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Course Name

Polimerlerin Mekanik Ozellikleri

Mechanical Properties of Polymers

Ders Seviyesi
Kodu Yariyith Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
PST 532E Bahar 3.0 7.5 Yiiksek Lisans
(Spring) (M.Sc.)
Lisansiistii Program Polimer Bilim ve Teknolojisi
(Graduate Program) (Polymer Science and Technology)
Dersin Tiirii Se¢meli Dersin Dili Ingilizce
(Course Type) (Elective) (Course Language) (English)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Giris. Camlagma Gegis Sicakligi ve Kristallenme. Mekanik Davranislarin Modellenmesi. Siinme. Gerilme
Gevsemesi. Gerilme-Sekil Degistirme Davranist. Polimer Malzemelerde Kullanilan Bazi Katki Maddeleri.
Darbe Dayanimi ve Yirtilma. Dinamik Mekanik Ozellikler. Yorulma. Siirtinme. Asinma Direnci. Sertlik.

Gerilme ile Catlama ve Sivi Iginde Catlama. Karisimlar. Kompozitler. Nanokompozitler.

Introduction. Glass Transitions and Crystallinity. Modeling of Mechanical Behaviors. Creep. Stress-
Relaxation. Stress-Strain Behavior. Some Additives Used in Polymer Materials. Impact Strength and
Tearing. Dynamic Mechanical Properties. Fatigue. Friction. Abrasion Resistance. Hardness. Stress
Cracking and Crazing in Fluids. Blends. Composites. Nanocomposite.

Dersin Amaci

(Course Objectives)

Maddeler halinde 2-5 adet

Dersin amac1 dgrencilere asagidaki konularda bilgi ve yetkinlik kazandirmaktir:

1. Polimerlerin malzeme olarak kullanimi i¢in igyapi-sicaklik iligkileri.

2. Polimer malzemelerin zamana bagli mekanik davraniglari ile bu davraniglarin uydugu modelleri.

3.Farkli polimer malzemelerin gerilme-sekil degistirme iligkileri, mekanik davranislarin 6lgiim yontemleri
ve bu davranislarin sicaklikla degisiminin i¢yapi ile iliskisi.

4. Polimerin malzeme olarak kullanimi i¢in 6n plana ¢ikan katki maddelerinin gesitleri, kullanilma alanlari
ve mekanik davranisa etkileri.

5.Geleneksel kompozit, karisim ve nanokomporzitler arasindaki farklar, hazirlanma yontemleri ve
ozellikleri.

The aim of this course is to give knowledge and competence in the following subjects:
1.Structure-temperature relations for usage of polymers as a material.

2.Time-dependent mechanical behavior of polymers and their models.

3.Stress-strain relations of different polymers, measuring methods of mechanical behavior, and the relation
between structure and temperature-based mechanical behavior.

4.The type of basic additives used in polymeric materials, their field of usage, and their effects on
mechanical behavior.

5.The differences between the traditional polyblends, composites and nanocomposites, their preparation
methods and properties.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi basariyla tamamlayan 6grenciler, asagidaki konularda bilgi, beceri ve yetkinlik kazanirlar:

1. Polimer malzemelerin yapilari, kullanim alanina gére malzeme se¢imi.

II. Polimer malzemenin sicaklik uygulamalarindaki davraniglar1.

III. Mekanik modeller, mekanik davranisa uygun mekanik model segme.

IV. Mekanik davranis bigimlerine gore deneysel 6l¢gme yontemleri.

V. Belli uygulamalar i¢in son tirliniin 6zelliklerine gore hangi tip katkilarin katilmasi gerektigi.

VI. Polimerlerin mekanik 6zelliklerini degistirmek i¢in hangi karisim/kompozit hazirlanmasi gerektigi.

After finishing this course, the students will gain knowledge, skills and competence in the following
subjects:

L. The structure of polymeric materials, materials selection based on field of usage.

II.Behavior of polymeric materials under temperature applications.

III.Mechanical models, selection of mechanical model appropriate to the mechanical behavior.

IV .Experimental measuring methods with respect to the type of mechanical behavior.

V.The type of additives necessary for the properties of final product for special applications.

VI.The type of polyblends/composites to change mechanical properties of polymers.




Kaynaklar 1. Nielsen, L.E. & Landel, R.F. (1994). Mechanical Properties of Polymers and Composites.
New York: Marcel Dekker.

(References) 2. Ward, I.M. & Hadley, D.W. (1993). An Introduction to the Mechanical Properties of Solid
Polymers. New York: Wiley.

