AAE 55500: Mechanics of Composite Materials
Spring 2021, MWF 11:30-12:20 WANG 2555

Web: https://cdmhub.org/groups/aae555 2021

Instructor: Wenbin Yu TA: Fei Tao

Office: ARMS 3321 Office: ARMS 3211

Phone: 765-494-5142 Phone: 765-637-8758

Email: wenbinyu@purdue.edu Email: tfei@purdue.edu

Office Hours: 12:30-1:30 MWF online Office Hours: TBD online
https://purdue.webex.com/join/wenbinyu https://purdue-student.webex.com/meet/tfei

Course Description

This course provides students a background in modern composite materials which are being
used in an ever-increasing range of applications and industries. Basic knowledge of compo-
site materials will allow engineers to understand the issues associated with using these mate-
rials, as well as gain insight into how their usage differs from conventional materials such as
metals, and ultimately be able to use composites to their fullest potential. Topics covered in-
clude: current and potential applications of composite materials, fibers, matrices, manufactur-
ing methods for composites, anisotropic elasticity, micromechanics for determining mechani-
cal properties of composite materials, classical lamination theory, failure and strength analy-
sis of composite materials, and other advanced topics related to mechanics of composite ma-
terials.

Learning Outcomes
On completing this course the student shall be able to:
1. Describe what are composite materials and their differences with respect to con-
ventional materials such as metals.
Describe the challenges associated with engineering design of composites.
Transform material properties between different coordinate systems.
Compute effective properties of composites.
Predict displacement/stress/strain of lamina and laminates under mechanical and
hygrothermal loads.
6. Predict strength and failure of lamina and laminates under mechanical and ther-
mal loads.
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Prerequisites: AAE 55300 or Instructor’s consent.
Textbook: No required textbook. Lectures notes will be provided.

Topics to be covered

Introduction: syllabus, cdmHUB, composite materials
Anisotropic elasticity

Introduction to micromechanics

Classical lamination theory

Strength and failure of composites
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6. Advanced topics related to mechanics of composite materials, depending on time
availability.

Grading
Weighs: Weekly homework assignments (70%); Final exam (30%)
Grades: A+:97-100; A: 94-96; A-: 90-93;

B+: 87-89; B: 84-86; B-: 80-83;

C+: 77-79; C:74-76; C-:70-73;

D: 60-69%; F: <60%
Decimal grades will be automatically rounded. Such as 93.5 will be rounded to be 94 and
93.4 will be rounded to be 93. Grades will not be curved. Everybody has the possibility to
earn an A+!

Final Exam: Final exam will be scheduled by the university. No makeup exam will be
provided.

Homework: Homework is essential for understanding and reinforcing what taught in

class as well as applying learned concepts to real-world problems.

1. Approximately one homework set will be assigned each week to practice what you
have learned in class. Each problem is 10 points unless otherwise specified. The
points counted in the final grade is computed as your total earned points divided by
the total points of all homework assignments and multiplied by 70.

2. Homework will be due Thursday before class (3:00 PM EST) and graded homework
will be returned the following week unless otherwise specified.

3. Label each assignment with Name, Assignment #, and date clearly.

4. Homework should be done on 8 '4” x 117 paper; “Engineering Pad” sheets are pre-
ferred. Students should submit a single pdf file for each assignment (name the file as
LastName _FirstName HW _XX) through Brightspace.

5. Homework must be done in a structured, logical, and orderly manner enabling grader
to readily verify steps, equations, and methods used. Headers such as “Given,” “Re-
quired,” and “Solution” are recommended. Provide sketches whenever needed.

6. Show your work to explain your answers. No credit will be given for correct answers
without explanation.

7.  We will try to accommodate late submittals, but we can only do this if you ask in-
structor’s approval 24 hours in advance if you are facing a situation that prevents you
from completing an assignment on time. Late homework without asking permission
first will not be graded.

8. Collaboration on the homework is permitted, as learning from peers is a valuable ad-
dition to the educational experience. Obtaining help from the Internet is also allowed.
However, each student is responsible for completing his/her own work. Submit-
ted work must be demonstrably independent from that of other students and
other resources.

Reading: Reading ahead facilitates comprehension and maximizes the use of the lecture
time. Reading expected for each lecture will be announced through the course website.



