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Mechanical Engineering

Admission

Students seeking admission to the graduate program in mechanical engineering must meet the admission
standards set by the Graduate School and have a bachelor's degree in engineering or its equivalent. A
student whose undergraduate training is deficient may be required to take coursework without graduate
credit.

This program requires a nonrefundable $65 application fee that must be submitted with the application

for Admissions to Graduate Study in Mechanical Engineering. Applicants must pay this fee by credit card.
Admission is also based on the following factors: grade point average of 3.00 or higher on a scale of

4.00 on the entire last undergraduate GPA earned at the time of application, class ranking, and faculty
recommendation letters. GRE scores are required for admission. The minimum TOEFL score requirement
for international applicants is 550 (paper-based) or 80 (computer-based).

Requirements

Each student majoring in mechanical engineering will develop a program of study with a graduate advisor
and establish a graduate committee of at least three members at the earliest possible date. A student
may, with the approval of a graduate faculty committee and the School Director, also take courses in
other branches of engineering, or in areas of science and business, such as physics, geology, chemistry,
mathematics, life science, administrative sciences, or computer science. A thesis committee of at least
three members will approve the thesis and the comprehensive oral exam.

For a student who wishes to complete the requirements of the M.S. in Mechanical Engineering degree
with a thesis, a minimum of thirty hours of acceptable graduate credit is required. Of this total, eighteen
credit hours must be earned in the School of Mechanical, Aerospace, and Materials Engineering. A
minimum of 15 credit hours of coursework at the 500-level (excluding thesis) is required. Each candidate
is also required to pass a comprehensive oral examination covering all of the student's graduate work,
including thesis.

If a student prefers the non-thesis option, a minimum of thirty-six hours of acceptable graduate credit

is required. The student is expected to take at least twenty-one credit hours within the School of
Mechanical, Aerospace, and Materials Engineering, including no more than three credit hours of the
appropriate 592 course to be devoted to the preparation of a research paper. A minimum of 15 credit
hours of coursework at the 500-level (excluding thesis) is required. In addition, each candidate is required
to pass a written comprehensive examination. An oral presentation of the paper may be required.

Each non-thesis M.S. in Mechanical Engineering student will select a minimum of three engineering
graduate faculty members to serve as a graduate committee, subject to the approval of the School
Director. The committee must include at least one member from one of the other engineering programs
and will:

approve the student’s program of study,

approve the student’s research paper topic,

approve the completed research paper, and

administer and approve the written comprehensive examination.

PO

Teaching or research assistantships and fellowships are available for qualified applicants. Additional
information about the program, courses, assistantships, and fellowships may be obtained from the
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College of Engineering, Computing, Technology, and Mathematics or the School of Mechanical,
Aerospace, and Materials Engineering.

Master of Science (M.S.) in Mechanical Engineering

Graduate work leading to the Master of Science degree in Mechanical Engineering is offered by the
School of Mechanical, Aerospace, and Materials Engineering. The program is designed to provide
advanced study in air pollution control, mechanical system dynamics and vibration, acoustics and signal
processing, mass and heat transfer, coal conversion, electrochemical processes, thermal science,
thermal systems design, solar systems design, chemical and biochemical processes, biomechanics,
mechanical systems, computer-aided design, composite materials and ceramics, and tribology.

Doctor of Philosophy (Ph.D.) in Mechanical Engineering

The School of Mechanical, Aerospace, and Materials Engineering within the College of Engineering,
Computing, Technology, and Mathematics at SIUC offers a Doctor of Philosophy degree in Mechanical
Engineering. It is designed for students who desire positions requiring advanced preparation at the
highest level with emphasis on theories of curriculum and instruction and in-depth preparation in
research.

The Ph.D. program is supported by cutting-edge research projects conducted by nationally and
internationally recognized mechanical engineering faculty members. The School has well equipped
laboratories and computer facilities that are housed in a modern Engineering Complex that houses
research laboratories, including facilities for advanced manufacturing, advanced friction studies,
mechanics, thermal/fluid experimental setup, fluidized bed combustion, composite materials synthesis
and analysis, low temperature and high temperature reactive and non- reactive processes, imaging and
nondestructive analysis, and unconventional gas recovery and processing.

The Doctor of Philosophy degree in Mechanical Engineering is available for six fields of study that
correlate with the School’s core expertise. The areas of concentration are as follows:

1. Mechanical Systems and Design, including dynamics and vibrations, mechanical systems control,
computational modeling and simulations

2. Advanced Manufacturing

3. Energy and Fluid/Thermal Systems, including fluid mechanics, thermal science, thermal systems
design, combustion, transportation power systems, mass and heat transfer, computational modeling
and simulations, and energy utilization and management

4. Material and Chemical Systems, including thermo-mechanical materials processing, composite
materials and ceramics, tribology, micro-and nano-technology electrochemical processes, catalysis,
chemical and biochemical processes and energy conversion systems, computational modeling and
simulations

5. Biomechanics

6. Aerospace Engineering

Admission

Apply online to SIUC and mail original application materials to: Mechanical, Aerospace, and Materials
Engineering, College of Engineering, Computing, Technology, and Mathematics, SIUC, Carbondale, IL
62901. There is a $65 application fee.

Admission to the program requires a Master of Science degree in Mechanical Engineering or a related
field with a GPA of 3.25/4.00 or higher on the entire last undergraduate GPA earned at the time of
application. Applications for admission must include the following: M.S. thesis abstract, a statement of
interest, bachelor's and master's degree transcripts, GRE scores, and three letters of recommendation.
International applicants should also include a photocopy of the page(s) of your passport showing your
name, date of birth, and country of citizenship and a TOEFL score of 550 (paper score) or an IBT score of
80 or an IELTS score of 6.5. Admission to the program is made by the Mechanical Engineering Graduate
Committee.
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For accelerated entry into the Ph.D. program, a student must complete at least two semesters in
residence in an M.S. program in a mechanical engineering-related field and complete a minimum of 18
hours of approved coursework with a minimum GPA of 3.75. Such entry is permitted only to superior
students who have exhibited evidence that they are prepared to begin the research activities of doctoral-
level study. In addition, the student must have GRE scores that are at or above the 50th percentile

for both verbal component and analytical essay component and 80th percentile for the quantitative
component, or a combined total percentile score of 180 or higher. In the case of a domestic student,

an undergraduate GPA of 3.5 or higher is also a requirement. For an international student, a TOEFL
score of 550 (paper score) or an IBT score of 80 or an IELTS score of 6.5 is an additional requirement.

