Fundamental Principles of Materials
EMA 3011   Section TH11 (27212)
Class Periods:   T, Period 7-8 (1.55 – 2.45 pm); R, Period 7-9 (1.55 – 3.50 pm)
Location:   CSE E119
Academic Term:  Spring 2026

Instructor:
Dr. Prajakatta Mulay
prajakatta@ufl.edu
(352) 846-3307
Office Hours: Thursday, 10 am – 12 pm, MAE 325
Communication: Please email via Canvas email only

Teaching Assistant/Peer Mentor/Supervised Teaching Student:
N/A

Course Description
The fundamental principles of structure, reactivity and energies describing materials systems will be covered, directly relating individual principles to specific materials properties or functions. (3 credit hours)

Course Pre-Requisites
EMA 3010, CHM 2046 or CHM 2096

Course Objectives
In this course the student is exposed to the materials tetrahedron and its relation to the fundamental properties of materials. The student is exposed to materials selection and design.
Specific Objectives:
· Become familiar with the fundamentals of materials science and to be able to apply them to metals, ceramics, and polymers
· Learn the fundamentals of materials design and selection

Relation to Program Outcomes (ABET):
	Outcome
	Coverage*

	1. An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics
	High

	2. An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factors
	

	3. An ability to communicate effectively with a range of audiences
	

	4. An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts
	

	5. An ability to function effectively on a team whose members together provide leadership, create a collaborative environment, establish goals, plan tasks, and meet objectives
	

	6. An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions
	

	7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
	Medium


*Coverage is given as high, medium, or low.  An empty box indicates that this outcome is not covered or assessed in the course.



Required Textbooks and Software 
· Title: Fundamentals of Materials Science and Engineering: An Integrated Approach
· Author: William D. Callister and David G. Rethwisch
· Edition: 5th
· ISBN: 9781119175483

· Title: Materials: engineering, science, processing, design
· Author: Michael Ashby, Hugh Shercliff, David Cebon
· Edition: 4th
· ISBN: 9780081023761
· Supplemental Readings

On the web: This course will use Canvas extensively as a communication and archival tool. The students can access all relevant course information (course notes, homework and exam solutions, announcements, grades, etc.) via the Canvas entry link: https://elearning.ufl.edu/.  Pertinent course information may also be announced via UFL e-mail address in addition to over Canvas.

Required Computer
HWCOE Computer Requirements: https://www.eng.ufl.edu/students/advising/fall-semester-checklist/computer-requirements/

Course Schedule
Below is the intended/tentative schedule of classes and exams. The instructor reserves the right to make changes to the syllabus as needed. Any changes will be clearly announced on CANVAS and in class.

	Week of
	Topic
	Reading (Ashby)
	Reading (Callister)

	Jan 13
	Introduction to Materials Selection and Design
	Ch.2-3
	 

	Jan 20
	Introduction to Design, Crystal Structures
	Ch. 3
	Ch. 3

	Jan 27
	Materials Tetrahedron and Materials Design via Elasticity and Plasticity
	Ch. 4
	Ch. 7

	Feb 3
	Electronic Properties
	Ch. 15
	Ch. 12

	Feb 10
	Thermal Properties, Magnetic Properties
	Ch. 12, 16 
	Ch. 17-18

	Feb 17
	Exam 1
	
	

	Feb 24
	Magnetic Properties
	Ch. 16
	Ch. 18

	Mar 3
	Corrosion
	 
	Ch. 16

	Mar 10
	Materials Design via Elasticity and Plasticity
	Ch. 5
	

	Mar 17
	Spring Break (No Class)
	 
	 

	Mar 24
	Materials Design via Elasticity and Plasticity
	Ch. 6-7
	 

	Mar 31
	Materials Design via Service Condition, Exam 2
	Ch. 8-9
	

	Apr 7
	Materials Design via Electronic, Optical, and Thermal Properties
	Ch. 12-14
	 

	Apr 14
	Materials Design via Electronic, Optical, and Thermal Properties
	Ch. 12-14
	 

	Apr 21
	Design Project Discussion
	
	 



Important Dates
Feb 19	Exam 1 (In Class)
Apr 2	Exam 2 (In Class)
Apr 22	Projects Due






Attendance Policy, Class Expectations, and Make-Up Policy
Proper behavior in class is always important and leads to a relaxed and productive educational environment. Thus, eating, drinking, texting, reading newspapers, working on homework for this or other courses, or other activities that are not part of the class are not allowed. Students who do not comply with these requirements or who behave disorderly or disrespectfully may be asked to leave the classroom. Leaving your cell phone on, leaving early or arriving late can be VERY distracting. All electronic devices (cell phones, etc.) should be turned off or in silent mode.
While not directly enforced, attendance is strongly recommended for this course. While attendance does not make up a specific component of the course grade, it will be reflected in homework and exam grades. Excused absences must be in compliance with university policies in the Catalog (https://catalog.ufl.edu/UGRD/academic-regulations/attendance-policies/) and require appropriate documentation.

Exams: You will be given 2 exams throughout the semester, the exam content may change but the dates will not. There will be no final exam. Each exam is weighted equally and will be worth 25% of your final grade. Requests for re-grading must be made in writing and within one week after the assignment has been returned. Make-up exams will be provided only with the prior approval of the instructor or excused absence. In general, acceptable reasons for excused absence include illness, serious family emergencies, special curricular requirements, military obligation, court-imposed legal obligations, religious holidays and participation in official university activities such as music performances, athletic competition or debate.

Final Design Project: You will have a final design project which will involve materials selection for a given application and/or type of material. This project will include a written report.

Homework: Homework problems will be assigned, together with due dates, through e-Learning (Canvas). These homework questions are essential to your study and some exam questions will be adapted from them. Assignments are due online through Canvas in pdf. format on the due date, unless otherwise stated. Late homework assignments will not be accepted and will receive a grade of zero. The lowest homework score will be dropped.

Evaluation of Grades
	Assignment
	Percentage of Final Grade

	Homework
	25%

	Exams (2)
	50%

	Final Design Project
	25%

	
	100%



Grading Policy
The following is given as an example only.
	Percent
	Grade
	Grade Points

	≥ 92
	A
	4.00

	≥ 88
	A-
	3.67

	≥ 84
	B+
	3.33

	≥ 80
	B
	3.00

	≥ 76
	B-
	2.67

	≥ 72
	C+
	2.33

	≥ 68
	C
	2.00

	≥ 65
	C-
	1.67

	≥ 62
	D+
	1.33

	≥ 59
	D
	1.00

	≥ 56
	D-
	0.67

	< 56
	E
	0.00





Academic Policies & Resources
Please visit academic policies and campus resources: https://go.ufl.edu/syllabuspolicies for more information.

Commitment to a Positive Learning Environment
The Herbert Wertheim College of Engineering values varied perspectives and lived experiences within our community and is committed to supporting the University’s core values.  

If you feel like your performance in class is being impacted, please contact your instructor or any of the following:
• Your academic advisor or Undergraduate Coordinator
• HWCOE Human Resources, 352-392-0904, student-support-hr@eng.ufl.edu 
• Pam Dickrell, Associate Dean of Student Affairs, 352-392-2177, pld@ufl.edu
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