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Dersin Icerigi
(Course Description)

30-60 kelime arasi

Reolojinin temel kavramlar1 (Akis davranisinin teorik ve pratik esaslari, dl¢lim tipleri, Reolojik
davranigin matematik modellemesi), Polimer karistirma ve ekstriiksiyon prensipleri (karigtirma
ve ekstrusyon aletleri, karistirma teorisi), Polimer akigkanlarin reolojik karekterizasyonu
(akiskan karakterizasyonu, kayma akis modeli, endiistriyel reometreler), Polimer sistemlerin
reolojik davraniglarinin deneysel gdzlenmesi (polimer eriyikler, polimer karigimlari, polimer
cozeltileri), Polimer proseslerinde reolojinin pratik uygulamalari.

Basic concepts of rheology. (Theoretical and practical consideration of flow behavior,
measurement-types of instruments, mathematical modeling of rheological behavior), Principles
of mixing and extrusion (mixing and extrusion equipments, theories of mixing), Rheological
characterization of polymer fluids (fluid characterization, shear flow industrial rheometers),
Experimental observation of rheological behavior of polymer systems (polymer melts, polymer
blends, polymer solutions), Practical application of rheology to polymer processing.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5 adet

1. Ogrencilere polimer reolojisinin temel kavramlari hakkinda bilgi kazandirmak.

2. Ogrencilere polimer reolojisiyle ilgili problemleri belirleme ve ¢dzme bilgi ve becerisini
kazandirmak.

3. Ogrencilere polimer reolojisi konusundaki bilgilerini endiistriyel problemlerin ¢dziimiinde
kullanma bilgi ve becerisini kazandirmak.

—_—

. To train students on basic concept of polymer rheology.

2. To train students on how to define and solve polymer rheology problems.

3. To train students on how to solve industrial problems by using their knowledge of polymer
rheology

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersin sonunda 6grenciler,

1. Polimerlerin akis parametrelerini belirleyip, analiz edebilecekler.

2. Polimer reolojisiyle ilgili bilimsel yayinlar1 okuyup anlayabilecekler.

3. Cesitli polimer sistemlerinde akis parametreleri i¢in 6l¢iim yontemleri segebilecekler.
4. Polimer akis parametrelerinin hesaplanmasi igin bilgisayar kullanabilecekler.

Students will be able to;

1.Determine and analyze flow parameters of polymers.

2.Read and understand scientific papers of polymer rheology.

3. Choose measurement methods to determine flow properties of various polymer
systems.

4. Use computers and software to calculate flow parameters of polymers.




1. Bird, R. B. & Armstrong, R. C. & Hassager, O. (1987). Dynamics of
Polymeric Liquids (2nd ed). New York: Wiley.
Kaynaklar 2. Bird, R. B. & Lighfoot, E. N. & Stewart, W.E. (2002). Transport
Phenomena (2nd ed). New York: J. Wiley.
(References) 3. van Krevelen, D.W. (1997). Properties of Polymers:Their Correlation
o o with Chemical Structure; Their Numerical estimation and Prediction from
En onemli 5 adedini belirtiniz Additive Group Contributions (3rd ed). Amsterdam: Elsevier.
4. Macosko, C. W. (1994). Rheology: Principles, Measurements and Applications.
New York: Wiley-VCH.
Odevler ve Projeler Enaz 5 6dev (4, 6, 7, 9 ve 12. hafta konularindan)
(Homework & Projects) At least 5 homeworks (in the topics discussed in weeks 4, 6, 7, 9 and 12)
Laboratuar Uygulamalar -
(Laboratory Work) -
Bilgisayar Kullanim Windows, Fortran/Matlab
(Computer Use) Windows, Fortran/Matlab
Diger Uygulamalar -
(Other Activities) )
Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) | (Effects on Grading, %)
Y1l ici Smavlari ) 25
(Midterm Exams)
Kisa Smavlar 3 5
(Quizzes)
Odevl
B‘asarl.Degerlendirme (H(f:l :vrvork) 5 30
Sistemi Projeler
L. (Projects)
(Assessment Criteria) Donem Odevi/Projesi
(Term Paper/Project)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Smawv1
(Final Exam) ! 40

