Department of Mechanical Engineering

ME 493 Polymer Engineering
Instructor:


Prof. 
 
Dr. Khalil Abdelrazek (2C49)




Room:

2C49  





Phone:  
4678972




E-mail:  
 kabdelmawgod@ksu.edu.sa, khalil305@hotmail.com  




website: 
http://fac.ksu.edu.sa/kabdelmawgoud
Office Hours:


Every day from 10:00 to 11:00 AM
Course Description
Polymer Engineering is one of electives in mechanical engineering department is aimed at design, including those aspects of processing, structure and properties of polymers needed in materials engineering designs using these materials. This course is intended to provide a broad overview of polymer science and engineering. The emphasis will be given on the synthesis and structure of polymeric materials, the crystalline and glassy states, and melt properties, phase behavior, mechanical and rheological properties. Polymer Technology focuses on polymeric materials such as plastics, rubber, latex and composites. These involve synthesis, processing, design and production of polymer products, quality control and the properties of polymers.
	Catalog Data:
	ME 493  Polymer Engineering                                             4 (3,1,2) 

	
	Polymer Structures, Hydrocarbon Molecules, Polymer Molecules, The Chemistry of Polymer Molecules, Thermoplastic and Thermosetting Polymers, Copolymers, Polymer Crystallinity, Polymer Crystals, Defects in Polymers, Diffusion in Polymeric Materials, Characteristics, Applications, and Processing of Polymers, MECHANICAL BEHAVIOR OF POLYMERS, Stress–Strain Behavior, Macroscopic Deformation, Viscoelastic Deformation, Fracture of, Polymers, Miscellaneous Mechanical Characteristics, MECHANISMS OF DEFORMATION AND FOR  STRENGTHENING OF POLYMERS, CRYSTALLIZATION, TRANSITION PHENOMENA IN POLYMERS, Melting and Glass Transition Temperatures, POLYMER TYPES, Plastics, Elastomers, Fibers, Miscellaneous Applications, Advanced Polymeric Materials, Polymer-Matrix Composites

 

	Number of Credits:
	3

	Level:

	

	Prerequisite by Course:
	ME254

	Prerequisites by Topic:
	Materials Engineering

	Textbook:
	Materials Science and Engineering - An Introduction, W.D. Callister, John Wiley.
McCrum, Buckley, Bucknall, «Principles of Polymer Engineering, Oxford Science, 2nd edition 1997.

	Reference:
	Osswald and Menges, «Materials Science of Polymers for Engineers, Hanser, 2nd edition 2003.

	Class/Laboratory Schedule :
	
	Three 50 minutes lectures, one and 50-minute recitation per week.

	Assessment tools:
	
	Homework----------------------------------------------------------  20% 
Two mid-term exams---------------------------------------------- 40%

Final exam----------------------------------------------------------  40%

	Date of Preparation
	
	07/04/1437


ME 493 Polymer Engineering
Second Semester 1436-1437
Instructors: Prof. Khalil Abdelrazek (2C49)
TEXTBOOK:   Materials Science and Engineering an Introduction, W. D. Callister, Seventh Edition, Wiley Publishing.  
	Ch.
	Topic Concepts
	Duration (lectures)
	Articles
	Homework Problems

	1
	Polymer Structures

Introduction 

Hydrocarbon Molecules

Polymer Molecules 
	(2 classes)
	All sections
	 

 

	2
	The Chemistry of Polymer Molecules

Molecular Weight, Molecular Shape, Molecular Structure, Molecular Configurations
	(4 classes)
	All sections
	

	3
	Thermoplastic and Thermosetting Polymers 

Copolymers, Polymer Crystallinity, Polymer Crystals

Defects in Polymers, Diffusion in Polymeric Materials
	(4 classes)
	All sections
	

	4
	Characteristics, Applications, and Processing of Polymers

Introduction

MECHANICAL BEHAVIOR OF POLYMERS

Stress–Strain Behavior

Macroscopic Deformation

Viscoelastic Deformation

Fracture of Polymers

Miscellaneous Mechanical Characteristics
	(5 classes)
	All sections 
	

	5
	MECHANISMS OF DEFORMATION AND FOR  STRENGTHENING OF POLYMERS

Deformation of Semicrystalline Polymers

Factors That Influence the Mechanical Properties of Semicrystalline Polymers

Deformation of Elastomers
	(4 classes)
	All sections
	

	6
	CRYSTALLIZATION, MELTING, AND GLASS

TRANSITION PHENOMENA IN POLYMERS

Crystallization

Melting

The Glass Transition

Melting and Glass Transition Temperatures

Factors That Influence Melting and Glass Transition Temperatures
	(3 classes)
	All sections
	

	7
	POLYMER TYPES

Plastics, Elastomers, Fibers, Miscellaneous, Applications, Advanced Polymeric Materials
	(2 classes)
	All sections
	

	8
	Polymerization

Polymer Additives

Forming Techniques for Plastics

Fabrication of Elastomers

Fabrication of Fibers and Films
	(4 classes)
	All sections
	

	9
	Polymer-Matrix Composites
	(2 classes)
	 All section
	


