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LECTURES:  TUE/THU 1:30 – 2:50 pm EST  
     
 
CONTACT INFO: 
 
Who and Why Contact Details 

Instructor and TA 

• Course-related 
questions (e.g., 
course content, 
deadlines, 
assignments, etc.) 

• Questions of a 
personal nature 

Instructor 
Prof. Costas Tzoganakis 
Room E6-5016, Ext. 33442 
costas.tzoganakis@uwaterloo.ca 

Your instructor checks email frequently and will make every 
effort to reply to your questions within 24 hours, Monday to 
Friday. When emailing the instructor, please indicate the 
course code in the subject line. Questions of a personal nature 
can be directed to your instructor. 

TA 
No TA is assigned for this course. 

Technical Support 

• Technical problems 
with Waterloo 
LEARN 

learnhelp@uwaterloo.ca 

Include your full name, WatIAM user ID, student number, and 
course name and number. Technical support is available 
during regular business hours, Monday to Friday, 8:30 AM to 
4:30 PM (Eastern Time). 

LEARN Help Student Documentation 
 
 
COURSE DESCRIPTION: 
https://uwaterloo.ca/graduate-studies-academic-calendar/graduate-course/subject/CHE#641 
 

Introduction to polymer processing concepts; fundamentals of polymer melt rheology; review 
of simple flows; characterization of mixtures and mixing; handling of particulate polymeric 
solids; polymer melting operations; modelling of polymer melt pressurization and pumping; 
overview of polymer extrusion principles; film extrusion operations; design of extrusion dies; 
polymer compounding and reactive extrusion; overview of molding operations; introduction 
to 3D printing techniques. Students are expected to have an understanding of concepts from 
polymer science, fluid mechanics, heat transfer, and applied numerical methods. 

 
SCOPE:   

This is an introductory course to the fundamentals of polymer processing operations, which 
is the manufacturing activity of converting raw polymeric materials into finished products of 
desirable shape and properties. The approach adopted is one that examines the field in an 
integral fashion and it is aimed at highlighting common steps in polymer processing 
methods. 

mailto:costas.tzoganakis@uwaterloo.ca
mailto:learnhelp@uwaterloo.ca?body=Name:%20%0D%0AUser%20ID:%20%0D%0ACourse:
https://uwaterloo.ca/learn-help/students
https://uwaterloo.ca/graduate-studies-academic-calendar/graduate-course/subject/CHE#641


OBJECTIVES:  
To understand the fundamental principles by which one can analyse and design polymer 
processing operations and equipment. 
 
To encourage further work on modelling of polymer processing, and perhaps to stimulate 
creative engineering thinking on improved processing methods. 

 
TEXTBOOK: 

Recommended 
Z. Tadmor and C.G. Gogos, “Principles of Polymer Processing”, 2nd edition, Wiley, New 
York (2006). 
 
Additional references (in library course reserves): 
https://onlinelibrary-wiley-com.proxy.lib.uwaterloo.ca/doi/10.1002/9781118480793.ch23 

https://ocul-
wtl.primo.exlibrisgroup.com/view/action/uresolver.do?operation=resolveService&packag
e_service_id=2873418590005162&institutionId=5162&customerId=5150 

In addition, notes will be posted on the Waterloo-LEARN course site and handouts will 
be distributed during lectures. The textbook will be studied along with these notes. 
Lecture presentations will address the various topics listed below. 

TOPICS: 
• Introduction to Polymer Processing Operations 
• Fundamentals of Polymer Melt Rheology 
• Simple Model Flows 
• Handling of Particulate Polymeric Solids 
• Polymer Melting 
• Pressurization and Pumping of Polymer Melts 
• Mixing 
• Overview of Polymer Extrusion Operations 
• Extrusion Shaping Operations 
• Molding Operations 
• Polymer Compounding and Reactive Extrusion 
• 3D Printing  

 
GRADING: 
 Assignments  20 %     

Project   30 %     
Final   50 %     
 

COURSE LEARNING OUTCOMES: 
After completion of this course, students will be able to: 

• Use fundamental knowledge to perform calculations on basic polymer flows and 
rheological properties (1, 4, 11). 

• Use simulations of polymer flows to design extruders and dies for various shaping 
operations (2, 3, 5). 

• Demonstrate an understanding of polymer processing and plastics use 
environmental impact (9). 

• Prepare reports and make effective presentations (7). 
• Collect and assess information on polymer properties and polymer processing 

operations through literature search (12). 

https://onlinelibrary-wiley-com.proxy.lib.uwaterloo.ca/doi/10.1002/9781118480793.ch23
https://ocul-wtl.primo.exlibrisgroup.com/view/action/uresolver.do?operation=resolveService&package_service_id=2873418590005162&institutionId=5162&customerId=5150
https://ocul-wtl.primo.exlibrisgroup.com/view/action/uresolver.do?operation=resolveService&package_service_id=2873418590005162&institutionId=5162&customerId=5150
https://ocul-wtl.primo.exlibrisgroup.com/view/action/uresolver.do?operation=resolveService&package_service_id=2873418590005162&institutionId=5162&customerId=5150


 
 

CEAB GRADUATE ATTRIBUTES: 
 
The numbers in parentheses in the students learning objectives above refer to the CEAB 
Engineering Graduate Attributes defined by the Canadian Engineering Accreditation Board. 
These are listed below as a reference: 
 
Outcome Definition 
1. A knowledge 
base for 
engineering 

Demonstrated competence in university level mathematics, natural 
sciences, engineering fundamentals, and specialized engineering 
knowledge appropriate to the program.  