In exceptional cases, to substitute for the above-mentioned GRE and TOEFL score requirements,

the student’s current faculty advisor, with the approval of the school director, may submit a letter of
recommendation for his/her student’s accelerated entry into the Ph.D. program. The student, having

an accelerated entry into the Ph.D. program may not write an M.S. Thesis. In addition, 6 credit hours of
course work of 500 level completed prior to his/her entry into the Ph.D. program may be counted toward
the Ph.D. course requirement. In the rare event that the student getting an accelerated entry into the
Ph.D. Program fails to pass the Ph.D. qualifying exam in two attempts, he/she will be allowed to complete
an M.S. degree. Admission to the program is made by the Mechanical Engineering Graduate Committee.

Admission to the doctoral program also requires the identification of an initial graduate advisor for each
student. This advisor will be responsible with the student for planning the student’s course work according
to the field of study within Mechanical Engineering described later.

Retention

Any prospective doctoral candidate with a grade point average of less than 3.25 and 20 semester hours
of doctoral work will not be allowed to continue in the program and will not be re-admitted at a later date.
Students must accumulate an overall grade point average of 3.50 for all doctoral work to qualify to take
the qualifying examination.

Prior to the completion of 30 semester hours of course work, students meet with their major professors
to determine whether or not to continue as doctoral students. Such matters as grade point average,
progress in the program, course completion, motivation, general academic scholarship, and skills in
writing and research are considered. A report is then made to the graduate committee and the school
director. Students who are not making satisfactory progress or who violate the regulations of the school,
college, or university may be dropped from the program.

Curriculum

A minimum of 26 semester hours of course work (including 2 hours of seminar) and 24 semester hours
of dissertation research are required. The course work must be completed in 2 areas: field of study and
program core. The student must complete a minimum of 15 hours of course work relevant to their field of
study. The course work in the field of study is intended to provide depth in the student’s area of research.
The program core consists of 11 hours of course work. A dissertation must be completed in the student’s
area of research interest with the approval of the dissertation committee.

Program Core

The program core consists of 11 hours of course work: 6 hours in math, 3 hours in engineering or
science, and 2 hours of seminar. The math courses to choose from: are all 500, except MATH 511, 512A-
G, 513A-1, and 516A and 516B. The engineering courses to choose from are: ENGR 530—Engineering
Data Acquisition: Theory and Practice, ENGR 540—Design of Engineering Experiments, ENGR 545—
Advanced Numerical Methods in Engineering, ENGR 521—Probability and Stochastic Processes for
Engineers. The science course could be any 500-level courses in Computer Science, Physics, Chemistry,
or Geology, as approved by the student’s advisor. The seminar course, ME 580, must be taken in two
separate semesters, each time as a one-hour course. It is recommended that the seminar classes be
taken after the initiation of doctoral research or after candidacy is granted.

Guide for Core and Field of Study Courses
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» Special Investigation course can be taken under ME 593 - Special Topics in Mechanical
Engineering or ENGR - 590 Special Investigations in Engineering Science, and only 3 hours can be
counted towards the minimum required 26 semester hours of course work.

« Students with an M.S. degree in Physics must take at least 9 hours of ME courses, one of which can
be ENGR 590 or ME 593.

 Students with an M.S. degree in Physics from SIUC can substitute PHYS 500A and 500B -
Mathematical Methods in Physics for six hours of math requirement in program core.

 Transfer credit will normally be given for some of the graduate level courses suitable to the program
upon review by the Graduate Committee. Proficiency examinations may be authorized by the
committee for areas in which questions of transfer credit arise. No credit will be given for industrial
experience. A maximum of six hours of course work can be transferred in all cases due to residency
requirement, which states that every student must complete at least 24 semester hours of approved
course work at SIUC prior to taking the candidacy examination. Of the 24 hours, only 6 hours can be
dissertation (ME 600) hours before candidacy.

« A student transferring credits from a master’s program must have earned those credits over and
above the required course work to obtain the M.S. degree in his/her institution. Credit cannot be
transferred from master's degrees obtained from international institutions.

Qualifying Examinations

Upon completion of the field of study and core courses, the student may take the qualifying examination
which has two components: written exam and oral exam. The examination in the field of study is
organized and administered by at least three Mechanical Engineering faculty members (examining
committee) including the student’s advisor. The committee has to be approved by the program director
before it conducts the examination. Normally, the examination can be conducted at any time during the
year when classes are in session. In the written examination, the student is tested in at least two major
topics of the field of study with an appropriate number of questions prepared by the members of the
student’s candidacy examination committee. Each student must score at least 70% in each major topic
test in order to pass the written part of the candidacy examination. The oral exam, conducted by the
examining committee, is held within two weeks of the written exam. In the oral examination, the student
is tested again in the field of study by at least three candidacy examination committee members. If not
successful, the committee may allow the student to repeat the whole or part of the examination one more
time. The qualifying examination, in whole or in part, cannot be taken more than two times.

Candidacy

A Ph.D. student must satisfy all Graduate School requirements to become a candidate. Admission to
candidacy requires: (a) successful completion of the qualifying examination (which satisfies the research
tool requirement of the Graduate School) and (b) successful completion of twenty-four hours of credit
(which satisfies the residency requirement of the Graduate School).

Acceptance to Ph.D. candidacy is contingent upon the completion of all courses with A or B grades and
successful completion of a written exam and an oral exam in the student’s field of study.

After the completion of the qualifying examination, copies of the graded tests, along with signoff sheets
for both the written and oral examinations are submitted to the director of the Ph.D. program, who is also
the Director of the School.

