontrolii i, il
4 Ekstriizyonda polimer akisi, erime mekanizmasi, karisma 1, 11, v
5 Ekstriizyon ile graniil, film, levha, profil, boru iiretimi, sisirme ile kaliplama, film i
sigirme, kablo iiretimi vb.
6 Enjeksiyonla kaliplama, enjeksiyon makineleri ve ¢aligma prensipleri, kaliplar i, iil
7 Enjeksiyonla kaliplamada polimer akisi, devir (cycle), proses degiskenleri 1, ii,iv
8 Enjeksiyonla kaliplama uygulama 6rnekleri, klasik enjeksiyon, sandvi¢ kaliplama, RIM i, il
prosesi, kopiik enjeksiyon vb.
9 Is1 ile sekillendirme, (basingla, vakulma), Dondiirerek kaliplama 1, 11
10 Baski ile kaliplama, Transfer kaliplama 1,1l
11 Kompozit malzemelerin sekillendirilmesi, pultriizyon, elyaf sarma 1, ii
12 Daldirarak kaliplama, akiskan yatak sekillendirme. i, ii
13 Kalenderleme, elastomer sistemler i¢in karistirma ve sekillendirme sistemleri i, il
14 Polimer igleme i¢in 6nemli malzeme 6zellikleri ve karakterizasyonu 1,11, v
COURSE PLAN
Course
Weeks Topics Outcomes
1 Polymer product design, basic steps, case studies for some products i, 1i, iv
2 Extrusion process, extruder types, screws and other equipments 1, iil
3 Process parameters, processing principles, temperature and pressure measurement 1, il
and control
4 Polymer flow in extruders and die, melting mechanism, mixing 1, i1, 1V
5 Extrusion products: Pellets, film, sheet, profile, pipe, cable manufacturing, blow i
molding, film blowing etc.
6 Injection molding, related machinaries, processing principles, injection molds 1, iii
7 Polymer flow in flow channels and cavities, cycle, process parameters 1, 11,1V
8 Injection molding products: classical injection molded parts, sandwich molding, i, il
reaction injection molding (RIM), foam molding etc.
9 Thermoforming (pressure, vacuum), rotational molding 1, il
10 Compression molding, Transfer molding 1, il
11 Composite processing operations, Pultrusion, Flament winding i, il
12 Deep molding, fludised bed coating 1, il
13 Calendering, mixing and molding systems for rubbers i, il
14 Important aspect of material properties and characterization for polymer processing 1,11,V




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) 1 2 3

i. Lisans dlizeyi yeterliliklerine dayali olarak, PST programi alaninda bilgilerini uzmanlik diizeyinde X
gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi), ayrica alaninin iligkili oldudu disiplinler arasi etkilesimi
kavrayabilme (bilgi).

ii. | Alaninda edindigi uzmanlik dlizeyindeki kuramsal ve uygulamali bilgileri kullanabilme (beceri) ve edindigi bu X
bilgileri farkh disiplin alanlarindan gelen bilgilerle butiinlestirerek yorumlayabilme ve yeni bilgiler
olusturabilme (beceri), gerektiginde bu bilgi ve becerilerini disiplinlerarasi galismalarda kullanabilme (Alana
Ozgi Yetkinlik).

iii. [ Alaniile ilgili karsilagilan sorunlari géziimleyebilmek i¢in bagimsiz arastirma y(ritebilme, gerektiginde yeni X
stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6zim uretilimesinde liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iv. | Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklagimla degerlendirebilme ve X
dgrenmesini yonlendirebilme (Ogrenme Yetkinligi).
V. Alanindaki glincel gelismeleri ve kendi galismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve X

alan disindaki ulusal ve uluslar arasi gruplara, Tiirkge veya ingilizce (en az Avrupa Dil Portfdyi B2 genel
duzeyinde kullanarak) yazili, sdzli ve gorsel olarak sistemli bigimde aktarabilme ve tartisabilme (lletisim ve
Sosyal Yetkinlik) (Alana Ozgl Yetkinlik).

vi. | Alaninda edindikleri bilgileri sosyal yagsama uygulayabilme, sosyal yagsamda gevre gibi konularda farkindalik X
yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri ydnlendiren normlar degistirmek igin
harekete gecebilme (lletisim ve Sosyal Yetkinlik).

vii. | Alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim teknolojilerini ileri dizeyde X
kullanabilme (lletisim ve Sosyal Yetkinlik).
viii. | Alani ileilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi asamalarinda toplumsal, X

bilimsel, kiltirel ve etik degerleri gbzeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda
strateji, politika ve uygulama planlari gelistirebilme ve elde edilen sonuglari, kalite sliregleri gergevesinde
degerlendirebilme (Alana Ozgu Yetkinlik).

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Outcomes Contribution

1 2 3

i. Developing and intensifying knowledge in the PST program area, based upon the competency in the undergraduate X
level (sufficient knowledge), and also grasping the inter-disciplinary interaction related to the same area (knowledge).

ii. The ability to use the expert-level theoretical and practical knowledge in the area of PST(skill), and also interpreting X
and forming new types of knowledge by combining the knowledge from the area of PST and the knowledge from
various other disciplines (skill), and using these knowledge and the skills for problem solving and/or application
(which are processed within the area) in inter-disciplinary studies (Area Specific Competency).

iii. The ability to carry out specialistic studies independently related to the problems in PST area by making use of the X
research methods (skill), developing new strategic solutions to the unforeseen and complex problems and taking the
responsibility and leadership to solve these problems in the same area. (Competence to work independently and take
responsibility).

iv. Assessing the specialistic knowledge and skill gained through the study with a critical view and directing one’s own X
learning process (Learning Competence).

V. Systematically transferring the current developments in the area and one’s own work (In the programs with thesis) to X
other groups in and out of the area; in written, oral and visual forms (Communication and Social Competency) both in
Turkish and in English (at least European Language Portfolio B2 Level) (Area Specific).

vi. Ability to apply the knowledge in social life, creating awareness in social life like environmental problems, gaining a X
critical look and the ability to make changes in the norms directing the social relations when necessary
(Communication and Social Competency).

vii. [ Using the computer software together with the information and communication technologies efficiently and X
according to the needs of the area (Communication and Social Competency).

viii. | Paying regard to social, scientific, cultural and ethical values during the collecting, interpreting, practicing and X
announcing processes of the PST related data and the ability to teach these values to others, developing strategy, policy
and application plans concerning the subjects related to this area and the ability to evaluate the end results of these
plans within the frame of quality processes (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Dog¢.Dr. Tuncer Yalgimyuva 20.04.2011