Course Forum: The course website provides a Forum for class discussions. This tool
will provide an opportunity to seek help fast and efficiently from classmates, the TA, and
the instructor. Rather than emailing questions, please post your questions on the Course
Forum. To encourage questions, you can post your questions/answers anonymously.

How to Succeed in this Course

If you want to be a successful student:

Be self-motivated and self-disciplined.

Be brave to ask questions.

Be willing and able to commit to time necessary to get the job done.

Be able to digest the material taught each class each day.

Be able to make sense of the material covered. If not, ask!

Finish reading assignments and attempt homework before coming to class.
In contrast, here are some common behaviors that lead to failing the course.

e Don’t read until the night before the class.

e Wait until the last day to begin assignments.

e Forget about deadlines.

e Ignore emails from the instructor and/or your peers regarding course activities.

Academic Guidance If You Become Quarantined/Isolated

If you become quarantined or isolated at any point in time during the semester, in addi-
tion to support from the Protect Purdue Health Center, you will also have access to an
Academic Case Manager who can provide you academic support during this time. Your
Academic Case Manager can be reached at acmg@purdue.edu and will provide you with
general guidelines/resources around communicating with your instructors, be available
for academic support, and offer suggestions for how to be successful when learning re-
motely. Importantly, if you find yourself too sick to progress in the course, notify your
academic case manager and notify me via email or Brightspace. We will make arrange-
ments based on your particular situation. The Office of the Dean of Students (odos@pur-
due.edu) is also available to support you should this situation occur.

Attendance Policy during COVID-19

Students should stay home and contact the Protect Purdue Health Center (496-INFO) if
they feel ill, have any symptoms associated with COVID-19, or suspect they have been
exposed to the virus. In the current context of COVID-19, in-person attendance will not
be a factor in the final grades, but the student still needs to inform the instructor of any
conflict that can be anticipated and will affect the submission of an assignment or the
ability to take an exam. Only the instructor can excuse a student from a course require-
ment or responsibility. When conflicts can be anticipated, such as for many University-
sponsored activities and religious observations, the student should inform the instructor
of the situation as far in advance as possible. For unanticipated or emergency conflict,
when advance notification to an instructor is not possible, the student should contact the
instructor as soon as possible by email, through Brightspace, or by phone. When the stu-
dent is unable to make direct contact with the instructor and is unable to leave word with


mailto:acmq@purdue.edu

the instructor’s department because of circumstances beyond the student’s control, and in
cases of bereavement, quarantine, or isolation, the student or the student’s representative
should contact the Office of the Dean of Students via email or phone at 765-494-1747.

Classroom Guidance Regarding Protect Purdue

The Protect Purdue Plan, which includes the Protect Purdue Pledge, is campus policy and
as such all members of the Purdue community must comply with the required health and
safety guidelines. Required behaviors in this class include: staying home and contacting
the Protect Purdue Health Center (496-INFO) if you feel ill or know you have been ex-
posed to the virus, properly wearing a mask in classrooms and campus building, at all
times (e.g., mask covers nose and mouth, no eating/drinking in the classroom), disinfect-
ing desk/workspace prior to and after use, maintaining appropriate social distancing with
peers and instructors (including when entering/exiting classrooms), refraining from mov-
ing furniture, avoiding shared use of personal items, maintaining robust hygiene (e.g.,
handwashing, disposal of tissues) prior to, during and after class, and following all safety
directions from the instructor.

Students who are not engaging in these behaviors (e.g., wearing a mask) will be offered
the opportunity to comply. If non-compliance continues, possible results include instruc-
tors asking the student to leave class and instructors dismissing the whole class. Students
who do not comply with the required health behaviors are violating the University Code
of Conduct and will be reported to the Dean of Students Office with sanctions ranging
from educational requirements to dismissal from the university.

Any student who has substantial reason to believe that another person in a campus room
(e.g., classroom) is threatening the safety of others by not complying (e.g., not wearing a
mask) may leave the room without consequence. The student is encouraged to report the
behavior to and discuss next steps with their instructor. Students also have the option of
reporting the behavior to the Office of the Student Rights and Responsibilities. See also
Purdue University Bill of Student Rights.