Dissertation

A dissertation must be written under the direction or co-direction of a MAME faculty member and
approved by a dissertation committee consisting of at least five members (one outside the School of
Mechanical, Aerospace, and Materials Engineering). The dissertation advisor must be chosen by the

end of the student’s first academic year. The dissertation committee should be formed after successful
completion of the candidacy examination. The members of this committee need not be the same as the
members of the candidacy examination committee. A dissertation research proposal must be approved by
the dissertation committee. Candidates will be required to present an acceptable dissertation describing
original research performed with minimal supervision. Dissertation approval is based on a successful oral
defense of the dissertation research and approval of the dissertation. This requires approval of at least 80
percent of the dissertation committee.
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Following the admission to candidacy and upon completion of all required coursework, the candidate
will prepare and submit a formal written dissertation proposal, defining the proposed research and the
proposed line of inquiry. The candidate subsequently must make an oral presentation of the dissertation
proposal to the members of the dissertation committee in an open forum. A public announcement of this
event must be made at least five business days in advance.

In the framework of the oral presentation of the dissertation proposal, the candidate is expected to
address and respond to any question (by the members of the committee) related to material covered by
all the courses taken during his/her doctoral studies or to the background necessary for the specific area
of the proposed research. In addition, the candidate is expected to defend the research methodology and
the proposed line of inquiry.

The dissertation must be prepared in accordance with the “Guidelines for Dissertations, Theses, and
Research Papers” of the SIUC Graduate School. Dissertation approval is based on successful defense
of the research performed in terms of originality, relevance, and presentation (written and oral). This
requires approval by at least 80% of the members of the dissertation committee.

Upon completion of the dissertation, which must demonstrate the ability of the candidate to conduct
independent research, the committee will administer the final oral examination. The objective of the final
oral examination, conducted in an open forum, will be the defense of the dissertation. Upon satisfactory
completion of the dissertation and the final oral examination the committee will recommend the candidate
for the doctoral degree.

Graduation Timeline

Although the time to completion of the doctoral program changes from individual to individual, the average
completion time is about four years. The following outline shows the steps for completing the program,
with links to various forms needed to show completion of the various stages of the program. Forms

shown in italics are required by the Graduate School. The other forms are required by the College of
Engineering, Computing, Technology, and Mathematics.

1. Admission to the program.

2. Students complete the core and concentration.

3. A candidacy (qualifying) exam committee, comprised of at least three faculty members and chaired
by the advisor, is formed (Candidacy Committee Form).

4. Student takes the candidacy (qualifying) exam: first the written exam and within two weeks the
oral exam. Advisor reports the exam results to the Director (Candidacy Exam Results Form). The
advisor sends the form to the Director along with copies of the graded written exam. A candidacy
request form is then sent to the Graduate School to request candidacy status for the student. The
advisor, the student, and the Director sign this form (Admit to Candidacy Form).

5. A Ph.D. Committee, comprised of at least five faculty members (one of whom is from outside of
MAME), and chaired by the advisor, is formed to guide the student in his/her dissertation research.
(Graduate Faculty Committee Approval Form).

6. Student defends dissertation. The advisor sends the form to the Director along with a copy of the
proposal (Dissertation Proposal Approval Form).

7. Student defends dissertation (Oral Defense Form). The Dissertation Approval Form is to be
completed and deposited at the Graduate School (Dissertation Approval Form) to be printed on
25% cotton paper). A copy of this form must be filed at the School Office. The dissertation is to be
submitted to the Graduate School electronically in pdf. For spring, summer, and winter graduation
dates and deadlines, check the Graduate School website.

Suggested Coursework for the Different Fields of Study

The Doctor of Philosophy degree in Mechanical Engineering is available for six fields of study that
correlate with the School’s core expertise. The fields of study are as follows:

1. Mechanical Design and Systems, including dynamics and vibrations, mechanical systems control,
computational modeling and simulations

2. Advanced Manufacturing

3. Energy and Thermal/Fluid Systems, including fluid mechanics, thermal science, thermal systems
design, combustion, transportation power systems, mass and heat transfer, computational modeling
and simulations and energy utilization and management
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4. Material and Chemical Systems, including thermo-mechanical materials processing, composite
materials and ceramics, tribology, micro- and nano-technology electrochemical processes, catalysis,
chemical and biochemical processes and energy conversion systems, computational modeling and
simulations

5. Biomechanics

6. Aerospace Engineering

The selection of field of study courses is listed below.
Mechanical Design and Systems

Recommended Courses:

« ME 505-3 Vehicle Dynamics

* ME 535-3 Computer Aided Analysis of Mechanical Systems |

« ME 537-3 Nonlinear Vibrations

« ME 538-3 Applied Optimal Design and Control of Dynamic Systems
e ME 545-3 Intelligent Control

* ME 550-3 Contact Mechanics

* ME 551-3 Advanced Vibration

« ME 565-3 Finite Element Analysis (same as CE 551)

* ME 566-3 Advanced Mechanics of Materials (same as CE 557)

« ME 581-3 Microrobotics

Suggested Alternatives:

« ME 549-3 Wave Propagation, Impact and Explosions
* ME 569-3 Non-Destructive Evaluation
* ME 593-3 Special Topics in Mechanical Engineering

Suggested Electives:

« ME 582-1 Experimental Research Tools
* ME 593-3 Special Topics in Mechanical Engineering
« ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.