2. Problem 
analysis 

An ability to use appropriate knowledge and skills to identify, 
formulate, analyze, and solve complex engineering problems in order 
to reach substantiated conclusions.  

3. Investigation 
 

An ability to conduct investigations of complex problems by methods 
that include appropriate experiments, analysis and interpretation of 
data, and synthesis of information in order to reach valid conclusions.  

4. Design 
 

An ability to design solutions for complex, open-ended engineering 
problems and to design systems, components or processes that meet 
specified needs with appropriate attention to health and safety risks, 
applicable standards, economic, environmental, cultural and societal 
considerations.  

5. Use of 
engineering tools 
 

An ability to create, select, apply, adapt, and extend appropriate 
techniques, resources, and modern engineering tools to a range of 
engineering activities, from simple to complex, with an understanding 
of the associated limitations. 

6. Individual and 
team work 

An ability to work effectively as a member and as a leader in teams, 
preferably in a multi-disciplinary setting. 

7. Communication 
skills 

An ability to communicate complex engineering concepts within the 
profession and with society at large. Such abilities include reading, 
writing, speaking and listening, and the ability to comprehend and 
write effective reports and design documentation, and to give and 
effectively respond to clear instructions. 

8. Professionalism 
 

An understanding of the roles and responsibilities of the professional 
engineer in society, especially the primary role of protection of the 
public and the public interest.  

9. Impact of 
engineering on 
society and the 
environment  
 

An ability to analyze social and environmental aspects of engineering 
activities. Such abilities include an understanding of the interactions 
that engineering has with the economic, social, health, safety, legal, 
and cultural aspects of society; the uncertainties in the prediction of 
such interactions; and the concepts of sustainable design and 
development and environmental stewardship. 

10. Ethics and 
equity 

An ability to apply professional ethics, accountability, and equity. 
 

11. Economics and 
project 
management 

An ability to appropriately incorporate economics and business 
practices including project, risk and change management into the 
practice of engineering, and to understand their limitations.  

12. Life-long 
learning 
 

An ability to identify and to address their own educational needs in a 
changing world to sufficiently maintain their competence and 
contribute to the advancement of knowledge. 

 
 
 



 

UNIVERSITY POLICIES 

Purpose: for students to understand the University Policies that pertain to them being a student 
in the course. 

Academic integrity: In order to maintain a culture of academic integrity, members of the 
University of Waterloo community are expected to promote honesty, trust, fairness, respect and 
responsibility. [Check the Office of Academic Integrity for more information.] 

Grievance: A student who believes that a decision affecting some aspect of his/her university 
life has been unfair or unreasonable may have grounds for initiating a grievance. Read Policy 
70, Student Petitions and Grievances, Section 4. When in doubt, please be certain to contact 
the department’s administrative assistant who will provide further assistance. 

Discipline: A student is expected to know what constitutes academic integrity to avoid 
committing an academic offence, and to take responsibility for his/her actions. [Check the Office 
of Academic Integrity for more information.] A student who is unsure whether an action 
constitutes an offence, or who needs help in learning how to avoid offences (e.g., plagiarism, 
cheating) or about “rules” for group work/collaboration should seek guidance from the course 
instructor, academic advisor, or the undergraduate associate dean. For information on 
categories of offences and types of penalties, students should refer to Policy 71, Student 
Discipline. For typical penalties, check Guidelines for the Assessment of Penalties. 

Appeals: A decision made or penalty imposed under Policy 70, Student Petitions and 
Grievances (other than a petition) or Policy 71, Student Discipline may be appealed if there is a 
ground. A student who believes he/she has a ground for an appeal should refer to Policy 72, 
Student Appeals. 

Note for students with disabilities: AccessAbility Services, located in Needles Hall, Room 
1401, collaborates with all academic departments to arrange appropriate accommodations for 
students with disabilities without compromising the academic integrity of the curriculum. If you 
require academic accommodations to lessen the impact of your disability, please register with 
AccessAbility Services at the beginning of each academic term. 

Turnitin.com: Text matching software (Turnitin®) may be used to screen assignments in this 
course. Turnitin® is used to verify that all materials and sources in assignments are 
documented. Students' submissions are stored on a U.S. server, therefore students must be 
given an alternative (e.g., scaffolded assignment or annotated bibliography), if they are 
concerned about their privacy and/or security. Students will be given due notice, in the first 
week of the term and/or at the time assignment details are provided, about arrangements and 
alternatives for the use of Turnitin in this course. 

It is the responsibility of the student to notify the instructor if they, in the first week of term or at 
the time assignment details are provided, wish to submit alternate assignment. 

Coronavirus Information 

Coronavirus Information for Students 

This resource provides updated information on COVID-19 and guidance for accommodations 
due to COVID-19. 
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