Academic Integrity

Purdue prohibits “dishonesty in connection with any University activity. Cheating, pla-
giarism, or knowingly furnishing false information to the University are examples of dis-
honesty.” [Part 5, Section IlI-B-2-a, University Regulations] Furthermore, the University
Senate has stipulated that “the commitment of acts of cheating, lying, and deceit in any of
their diverse forms (such as the use of substitutes for taking examinations, the use of ille-
gal cribs, plagiarism, and copying during examinations) is dishonest and must not be tol-
erated. Moreover, knowingly to aid and abet, directly or indirectly, other parties in com-
mitting dishonest acts is in itself dishonest.” [University Senate Document 72-18, Decem-
ber 15, 1972].

Purdue’s Honor Pledge: “As a boilermaker pursuing academic excellence, I pledge to
be honest and true in all that I do. Accountable together - we are Purdue."
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Incidents of academic misconduct in this course will be addressed by the course instruc-
tor and referred to the Olffice of Student Rights and Responsibilities (OSRR) for review at
the university level. Any violation of course policies as it relates to academic integrity
will result minimally in a failing or zero grade for that particular assignment, and at the
instructor’s discretion may result in a failing grade for the course. In addition, all inci-
dents of academic misconduct will be forwarded to OSRR, where university penalties, in-
cluding removal from the university, may be considered. Individuals are encouraged to
alert the instructor, the TA, or university officials to potential breaches of this value by
either emailing integrity@purdue.edu or by calling 765-494-8778.

Use of Copyrighted Materials

Among the materials that may be protected by copyright law are the lectures, notes, and
other material presented in class or as part of the course. Always assume the materials
presented by an instructor are protected by copyright unless the instructor has stated oth-
erwise. Students enrolled in, and authorized visitors to, Purdue University courses are
permiitted to take notes, which they may use for individual/group study or for other non-
commercial purposes reasonably arising from enrollment in the course or the University
generally.

Nondiscrimination Statement

Purdue University is committed to maintaining a community which recognizes and val-
ues the inherent worth and dignity of every person; fosters tolerance, sensitivity, under-
standing, and mutual respect among its members; and encourages each individual to
strive to reach his or her own potential. In pursuit of its goal of academic excellence, the
University seeks to develop and nurture diversity. The University believes that diversity
among its many members strengthens the institution, stimulates creativity, promotes the
exchange of ideas, and enriches campus life.

Accessibility

Purdue University strives to make learning experiences as accessible as possible. If you
have a disability that requires special academic accommodation, please make an appoint-
ment to speak with the instructor within the first three (3) weeks of the semester in order
to discuss any adjustments. It is important that we talk about this at the beginning of the
semester. It is the student's responsibility to notify the Disability Resource Center of an
impairment/condition that may require accommodations and/or classroom modifications.

Mental Health Statement

If you find yourself beginning to feel some stress, anxiety and/or feeling slightly over-
whelmed, try WellTrack. Sign in and find information and tools at your fingertips, availa-
ble to you at any time.

If you need support and information about options and resources, please contact or see
the Office of the Dean of Students. Call 765-494-1747. Hours of operation are M-F, 8
am- 5 pm.
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If you find yourself struggling to find a healthy balance between academics, social life,
stress, etc. sign up for free one-on-one virtual or in-person sessions with a Purdue Well-
ness Coach at RecWell. Student coaches can help you navigate through barriers and chal-
lenges toward your goals throughout the semester. Sign up is completely free and can be
done on BoilerConnect. If you have any questions, please contact Purdue Wellness at ev-
ans240@purdue.edu.

If you’re struggling and need mental health services, Purdue University is committed to
advancing the mental health and well-being of its students. If you or someone you know
is feeling overwhelmed, depressed, and/or in need of mental health support, services are
available. For help, such individuals should contact Counseling and Psychological Ser-
vices (CAPS) at 765-494-6995 during and after hours, on weekends and holidays, or by
going to the CAPS office of the second floor of the Purdue University Student Health
Center (PUSH) during business hours.

Emergency Preparation

In the event of a major campus emergency, course requirements, deadlines and grading
percentages are subject to changes that may be necessitated by a revised semester calen-
dar or other circumstances beyond the instructor’s control. Relevant changes to this
course will be posted onto the course website or can be obtained by contacting the in-
structors or TAs via email or phone. You are expected to read your @purdue.edu email
on a frequent basis. Additional information on general emergency preparedness can be
found in the emergency plan for Wang Hall.

Disclaimer

This syllabus is subject to change as class progresses. The change will be announced
through course website and updated syllabus will be uploaded to the course website.
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