Advanced Manufacturing

Recommended Courses:

« ME 535-3 Computer Aided Analysis of Mechanical Systems |

» ME 538-3 Applied Optimal Design and Control of Dynamic Systems
« ME 545-3 Intelligent Control

* ME 550-3 Contact Mechanics

« ME 565-3 Finite Element Analysis (same as CE 551)

+ ME 566-3 Advanced Mechanics of Materials (same as CE 557)

« ME 581-3 Microrobotics

« ME 586-3 Additive Manufacturing

Suggested Electives:

» ME 582-1 Experimental Research Tools
« ME 593-3 Special Topics in Mechanical Engineering
¢ ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.
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Energy and Thermal/Fluid Systems

Recommended Courses:

ME 500-3 Advanced Engineering Thermodynamics
ME 501-3 Transport Phenomena

ME 502-3 Conduction Heat Transfer

ME 503-3 Convective Heat Transfer

ME 507-3 Combustion Phenomena

ME 508-3 Nano/Microscale Energy and Heat Transfer
ME 509-3 Thermal Radiation Heat Transfer

ME 531-3 Reaction Engineering and Rate Processes
ME 562-3 Environmental Degradation of Materials
ME 568-3 Alternative Energy and Fuel Resources

Suggested Electives:

ME 582-1 Experimental Research Tools
ME 593-3 Special Topics in Mechanical Engineering
ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.

Material and Chemical Systems

Recommended Courses:

ME 500-3 Advanced Engineering Thermodynamics
ME 504-3 Diffraction Methods in Engineering

ME 508-3 Nano/Microscale Energy and Heat Transfer
ME 509-3 Thermal Radiation Heat Transfer

ME 531-3 Reaction Engineering and Rate Processes
ME 539-3 Catalysis in Energy Processes

ME 562-3 Environmental Degradation of Materials
ME 555-3 Materials Processing

ME 564-3 Ceramic Materials for Electronics

ME 567-3 Tribology

ME 568-3 Alternate Energy and Fuel Resources

ME 577-3 Bioprocess Engineering

Suggested Electives:

ME 582-1 Experimental Research Tools
ME 593-3 Special Topics in Mechanical Engineering
ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.

Biomechanics

Recommended Courses:

ME 535-3 Computer Aided Analysis of Mechanical Systems |
ME 540-3 Tissue Engineering

ME 550-3 Contact Mechanics

ME 585-3 Cellular and Molecular Biomechanics

ZOOL 557-4 Biostatistics

Suggested Electives:
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« ME 582-1 Experimental Research Tools
* ME 593-3 Special Topics in Mechanical Engineering
« ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.

Aerospace Engineering

Recommended Courses:

* ME 507-3 Combustion Phenomena

* ME 527-3 Advanced Flight Dynamics

» ME 528-3 Advanced Orbital Mechanics

* ME 535-3 Computer Aided Analysis of Mechanical Systems |

» ME 538-3 Applied Optimal Design and Control of Dynamic Systems
* ME 545-3 Intelligent Control

« ME 547-3 Advanced Spacecraft Dynamics and Control

* ME 566-3 Advanced Mechanics of Materials

Suggested Electives:

» ME 582-1 Experimental Research Tools
* ME 593-3 Special Topics in Mechanical Engineering
* ENGR 522-3 Intellectual Property and Commercialization

This is only a partial list and students may take classes from other departments to meet graduation
requirements with the approval of their advisor and the MAME Director.

Mechanical Engineering Courses

ME400 - Engineering Thermodynamics Il Combined first and second law analysis: Exergy analysis;
Analysis of power and refrigeration cycles. Detailed treatment of gas and vapor cycles including gas and
steam cycles; Thermodynamics of combustion and reaction of mixtures; Introduction to thermodynamic
property relations, chemical and phase equilibrium. Prerequisite: ME 300. Credit Hours: 3

ME401 - Thermal Measurements Laboratory Study of basic measurements used in the thermal
sciences. Calibration techniques for temperature and pressure sensors. Thermal measurements under
transient and steady-state conditions. Applications include conduction, convection, and radiation
experiments. Uncertainty analysis. The handling and reduction of data. Prerequisite: ME 302. Lab fee:
$25. Credit Hours: 1

MEA405 - Transportation Power Systems Operation and performance characteristics of Otto, Diesel,
Atkinson cycles. Methods of engine testing, types of fuels and their combustion, exhaust gas analysis.
Types, selection, and analysis of jet engines. Analysis of fuel cell types, their performance and limitations.
Operation of electric motors, capacitors, battery packs, and their charging. Prerequisite: concurrent
enrollment in or completion of ME 400, with a minimum grade of C or consent of instructor. Credit Hours:
3

ME406 - Thermal Systems Design Applications of the principles of engineering analysis to the design
of thermal systems. Coordination of such systems as heat exchangers, air conditioners, cogeneration
cooling towers, and furnaces. Emphasis is placed on application of basic principles of heat transfer and
fluid mechanics. Prerequisite: ME 302. Credit Hours: 3

MEA408 - Energy Conversion Systems The study of non-renewable energy resources, their use, and
environmental effects. Thermodynamic principles of vapor power cycles. The operating principles and
current technology of renewable energy systems of wind, solar, and water. Transportation technologies
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and efficiencies are included. Economic considerations of all energy systems. Prerequisite: ME 300.
Credit Hours: 3

ME410 - Applied Chemical Thermodynamics and Kinetics Designed for students interested in
chemical and environmental processes and materials science. Topics covered include application of
the second and third laws of thermodynamics, solution theory, phase equilibria, sources and uses of
thermodynamic data, classical reaction rate theory, kinetic mechanisms, and the determination of rate-
determining steps in chemical reactions. Prerequisite: CHEM 200, 201, ME 300 or consent of instructor.
Credit Hours: 3

MEA415 - Engineering Acoustics Principles of engineering acoustics and their applications to passive
and active noise control techniques. Laboratory experience demonstrates techniques for control and
reduction of noise. Prerequisite: ME 336. Credit Hours: 3

ME416 - Air Pollution Control An overview of problems in air pollution likely to influence the Mechanical
Engineer. Engineering control theory, procedure, and equipment related to control of particulate,
gaseous, and toxic air emissions. Restricted to 4th Year standing and College of Engineering, Computing,
Technology, and Mathematics or consent of instructor. Credit Hours: 3

ME421 - Pneumatic Hydraulic Engineering Design principles of fluid power engineering. The behavior
of fluids in a system. Analysis and design of hydraulic and pneumatics machinery and systems using
fluid as a medium for transmission of power and control of motion. Analysis of steady state and dynamic
behavior. Critical operations and analysis. Credit Hours: 3

