MTSE 3000.001

Fundamentals of Materials Science and Engineering I

Fall Semester 2026 – 3 credit hours

Note for Non-Materials Science and Engineering Majors:
MTSE 3003 - Introduction to Materials Science and Engineering Lab (E138)
Instructor: Dr Marcus Young, Office: E-123 Discovery Park

E-mail: marcus.young@unt.edu Phone: 940-369-5073
Office Hours: By appointment

Lecture: Monday and Wednesday 10:40 a.m. – 12:00 p.m.
Location: UNT Discovery Park, Room B158
Textbook: Fundamentals of Materials Science and Engineering, An Integrated Approach by William D. Callister & David G. Rethwisch, 4th Edition, John Wiley, 2012, 5th Edition, John Wiley, 2016, or 6th Edition, John Wiley, 2021
Other Suggested Textbooks: Introduction to Materials Science for Engineers, by Shackleford, Prentice Hall

Understanding Solids by Tilley, Wiley & Sons

Teaching Assistant: Md. Imran Zaman E-mail: Md.ImranZaman@my.unt.edu
Study/Tutor Room: By appointment
Course Description

Principles of bonding, structure, and structure/property relationships for metals and their alloys, ceramics, polymers and composites. Emphasis on properties and how processes change structure and, consequently, properties.

Course (Learning) Objectives: 
1. Demonstrate ability to relate bond energy to properties of engineering materials.

2. Interpret various crystal structures using Miller Indices for planes and directions. 

3. Determine contributions of various strengthening mechanisms, including solid solution strengthening, precipitation strengthening, strain hardening, and grain size strengthening (the Hall-Petch relationship). 

4. Demonstrate ability to read a phase diagram, including determining phase diagram type, predict phase compositions (given c0 and T), and predict microstructures for given compositions. 

5. Interpret mechanical properties, including yield strength, ultimate tensile strength, and elastic modulus from engineering plots of σ−ε.

6. Exhibit awareness of societal implications associated with various materials, including specifically occupational safety and health and global availabilities of commodity material.

7. Conduct and present a material selection survey as part of a team for current materials applications. 

Course Outcome:

1. An ability to apply knowledge of mathematics, science, and engineering, and the ability to apply and integrate knowledge of structure, properties, processing, and performance to solve materials selection and design problems within realistic constraints. (Course Objectives 1,2,3,4,5,7)

2. An ability to design and conduct experiments, as well as to analyze and interpret data (Course Objectives 1,2,4,5)

3. An ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability. (Course Objective 7)

4. An ability to function on multi-disciplinary teams. (Course Objective 7)

5. An ability to identify, formulate, and solve engineering problems. (Course Objective 7)

6. An understanding of professional and ethical responsibility. (Course Objective 6)

7. An ability to communicate effectively. (Course Objective 7)

8. The broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context. (Course Objectives 6,7)

9. A knowledge of contemporary issues. (Course Objectives 2,6,7)

Course Delivery (CANVAS & Zoom): Lectures, homework assignments, and solutions will be posted on CANVAS https://unt.instructure.com/login/ldap.

Notes:

1.
In class Lectures and CANVAS will be used as the primary communication tools. CANVAS will be used exclusively for posting homework assignments, homework solutions, topical coverage of each exam, formula sheets, and grades.

2.
Each quiz will be limited to a small number of problems with a time limit of 15 minutes. The content will be based on recent homework problems and sample problems gone over in class.

3.
Each exam will include a combination of (A) multiple choice questions, (B) short answer questions, and (C) quantitative problems.

4.
The final exam will be comprehensive, but it will be weighted equally with the other exams to determine the exam average component of the grade.

5.
For all exams and quizzes, the only thing you may use during the exam is a calculator (plus a pencil, pen, and/or eraser), unless otherwise specified.  Earphones, cell phones, laptops, etc. will not be allowed.

