Materials Science and Engineering MTSE 3080.004 Materials Processing 

Instructor: Rick Reidy				Spring 2025
D108 Discovery Park				Time: TTh 8:30-9:50AM
Student Hours: T 10:00-12pm or most times	Meeting Place: B158
Phone: 940-369-7115				Cell: 940-390-5675
Email: reidy@unt.edu

Course Description: 

This course emphasizes the basic principles and strategies for processing of metallic, ceramic, electronic, and polymeric materials. Processing topics will include refining of materials as well as methods to impart specific properties and shapes to a material. Prerequisite(s): MTSE 3040.

Course Objectives

By the end of the course, you be able to:
· Select materials for specific applications based on their structure and properties and the necessary processing techniques.
· Apply thermodynamics and diffusion to process metals
· Understand high temperature processing of metals and ceramics
· With basic knowledge about different polymer classes (thermoplastics, thermosets, elastomers), to predict and design processing procedures for each.
· Be able to describe the basic processes in integrated circuit device manufacturing

Course Requirements:
Attendance is expected for each class because your participation in discussions is crucial this course.  If you are unable to make a class, please let me know (text or email) so that I don’t wait for you.  Excused absences include illness, family emergency, religious holiday, and any other unplanned difficulty as determined by the instructor.  Five unexcused absences will result in a 5 point deduction from your final course grade.  Each additional unexcused absence will result in an additional point deduction in your final course grade (up to 9 absences).  

Required Textbook: 
None.  Class notes will provided by the instructor (on Canvas).

Exams and Course grade:  There will be two exams (30% each) and a Final (22.5% written and 7.5% oral), and two homeworks (5% each).  Exams will be based on the handouts and class discussions.  

Missed Exams: Difficulties with exam dates must be addressed by the Friday before the assigned date. If an exam is missed, the student must contact the instructor within 12 hours of the start of exam to be permitted an opportunity to make-up the assignment.  Make-up exams will cover the same material as the original exam, but may not use the same questions.

Homework:  There will be two homeworks assigned during class and due one to two weeks after assigned (specific date will be noted on the homework sheet). The homeworks are worth 10% of the total grade.

Grades will be based on: 
· two exams (30% each)
· two homeworks (10%) 
· a combined written and oral final (30%), both parts are required to pass the course



Grade Distribution
90-100			A
80-89			B
70-79			C
60-69			D
< 59			F

Disabilities Accommodation:
The University of North Texas makes reasonable accommodations for students with disabilities. To request accommodations, you must first register with the Office of Disability Access (ODA) by completing an application for services and providing documentation to verify your eligibility each semester. Once your eligibility is confirmed, you may request your letter of accommodation. ODA will then email your faculty a letter of reasonable accommodation, initiating a private discussion about your specific needs in the course. 
You can request accommodations at any time, but it’s important to provide ODA notice to your faculty as early as possible in the semester to avoid delays in implementation. Keep in mind that you must obtain a new letter of accommodation for each semester and meet with each faculty member before accommodations can be implemented in each class. You are strongly encouraged to meet with faculty regarding your accommodations during office hours or by appointment. Faculty have the authority to ask you to discuss your letter during their designated office hours to protect your privacy. For more information and to access resources that can support your needs, refer to the Office of Disability Access website (https://studentaffairs.unt.edu/office-disability-access).

Academic Integrity:  
You are expected to adhere to the UNT Policy on Academic Integrity (Policy 06.003).  Violations of which are cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and sabotage.  Use of AI (e.g., Chat GPT) is not allowed. Such a violation could range from loss of points on an assignment to failing the class.

Classroom Environment:
We all learn in vibrant and engaging class discussions.  I encourage you to participate in whatever way you feel comfortable.  We all come from different backgrounds and hold different opinions.  All are welcome in this class; however, we must be tolerant of our differences and personal affronts are not acceptable.  If you believe that I or anyone else has not shown you or your thoughts appropriate respect, please let me know and we will address them together.

Additional Policies and Procedures:
Cell Phones: Please remember to turn off phones prior to class. 
Extra Help: Please do not wait for the last minute. If you are having trouble with this class, please make an appointment in person or via Zoom.  During exams, you cell phone must be visible on your desk upside down.







	[bookmark: _Hlk156229536]Date
	Topic
	Date
	Topic

	Jan 13
	History of Metals, intro to metals
	Mar 17
	films—thin film deposition, metal

	Jan 15
	Thermodynamics, processing methods
	Mar 19
	Oxidation and diffusion in silicon

	Jan 20
	Metal separation, hydrometallurgy
	Mar 24
	Ion implantation

	Jan 22
	Pyrometallurgy
	Mar 26
	Wet processes, Plasma processing

	Jan 27
	Powder metal processing
	Mar 31
	Dielectrics, review

	Jan 29
	High temperature metal processing
	Apr 2
	Second exam

	Feb 3
	Metal heat treatment, phase transformations
	Apr 7
	Intro to polymers*

	Feb 5
	Metal hardening and strengthening, review
	Apr 9
	Polymer synthesis

	Feb 10
	First Exam
	Apr 14
	Polymer mechanical properties

	Feb 12
	Intro, Ceramic Processing, powder synthesis
	Apr 16
	Thermoplastics, thermosets

	Feb 17
	Sol-Gel synthesis
	Apr 21
	Polymer melt processing, extruding

	Feb 19
	Ceramics high temperature processing
	Apr 23
	Polymer processing

	Feb 24
	Glass processing
	Apr 28
	Composites

	Feb 26
	Ceramic densification
	Apr 30
	Review (Jeopardy)

	Mar 3
	introduction, electronic materials, Silicon 
	May 5
	FINAL EXAM (comprehensive- written)

	Mar 6
	IC construction
	May 4-7
	Oral Final exams (TBA)


*class will end at 9:30am

[bookmark: _Hlk93574509]ABET Syllabus
Course number and name: MTSE 3080: Materials Processing
Credits and contact hours: 3 Credits. Tuesdays and Thursdays 8:30-9:50am
Instructor’s or course coordinator’s name: Dr. Rick Reidy
Text book, title, author, and year
Course handouts will be provided
a. Other supplemental materials
None

Specific Course Information
a. Brief description of the content of the course (catalog description)
This course emphasis is on the basic principles and strategies for processing of metallic, ceramic, electronic, and polymer materials. Processing topics will include refining of materials as well as methods to impart specific properties and shapes to a material.
b. Prerequisites or co-requisites
MTSE 3040
c. Indicate whether a required, elective, or selected elective course in the program
Required

Specific goals for the course
a. Specific outcomes of instruction
b. Explicitly indicate which of the student outcomes listed in Criterion 3 or any other outcomes are addressed by the course.
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	Student/ABET Outcome
	1
	2
	3
	4
	5
	6
	7

	Specific Course Learning Outcome
	
	
	
	
	
	
	
	

	1. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgement to draw conclusions
	
	
	
	
	
	
	x
	




Brief list of topics to be covered

I	Metal Processing 
Metal separation, hydrometallurgy (gold, Mg), pyrometallurgy (iron, steel, copper), powder metal processing, high temperature metal processing, metal heat treatment, phase transformations, metal hardening and strengthening
II	Ceramic Processing 
Slip casting, powder synthesis, sol-gel synthesis, tape casting, ceramics high temperature processing, glass processing, ceramic densification
III	Electronic Materials 
Silicon, IC construction, thin films-- film deposition (metal, dielectrics), oxidation and diffusion in silicon, ion implantation, wet processes, plasma processing 
IV	Processing 
polymer synthesis, thermoplastics, thermosets, polymer melt processing, extrusion, composites