ME422 - Applied Fluid Mechanics for Mechanical Engineers Applications of fluid mechanics in internal
and external flows. The mathematical basis for inviscid and viscous flows calculations is developed with
application to pipe and duct flows; external flow about bodies; drag determination; turbomachinery; and
reaction propulsion systems. Semester design project of a fluid mechanical system. Prerequisite: ME 300
and MATH 305; ENGR 370A or 370B concurrently. Credit Hours: 3

ME423 - Compressible Flows Foundation of high speed fluid mechanics and thermodynamics. One-
dimensional flow, isentropic flow, shock waves and nozzle and diffuser flows. Flow in ducts with friction
and heat transfer. Prandtl-Meyer flow. Compressibility effects in reaction propulsion systems. Semester
design project. Prerequisite: ME 300; ENGR 370A or 370B concurrently. Credit Hours: 3

ME431 - Advanced Manufacturing and Sustainability The manufacturing sector accounts for a
significant portion of global energy consumption and greenhouse gas emissions, and there is growing
interest in the potential for advanced manufacturing technologies such as additive manufacturing and
smart manufacturing to reduce the sector's environmental impacts. For sustainable manufacturing,
decision makers should focus on a triple bottom line that addresses the three pillars of sustainability:
economic considerations, social responsibility, and environmental impact. The Advanced Manufacturing
and Sustainability course provides an overview of sustainability, sustainable manufacturing, and
advanced manufacturing processes such as additive manufacturing and smart manufacturing.
Manufacturing cost analysis, energy consumption and environmental impact, life cycle assessment (LCA),
product and process design for sustainability, and sustainable manufacturing systems are also covered in
detail. Prerequisite: ENGR 350A. Credit Hours: 3

MEA435 - Design of Mass Transfer Processes Design principles of mass transfer processes. The rate
mechanism of molecular, convective, and interphase mass diffusion. The design of selected industrial
mass transport process operations such as absorption, humidification, water-cooling, drying, and
distillation. Prerequisite: ME 302. Credit Hours: 3

ME440 - Design of HVAC and Building Energy Systems Building energy design and simulation; HVAC
systems, heating and cooling load analysis; Air conditioning processes; Principles of human thermal
comfort. Prerequisite: ME 302. Restricted to graduate standing or consent of the instructor. Credit Hours:
3

ME446 - Energy Management Fundamentals and various levels of analysis for energy management of

commercial buildings and industrial processes and buildings. Use of energy management systems and
economic evaluations are required in course projects. Prerequisite: ME 302. Credit Hours: 3
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ME449 - Mechanics of Advanced Materials Mechanical behavior of composite materials, cellular
materials, functionally graded materials. Constitutive equations for the linear and nonlinear ranges, failure
theories, fracture mechanics. Application to the design of composite and sandwich structures, pressure
vessels, shafts, armor under static loading, impact and blast loading. Prerequisite: ENGR 261; ENGR
350A or 350B concurrently. Credit Hours: 3

MEA450 - Introduction to Battery Engineering Fundamentals of battery operation. Overview of battery
chemistries. Battery applications. Design considerations. Emerging Technologies. Restricted to 4th Year
standing. Credit Hours: 3

MEA451 - Advanced Dynamics Three-dimensional kinematics and dynamics of particles and rigid bodies;
Coordinates and reference frames; Rotations of rigid bodies; Euler angles; Newtonian mechanics; Work
and energy; Generalized coordinates and degrees of freedom; Analytical mechanics with a focus on
Lagrange's equations; Hamilton's principle for continuous elastic systems. Prerequisites: MATH 305 and
ME 309 with a grade of C or better or graduate standing. Credit Hours: 3

ME459 - Carbon Management - Engineering Capture and Conversion Carbon management is
expected to affect every sector and industry. Knowledge of the state of art technologies for carbon
capture, utilization and storage, and assessment methodologies for estimating the impact of the
implementation of technologies on greenhouse gas emissions are building blocks to understanding,
developing, and implementing carbon management strategies. The course will encompass: a) process
descriptions including current efficacies, quantitative process analysis, and materials properties involved
in carbon dioxide separation and capture including direct air capture; b) fundamental processes involved
in carbon dioxide conversions using thermo-electro-biochemical and biological routes; qualitative and
guantitative discussions on rate processes involved and net carbon reductions by the processes, and c)
greenhouse gas emissions assessments using systems approaches and integrative approaches such
as life cycle analysis and other numerical techniques. Prerequisite: ME 400 with a grade of B or better or
consent of instructor. Credit Hours: 3

ME463 - Introduction to Ceramics Structure and physical properties, mechanical properties, processing,
and design of ceramics. Prerequisite: ME 312 or equivalent. Credit Hours: 3

ME464 - Electronic Properties and Applications of Materials Electronic properties of materials,

and the applications of materials as electronic components. The effects of chemistry, crystal structure,
stoichiometry, processing, and microstructure on the electronic properties are discussed, along with the
functions, performance requirements, and testing methods of materials for conductors, semiconductors,
insulators, dielectrics, ferroelectric, piezoelectric, electro-optical, superconductors, and magnetic
materials. Prerequisite: ME 312 or consent of the instructor. Credit Hours: 3

MEA465 - Introduction to Nanotechnology Survey of the rapidly developing fields of nanometer science
and engineering. Impact on society; principles of self-assembly; production and properties of nano-
materials; cell mechanism as a model for assemblers; nano-tools; and nano-systems are explored.
Prerequisite; CHEM 210. Credit Hours: 3

ME470 - Mechanical System Vibrations Linear vibration of mechanical systems; System modeling; Free
and forced response of single degree of freedom systems; Lagrange's equations; Multi-degree of freedom
systems; Modal analysis for response calculations; Vibration of continuous systems. Prerequisite: ENGR
261, ENGR 351, MATH 305. Credit Hours: 3

ME472 - Materials Selection for Design Interaction of material design process with material selection
criteria. Comparison of materials properties, processes, and fabrication. Project work includes design
models, materials selection rationale, oral presentation of projects, construction of mock-up models,
and theoretical design problems in the area of the student's specialization, including materials selection
considerations for biomaterials/biomedical applications. Prerequisites: ME 312, ENGR 261; ME 222 or
ENGR 222 or ENGR 296. Credit Hours: 3

MEA475 - Machine Design | Design of machines using bearings, belts, clutches, chains, and brakes.

