COURSE DESCRIPTION

Course Code:

MAT 58005
Course Name:
SpTopMAT:PolymEngin/ProcesFund
Course Reference Books and Notes:


· Progelhof R. C.& Throne J.L. “Polymer Engineering Principles”, Hanser, 1993. 
· McCrum, Buckley & Bucknell “Principles of Polymer Engineering”, Oxford-Science Pub., 1997, 2nd Ed.

· Osswald, T. A. & Menges, G. “Materials Science of Polymers for Engineers”, Hanser, 2003, 2nd Ed.

· Wilkinson, A. N. & Ryan A.J. “Polymer Processing and Structure Development”, Kluwer Academic Publishers, 1998. 
COURSE OBJECTIVES

(a) Develop an understanding of basic concepts in polymer science and engineering

(b) Introduce basic material properties (ie physical, thermal, rheological, or mechanical) that affect structure-property relationships during and after processing of polymers. 
(c) Basic understanding of the properties of major polymer groups as well as elements of  material selection and part design
(d) Develop an understanding of polymer processing methods and structure development.
GRADING SYSTEM

30 %    Midterm 1      
30 %    Final  

40 %    Homeworks 
COURSE OUTLINE

I. Introduction to Basic Concepts of Polymer Science 

General classifications, Primary Secondary and Tertiary Properties of Polymers: Degree of polymerization. Synthetic vs. biological polymers. Addition and condensation polymerization. Thermoplastics vs. thermosets. Linear and branched chains, cross-linked networks. Copolymers. Configurations vs. conformations. Polymer morphology. Ordered vs. random conformations. Tacticity. Crystalline vs. amorphous states. Glass transition, melting, denaturation. Isotropic vs. anisotropic behavior. Thermoplastic Elastomers, Liquid Crystal Polymers
II. Testing of Polymers (Thermopastics and Elastomers )

Basic test methods in Material and Polymer Science: Mehcanical, thermal, electrical, optical, physical testing. Long term vs. short term test methods.
III. Main Thermoplastic Polymer Families, Their Properties and Property Modification/Compounding
Styrenics, Acrylic, Polycarbonate, Polyolefins, Polyamides, Polyesters.  Modification of the properties through compounding:  The role of Additives
IV. Rheology and Melt flow properties
1. Viscosity, Viscoelasticity, Entanglements, Transitional phenomena and mechanical properties.
2. Experimental methods for characterization of rheological properties of polymeric systems.
IV. Polymer Processing 
1. Extrusion and extrusion related processing methods: Film casting, film blowing, fiber spinning, coating
2. Injection molding and Injection  molding related processing methods: 2K Injection Molding, Fluid assisted IM, 
3. Blow Molding (Injection,  Extrusion)
4. Thermoforming
5. Rotational Molding
6. Compression Molding
7. Calendering