Team Project:

For the project, there will be a final paper and a presentation. On the final examination, you will score your team members according to both their participation and their accuracy, see grading rubric for more details. These scores will be taken into consideration.
Prerequisites:  CHEM 1410/CHEM 1430 or CHEM 1415/CHEM 1435.
Tentative Grading Scheme (subject to change):
Homework Average: 10%
Quiz Average:
10%
Exam Average: 
60%

Team Project:
20%
Course Technology & Skills

Minimum Technology Requirements

Provide a list of the minimum technology requirements for students, such as:

· Computer

· Reliable internet access 

· Speakers

· Microphone

· Plug-ins

· Microsoft Office Suite

· Canvas Technical Requirements (https://clear.unt.edu/supported-technologies/canvas/requirements)

Computer Skills & Digital Literacy

Provide a list of course-specific technical skills learners must have to succeed in the course, such as:

· Using Canvas

· Using email with attachments

· Downloading and installing software

· Using spreadsheet programs

· Using presentation and graphics programs
Technical Assistance

Part of working in the online environment involves dealing with the inconveniences and frustration that can arise when technology breaks down or does not perform as expected. Here at UNT we have a Student Help Desk that you can contact for help with Canvas or other technology issues. 

UIT Help Desk: UIT Student Help Desk site (http://www.unt.edu/helpdesk/index.htm)
Email: helpdesk@unt.edu     

Phone: 940-565-2324

In Person: Sage Hall, Room 130

Walk-In Availability: 8am-9pm

Telephone Availability:

· Sunday: noon-midnight

· Monday-Thursday: 8am-midnight

· Friday: 8am-8pm

· Saturday: 9am-5pm

Laptop Checkout: 8am-7pm

For additional support, visit Canvas Technical Help  (https://community.canvaslms.com/docs/DOC-10554-4212710328)
Rules of Engagement

Rules of engagement refer to the way students are expected to interact with each other and with their instructors. Here are some general guidelines:

· While the freedom to express yourself is a fundamental human right, any communication that utilizes cruel and derogatory language on the basis of race, color, national origin, religion, sex, sexual orientation, gender identity, gender expression, age, disability, genetic information, veteran status, or any other characteristic protected under applicable federal or state law will not be tolerated.

· Treat your instructor and classmates with respect in any communication online or face-to-face, even when their opinion differs from your own.

· Ask for and use the correct name and pronouns for your instructor and classmates.

· Speak from personal experiences. Use “I” statements to share thoughts and feelings. Try not to speak on behalf of groups or other individual’s experiences. 

· Use your critical thinking skills to challenge other people’s ideas, instead of attacking individuals. 

· Avoid using all caps while communicating digitally. This may be interpreted as “YELLING!”

· Be cautious when using humor or sarcasm in emails or discussion posts as tone can be difficult to interpret digitally.

· Avoid using “text-talk” unless explicitly permitted by your instructor.

· Proofread and fact-check your sources.

· Keep in mind that online posts can be permanent, so think first before you type.

Attendance Policy
COVID-19 Impact on Attendance

While attendance is expected as outlined above, it is important for all of us to be mindful of the health and safety of everyone in our community, especially given concerns about COVID-19. Please contact me if you are unable to attend class because you are ill, or unable to attend class due to a related issue regarding COVID-19. It is important that you communicate with me prior to being absent so I may make a decision about accommodating your request to be excused from class.

If you are experiencing any symptoms of COVID-19 (https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html) please seek medical attention from the Student Health and Wellness Center (940-565-2333 or askSHWC@unt.edu) or your health care provider PRIOR to coming to campus. UNT also requires you to contact the UNT COVID Hotline at 844-366-5892 or COVID@unt.edu for guidance on actions to take due to symptoms, pending or positive test results, or potential exposure.  While attendance is an important part of succeeding in this class, your own health, and those of others in the community, is more important.
Class Materials for Remote Instruction