Develops application of the theory of fatigue, power transmission, and lubrication to the analysis and
design of machine elements. Prerequisite;: ENGR 351; ENGR 350A or 350B concurrently. Credit Hours: 3

2025-2026 Academic Catalog 10



ME477 - Fundamentals of Computer-Aided Design and Manufacturing Introduction to the concepts of
computer-aided design and manufacturing (CAD/CAM). Subjects include computer graphics, geometric
modeling, engineering analysis with FEM, design optimization, computer numerical controls, project
planning, and computer integrated manufacturing. (CIM). Students are required to use computer
packages for projects. Prerequisite: ME 475 or consent of instructor. Lab fee: $25. Credit Hours: 3

ME478 - Finite Element Analysis in CAD Course to cover a multitude of topics in CAD/CAE with
emphasis on finite element modeling and analysis. Overview of CAD/CAM/CAE; FEA software; FEA
problems including trusses, beams, frames, thermal analysis, and fluid mechanics; design optimization;
rapid prototyping. Students are required to use FEA software for homework assignments and a design
project. Prerequisite: ME 302. Co-requisite: ME 475. Lab fee: $25. Credit Hours: 3

ME480 - Computational Fluid Dynamics Application of computational fluid dynamics techniques to
the solution of problems in engineering heat transfer and fluid flow. Discretization techniques; stability
analysis. Introduction to grid generation. Prerequisite: ENGR 351, ENGR 370A (or 370B concurrently);
ME 302 or consent of instructor. Credit Hours: 3

MEA481 - Design and Implementation of Vision System (Same as BME 481) This course provides

an introduction to a vision system and instrumentation with engineering applications including optical
microscopy. A vision system is an essential tool in most of the applications, and optical microscopy

is a powerful scientific tool to study microscale worlds. Topics covered in basic geometrical optics,
optoelectronic devices, basic electronics for illumination system, optical microscopy, actuators in the
microscope, fundamentals of fluorescence microscopy, and advanced imaging techniques. Prerequisites:
ENGR 296 or ME 222 or consent of instructor. Credit Hours: 3

ME486 - Nondestructive Evaluation of Engineering Materials (Same as CE 486) Overview of
common nondestructive evaluation (NDE) techniques, such as visual inspection, eddy current, X-ray,
and ultrasonics, to measure physical characteristics of and to detect defects in engineering materials.
Laboratory experiments include contact ultrasonic, magnetic particle, liquid penetrant, and infrared
thermography methods of testing. Prerequisite: ME 312 with a grade of C or better. Credit Hours: 3

ME493 - Materials in Energy Applications Materials are central to every energy technology. The course
will provide information on high performance materials for alternative energy technologies and developing
a fundamental understanding of their structure-property-performance relationships. It will include
materials for fuel cells, lithium-ion batteries, supercapacitors, photovoltaics, solar energy conversion,
thermoelectrics, and hydrogen production and storage, catalysts for fuel conversion. Prerequisite: ME
312. Credit Hours: 3

MES500 - Advanced Engineering Thermodynamics This course creates computer programs to solve
complex problems in thermodynamics relating to vapor power cycles, gas power cycles, refrigeration
cycles, and psychrometric evaluations. The course also covers advanced thermodynamic relations
involving equations of state and chemical equilibrium. Prerequisite: ME 400 or equivalent or consent of
instructor. Credit Hours: 3

MES01 - Transport Phenomena Mechanism of heat, mass and momentum transport on both molecular
and continuum basis. Estimation of transport properties. Generalized transport equations in one- or
three-dimensional systems. Analogy of mass, heat and momentum transfer. Macroscopic balances,
simultaneous mass and heat transfer. Prerequisite: ME 302. Credit Hours: 3

MES502 - Conduction Heat Transfer Engineering considerations involving the construction of
mathematical and numerical models of conduction heat transfer and the interpretation of results of
analyses. Prerequisite: ME 302. Credit Hours: 3

MES03 - Convective Heat Transfer Laminar and turbulent forced convection heat transfer over surfaces
and inside tubes, including non-circular cross sections. Developing flows. Laminar free convection.
Emphasis throughout is on the analytical approach. Prerequisite: ME 302. Credit Hours: 3

MES504 - Diffraction Methods in Engineering X-ray and neutron physics. Geometry of crystals.
Scattering of X-rays and neutrons by atoms, crystals, and noncrystalline matter. Kinematical theory
of diffraction. Powder method, Laue method. Formation and analysis of diffraction patterns. Analysis
of crystal defects. Mechanical property measurement. Residual Strain measurement. Stress-Strain
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analysis. Thermal property measurement. Prerequisite: ME 312 with a grade of C+ or better or instructor
permission. Credit Hours: 3

MES505 - Vehicle Dynamics To provide an introductory coverage of dynamics of vehicle systems. The
topics include mainly automotive systems but others such as aircraft and train systems may be discussed.
Students will become familiar with issues related to tire behavior, vehicle suspension design, steering,
vehicle and load transfer. Prerequisite: ENGR 261. Credit Hours: 3

MES507 - Combustion Phenomena Basic combustion phenomena-chemical rate processes-flame
temperature, burning velocity, ignition energy, quenching distance and inflammaubility limits-laminar
and turbulent flame propagation-aerodynamics of flame-gaseous detonations-two phase combustion
phenomena-fluidized bed combustion. Prerequisite: ME 300. Credit Hours: 3

MES508 - Nano/Microscale Energy and Heat Transfer Review of limitations of macroscopic energy
transport models; Energy transport and conversion mechanisms at the micro/nano/molecular scale;
Energy transfer in nanostructured energy devices; Related topics on the transport of electrons, phonons
and molecules; Molecular Dynamics simulation. Restricted to graduate standing or consent of the
instructor. Credit Hours: 3