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1-2 | Temel polimerler bilgileri ve reolojinin temel kavramlari 1
3 Vektor ve tensorler 1
4-5 | Akiskan akisi temel esitlikleri; Akiskan akiginda kiitle esitligi, Siireklilik, Diferansiyel 1
momentum esitligi, Hareket esitlikleri, Makroskopik momentum dengesi
6 Polimer eriyiklerin reolojik 6zellikleri 1,2
7 Polimer ¢ozeltilerin reolojik dzellikleri 1,2
8 Kapiler akis 1,2
9 Polimer eriyiklerin, ¢ozeltilerin ve elostemerlerin reolojik 6zelliklerinin belirlenmesinde 3
kullanilan deneysel yontemler
10 Elektroreoloji and manynetoreoloji 1,3
11 Reometreler 3
12-13 ] Ekstriizyon ve ekstruderler 3,4
14 Endiistriyel uygulamalar 1,3
COURSE PLAN
Course
Weeks Topics QOutcomes
1-2 Introduction to polymers and basic definitions for rheology 1
3 Vectors and tensors 1
4-5 Basic equations of fluid flow; Mass balance in a flowing fluid, Continuity, Differential 1
momentum balance, Equations of motion, Macroscopic momentum balances
6 Rheological properties of polymer melts 1,2
7 Rheological properties of polymer solutions 1,2
8 Capillary flow 1,2
9 Experimental methods of determination of rheological properties of polymer melts, 3
solutions, elastomers
10 Electrorheology and magnetorheology 1,3
11 Rheometers 3
12-13 | Extrusion and extruders 3,4
14 Industrial applications 1,3




Dersin Polimer Bilimi ve Teknolojisi Programiyla iliskisi

Katka
Programin mezuna kazandiracagi bilgi, beceri ve yetkinlikler (programa ait Seviyesi
ciktilar) 1 123

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

ii. | Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri kullanabilme
(beceri) ve edindigi bu bilgileri farkl disiplin alanlarindan gelen bilgilerle biitiinlestirerek
yorumlayabilme ve yeni bilgiler olusturabilme (beceri), gerektiginde bu bilgi ve
becerilerini disiplinlerarasi ¢calismalarda kullanabilme (Alana Ozgii Yetkinlik).

iii. | Alani ile ilgili karsilagilan sorunlari ¢oziimleyebilmek i¢in bagimsiz arastirma
yiirlitebilme, gerektiginde yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak
¢oziim tretilmesinde liderlik yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

iv. | Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklagimla
degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

V. Alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan digindaki ulusal ve uluslar arasi gruplara, Tiirk¢e veya
Ingilizce (en az Avrupa Dil Portfdyii B2 genel diizeyinde kullanarak) yazili, sézlii ve X
gorsel olarak sistemli bicimde aktarabilme ve tartisabilme (iletisim ve Sosyal Yetkinlik)
(Alana Ozgii Yetkinlik).

vi. | Alaninda edindikleri bilgileri sosyal yasama uygulayabilme, sosyal yasamda ¢evre gibi
konularda farkindalik yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri
ydnlendiren normlar1 degistirmek icin harekete gecebilme (iletisim ve Sosyal Yetkinlik).

vii. | Alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

viii. | Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gdzeterek denetleyebilme ve
bu degerleri 6gretebilme, ilgili konularda strateji, politika ve uygulama planlar
gelistirebilme ve elde edilen sonuglari, kalite siiregleri cergevesinde degerlendirebilme
(Alana Ozgii Yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Polymer Science and Technology Curriculum

Level of
Program Qutcomes Contribution

1 213

i. | Developing and intensifying knowledge in the PST program area, based upon the
competency in the undergraduate level (sufficient knowledge), and also grasping the X
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 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 research methods (skill), developing new strategic
solutions to the unforeseen and complex problems and taking the responsibility and X
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 learning process (Learning Competence).

v. | Systematically transferring the current developments in the area and one’s own work
(In the programs with thesis) to 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 critical look and the ability to make changes in the
norms directing the social relations when necessary (Communication and Social
Competency).

vii. | Paying regard to social, scientific, cultural and ethical values during the collecting,
interpreting, practicing and 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).

viii. | Paying regard to social, scientific, cultural and ethical values during the collecting,
interpreting, practicing and 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
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