Remote instruction may be necessary if community health conditions change or you need to self-isolate or quarantine due to COVID-19. Students will need access to a webcam and microphone to participate in fully remote portions of the class.  Additional required classroom materials for remote learning include: Microsoft Office with Excel, PowerPoint, and Word.  Information on how to be successful in a remote learning environment can be found at https://online.unt.edu/learn.
The University is committed to providing a reliable online course system to all users. However, in the event of any unexpected server outage or any unusual technical difficulty which prevents students from completing a time sensitive assessment activity, the instructor will extend the time windows and provide an appropriate accommodation based on the situation. Students should immediately report any problems to the instructor and contact the UNT Student Help Desk: helpdesk@unt.edu or 940.565.2324 and obtain a ticket number. The instructor and the UNT Student Help Desk will work with the student to resolve any issues at the earliest possible time.

Makeup Exam Policy:  If a student cannot take an exam on the scheduled date due to some unavoidable circumstances, such as out of town business trip, sickness, etc., then he/she must notify the instructor in writing before the scheduled exam time to schedule a makeup exam. If allowed, a 10% penalty will be assessed.
Class Attendance is Mandatory. Please notify me if you have to miss a class or will be late. Additional pop-quizzes may be given due to overall classroom attendance and participation. 
ADA Policy

UNT makes reasonable academic accommodation for students with disabilities. Students seeking accommodation must first register with the Office of Disability Accommodation (ODA) to verify their eligibility. If a disability is verified, the ODA will provide a student with an accommodation letter to be delivered to faculty to begin a private discussion regarding one’s specific course needs. Students may request accommodations at any time, however, ODA notices of accommodation should be provided as early as possible in the semester to avoid any delay in implementation. Note that students must obtain a new letter of accommodation for every semester and must meet with each faculty member prior to implementation in each class. For additional information see the ODA website (https://disability.unt.edu/).

Prohibition of Discrimination, Harassment, and Retaliation (Policy 16.004)

The University of North Texas (UNT) prohibits discrimination and harassment because of race, color, national origin, religion, sex, sexual orientation, gender identity, gender expression, age, disability, genetic information, veteran status, or any other characteristic protected under applicable federal or state law in its application and admission processes; educational programs and activities; employment policies, procedures, and processes; and university facilities. The University takes active measures to prevent such conduct and investigates and takes remedial action when appropriate.
Emergency Notification & Procedures

UNT uses a system called Eagle Alert to quickly notify students with critical information in the event of an emergency (i.e., severe weather, campus closing, and health and public safety emergencies like chemical spills, fires, or violence). In the event of a university closure, please refer to Canvas for contingency plans for covering course materials.

Additional Policies

Authorized Absences and Extenuating Circumstances
Absences due to extenuating circumstances or participation in sponsored must be verified by the Dean of Students. Consideration of such absences will be made for quizzes and examinations, but not homework. For participation in sponsored activities, you must seek approval prior to the absence. For extenuating circumstances, you have 1 week to contact me and/or the Dean of Students to begin the process.
Absence for Religious Holidays 

In accordance with state law, a student absent due to the observance of a religious holiday may take examinations or complete assignments scheduled for the day(s) missed, including those missed for travel, within a reasonable time after the absence. The student is responsible to notify the instructor of each class of the date of the anticipated absence as early in the semester as possible. Only holidays or holy days observed by a religion whose place of worship is exempt from property taxation under Section 11.20 of the Tax Code may be included. A student who is excused under this provision may not be penalized for the absence. 

Academic Integrity Policy

Academic Integrity Standards and Consequences. According to UNT Policy 06.003, Student Academic Integrity, academic dishonesty occurs when students engage in behaviors including, but not limited to cheating, fabrication, facilitating academic dishonesty, forgery, plagiarism, and sabotage. A finding of academic dishonesty may result in a range of academic penalties or sanctions ranging from admonition to expulsion from the University. Any student in violation of these policies will be given an overall F grade (Fail). In addition, your case will be forwarded to university administrators, and you may be subject to additional punishments/sanctions according to university policies. When in doubt, please ask me.