MES509 - Thermal Radiation Heat Transfer Review of radiation fundamentals. Prediction of radiative
properties using classical electromagnetic theory. Properties of real materials. Governing equations
between blackbody and graybody surfaces. Exchange of radiation between nondiffuse, nongray
surfaces. Radiation in the presence of other energy transfer modes. Approximate and computer solution
techniques. Prerequisite: ME 302. Credit Hours: 3

MES525 - Small Particle Phenomena Small particle formation, behavior, properties, emission, collection,
analysis and sampling. Includes atomization, combustion, transport of suspension and sols, filtration, light
scattering and movement patterns of mono and polydisperse particles and use of a device to measure
size, size distribution and one other physical property of an aerosol. Restricted to graduate standing.
Credit Hours: 3

MES527 - Advanced Flight Dynamics Introduction to the performance, stability, and control of aircraft.
Fundamentals of configuration aerodynamics. Methods for analyzing the dynamics of physical systems.
Characterization of modes of motion and desirable flying qualities. Case studies in aircraft stability and
control. A term project is required for the class. Restricted to graduate standing. Credit Hours: 3

MES528 - Advanced Orbital Mechanics Natural behavior of planets and moons in the solar system
as well as spacecraft motion: orbit dynamics, two-body problem, perturbations, and stability; trajectory
generation and control, on-orbit maneuvers, and transfers. A term project is required for the class.
Restricted to graduate standing. Credit Hours: 3

MES531 - Reaction Engineering and Rate Processes Chemical kinetics of homogeneous and
heterogeneous reactions, kinetic theories, mechanism and mathematical modeling. Reactor design.
Design of multiple reactions; temperature and pressure effects. Nonisothermal and nonadiabatic
processes. Non-ideal reactors. Prerequisite: ME 435. Credit Hours: 3

MES535 - Computer Aided Analysis of Mechanical Systems | Computer aided kinematic and dynamic
analysis of planar mechanism: topics will include formulation of kinematic and dynamic equations

of motion for planar systems. Automatic generations of kinematic constraint such as resolute joint,
translation joint, etc. Numerical techniques for solution of nonlinear, differential, and algebraic equations,
application of these techniques to planar mechanism and robotic systems. Prerequisite: ME 309. Credit
Hours: 3

MES537 - Nonlinear Vibrations Dynamic response and stability of nonlinear systems. Examples and
sources of nonlinearity. Various techniques for studying dynamic behavior or nonlinear systems.
Prerequisite: ME 470 or consent of instructor. Credit Hours: 3

MES538 - Applied Optimal Design and Control of Dynamic Systems Unconstrained and Constrained
Mechanical-System Optimization Problems; Variational Calculus; Continuous Optimal Control; The
Maximum Principle and Hamilton-Jacobi Theory; Dynamic-Systems Optimum-Control Examples; Design
Sensitivity Analysis; Numerical Methods for Dynamic-System Design and Control Problems; Application
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of the above techniques to Large Scale Dynamic Systems. Prerequisite: ME 470 or equivalent. Credit
Hours: 3

MES539 - Catalysis in Energy Processes This course spans the full range from fundamentals of
kinetics and heterogeneous catalysis via modern experimental and theoretical results of model studies
to their equivalent large-scale energy processes. Several processes are discussed including hydrogen
production, fuel cells, liquid fuel synthesis. Prerequisite: ME 410 or consent of instructor. Credit Hours: 3

MES540 - Tissue Engineering (Same as BME 540) Fundamentals of tissue engineering will be discussed.
Developing biomaterials for artificial scaffolds and cell populations within the scaffolds will be discussed.
Stem cells for cell-based therapy will be highlighted. Design of various organ-on-chips will be covered.
Other topics include recent advances in 3D bioprinting for organ engineering/regenerative medicine.
Advances in in-vitro tumor models will be discussed. Ethical considerations will be emphasized. Credit
Hours: 3

MES545 - Intelligent Control Techniques to design and develop intelligent controllers for complex
engineering systems. Specific techniques covered are fuzzy logic, expert systems, genetic algorithms,
simulated annealing and any combinations of these. Prerequisite: ME 336 or consent of instructor. Credit
Hours: 3

MES47 - Advanced Spacecraft Dynamics and Control Space missions and how pointing requirements
affect attitude control systems. Rotational kinematics and attitude determination methods. Modeling and
analysis of the attitude dynamics of space vehicles. Rigid body dynamics, effects of energy dissipation.
Gravity gradient, spin, and dual spin stabilization. Rotational maneuvers. Impacts of attitude stabilization
techniques on mission performance. A term project is required for the class. Restricted to graduate
standing. Credit Hours: 3

ME549 - Wave Propagation, Impact and Explosions This course will deal with the dynamic response of
materials and structures to dynamic events with particular emphasis on crashes, impacts and explosions.
Prerequisite: ENGR 261 or consent of instructor. Credit Hours: 3

MES50 - Contact Mechanics Course covers fundamentals of mechanics of elastic and inelastic solids
in contact. Although the primary focus is on elastic contact, topics involving plastic flow, thermo-elastic
effects and contact of rough surfaces are included in the content. Restricted to graduate standing. Credit
Hours: 3

MES551 - Advanced Vibration Analytical techniques for the vibration of discrete, continuous, and hybrid
discrete-continuous systems; Vibration of conservative and nonconservative systems with focus on their
representation in terms of linear operators; Properties of vibrating systems; Discretization methods for the
analysis of continuous and nonlinear systems; Vibration and stability of gyroscopic systems. Prerequisite:
ME 470 with a grade of C or better or graduate standing. Credit Hours: 3

MES55 - Materials Processing Course to cover a multitude of topics in the processing of metals,
ceramics and, to a lesser extent, polymers. Examples are: materials benificiation, extraction, solidification,
sintering and thin film deposition; topics for which the scientific basis for the processes is well established.
Prerequisite: ME 312 and 410 or consent of instructor. Credit Hours: 3