En 6nemli 5 adedini belirtiniz. 3. Eisele, U. (1990). Introduction to Polymer Physics. Berlin: Springer-Verlag.
4. Deanin, R.D. (1972). Polymer Structure, Properties and Applications. Boston: Cahners
Books.

5. Van Krevelen, D.W. & Hoftyzer, P.J. (2009). Properties of Polymers. Amsterdam: Elsevier.

Odevler ve Projeler Ogrencilere 2 adet kisa sinav, 2 adet literatiir incelemesi 8devi verilecektir.

(Homework & Projects)

Laboratuar Uygulamalar:

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Yil ici Smavlar 2 40
(Assessment Criteria) (Midterm Exams)

Kisa Smavlar 2 10
(Quizzes)

Odevler 2 10
(Homework)

Projeler - -
(Projects)

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

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 40
(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:
1 Giris I
2 Camlasma Gegis Sicaklig1 ve Kristallenme LI
3 Mekanik Davranislarin Modellenmesi 111
4 Siinme IL 101, IV
5 Gerilme Gevsemesi IL 11, TV
6 Gerilme-Sekil Degistirme Davranist I, 111, IV
7 Polimer Malzemelerde Kullanilan Baz1 Katki Maddeleri AV
8 Darbe Dayanimi ve Yirtilma 1V, V
9 Dinamik Mekanik Ozellikler I, 1V, V
10 Yorulma. Siirtlinme. Asinma Direnci v,V
11 Sertlik, Gerilme ile Catlama ve Sivi I¢inde Catlama v,V
12 Karigimlar VI
13 Kompozitler VI
14 Nanokompozitler VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction |
2 Glass Transition Temperature and Crystallinity LII
3 Modeling of Mechanical Behaviors 111
4 Creep 1L 1I1, IV
5 Stress Relaxation IL, 11, IV
6 Stress-Strain Behavior IL, III, IV
7 Some Additives Used in Polymeric Materials Vv
8 Impact Resistance and Tearing v,V
9 Dynamic Mechanical Properties 1L, Iv, VvV
10 Fatigue. Friction. Abrasion Resistance v,V
11 Hardness. Stress Cracking and Crazing in Fluids IV, V
12 Blends VI
13 Composites VI
14 Nanocomposites VI




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 +

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 4

bilgileri farkh disiplin alanlarindan gelen bilgilerle butiinlestirerek yorumlayabilme ve yeni bilgiler
olusturabilme (beceri), gerektiginde bu bilgi ve becerilerini disiplinlerarasi galismalarda kullanabilme (Alana
Ozgil Yetkinlik).

iii. | Alaniile ilgili karsilagilan sorunlari ¢ézimleyebilmek igin bagimsiz arastirma yuritebilme, gerektiginde yeni +
stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢ézim uretilmesinde liderlik yapabilme (Bagimsiz
Calisabilme ve Sorumluluk Alabilme Yetkinligi).

iv. | Alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir yaklasimla degerlendirebiime ve +
6grenmesini yonlendirebilme (Ogrenme Yetkinligi).
V. Alanindaki giincel gelismeleri ve kendi galismalarini, nicel ve nitel veriler ile destekleyerek, alanindaki ve +

alan disindaki ulusal ve uluslar arasi gruplara, Tiirkge veya ingilizce (en az Avrupa Dil Portféyii B2 genel
diizeyinde kullanarak) yazili, s6zIi ve gorsel olarak sistemli bigcimde aktarabilme ve tartisabilme (lletisim ve
Sosyal Yetkinlik) (Alana Ozgii Yetkinlik).

vi. | Alaninda edindikleri bilgileri sosyal yagsama uygulayabilme, sosyal yagamda ¢evre gibi konularda farkindalk +
yaratma, gerektiginde elestirel bakis getirme ve sosyal iliskileri yonlendiren normlari degistirmek igin
harekete gecebilme (lletisim ve Sosyal Yetkinlik).

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

viii. | Alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi asamalarinda toplumsal, +

bilimsel, kiltirel ve etik degerleri gdzeterek denetleyebilme ve bu degerleri 6gretebilme, ilgili konularda
strateji, politika ve uygulama planlari gelistirebilme ve elde edilen sonuglari, kalite strecleri gergcevesinde
degerlendirebilme (Alana Ozgii 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 +
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 4

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 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. | Using the computer software together with the information and communication Technologies efficiently and 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 +

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)
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