MES562 - Environmental Degradation of Materials Course designed for majors in engineering and the
physical sciences. Topics covered include general corrosion, oxidation, hydrogen embrittlement, stress
corrosion cracking and fine particle erosion. Approach will draw on principles of chemistry and materials
science. Prerequisite: CHEM 200 and CHEM 210, ME 312, or consent of instructor. Credit Hours: 3

MES564 - Ceramic Materials for Electronics Ceramic materials contribute essential passive functions
as components for a wide range of electronic applications related to sensors and energy converters.
Ceramic material's electronic properties, electronic and ionic conduction in ceramic oxides; processing,
properties and applications of ceramic materials for electronics, solid-oxide fuel cells, properties,
fabrication and performance will be covered in this course. Prerequisite: ME 312, 463 or consent of
instructor. Credit Hours: 3

MES565 - Finite Element Analysis (Same as CE 551) Finite element analysis as a stress analysis or
structural analysis tool. Derivation of element stiffness matrices by various means. Application to trusses,
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plane stress/strain and 3-D problems. Dynamic and material nonlinearity problems. Restricted to graduate
standing in engineering or consent of instructor. Credit Hours: 3

MES566 - Advanced Mechanics of Materials (Same as CE 557) Advanced topics in mechanics of
materials including: elasticity equations; torsion of non-circular sections; generalized bending including
curved beams and elastic foundations; shear centers; failure criteria including yielding, fracture and
fatigue; axisymmetric problems including both thick and thin walled bodies; contact stresses; and stress
concentrations. Restricted to graduate standing in engineering or consent of instructor. Credit Hours: 3

MES567 - Tribology Analysis and design of tribological components particularly bearings. A number of
modern developments in the field and advanced topics will be presented. Restricted to graduate standing
or consent of instructor. Credit Hours: 3

MES568 - Alternative Energy and Fuel Resources The course covers the alternatives for energy
resources and the impact of the human growth on the energy usage and its environmental
consequences. The course describes the fossil fuel era, renewable energy resources, and hydrogen fuel
era. The fundamentals of each of these fuel types, their conversion to usable energy and the potential
of each of these fuels for the future is discussed. Prerequisite: ME 300 and 400, or instructor's consent.
Credit Hours: 3

MES569 - Non-Destructive Evaluation Course to cover a multitude of topics in non-destructive evaluation
(NDE) techniques with emphasis on recent advancements in the field. Introduction to the field of NDE.
Overview of common NDE techniques, such as visual inspection, eddy current, X-ray and ultrasonics.
Recent development and research areas in NDE. Credit Hours: 3

MES577 - Bioprocess Engineering (Same as BME 577) This course introduces the Mechanical and/or
the Biomedical Engineer to the applications of bioprocesses to biotechnology, bacterial cell cultivation,
animal cell cultivation, plant cell cultivation and medical applications bioprocessing. Attention will be
given to a short survey of the working cells and rectors for cell growth, but will be an overview in nature.
Restricted to graduate student standing. Credit Hours: 3

MES580 - Seminar Presentations of topics in the broad areas of mechanical engineering such as thermal,
mechanics, materials and acoustics. Restricted to enroliment in program leading to Master of Science of
Mechanical Engineering. Credit Hours: 1

MES581 - Microrobotics This course provides an introduction to Microrobotics which is a newly emerging
robotics field. Since the micro/nano-scale technologies have been improved dramatically, the microrobot
has been highlighted for applications in healthcare, biotechnology, etc. Topics covered: the forces and
its effects on microrobots at the micron scale, the fabrication methods, control/sensing methods for
microrobots, microrobots actuation methods, and locomotions in low Re number regime. In addition, the
course will summarize and describe the near-future challenges in Microroborics. Restricted to graduate
standing. Credit Hours: 3

MES582 - Experimental Research Tools Topics important to engineering graduate students engaging in
research. These topics include: laboratory safety, statistical data analysis, experimental design, library
research and chemical hygiene. Restricted to graduate enrollment in Engineering. Credit Hours: 1

MES583 - Technical Research Reporting Analysis of technical and scientific writing: journal article,
thesis, research paper. Guidelines and principles for writing engineering research literature and
proposals. Term project involving thesis or research paper proposal to meet department requirements.
Prerequisite; ME 582. Special approval needed from the instructor. Credit Hours: 1

MESS85 - Cellular and Molecular Biomechanics Mechanics of living cells at the micron/ nanoscale
level. Molecular forces, bond dynamics, force-induced protein conformational changes. Structural basis
of living cells, contractile forces, mechanics of biomembranes, the nucleus, the cytoskeletal filaments-
actin, microtubule, intermediate filaments. Active and passive rheology, microrheological properties of
the cytoskeleton. Active cellular processes such as cell adhesion, cell spreading, control of cell shape,
and cell migration. Discussion on the experimental techniques including single-molecule approaches to
understanding these key cellular processes. Discussion of theoretical models that predict these cellular
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processes and their limitations. Introduction to mechanobiology. A term project is required for the class.
Restricted to graduate standing. Credit Hours: 3

MES586 - Additive Manufacturing Overview of common additive manufacturing (AM) systems, such
as stereolithography (STL), fuse deposition modeling (FDM), powder bed fusion, laminated object
manufacturing (LOM), etc. Application of AM in aerospace, automobile, medical, and bioengineering.
Material selection and processes for AM. Lab fee: $25. Credit Hours: 3

MES592 - Special Investigations in Engineering Advanced topics in thermal and environmental
engineering. Topics are selected by mutual agreement of the student and instructor. Four hours maximum
course credit. Special approval needed from the instructor and department chair. Credit Hours: 1-4

MES593 - Special Topics in Mechanical Engineering Studies of special topics in various areas in
mechanical engineering. Such topics as coal refining, energy conversion, thermal systems, mechanics,
robotics, CAD/CAM, TOM and engineering materials. Special approval needed from the instructor. Credit
Hours: 3

MES595 - Research Paper Research paper on a topic approved by a faculty advisor and committee

in Mechanical Engineering. This course is restricted to graduate students in the non-thesis option.
Restricted to graduate standing in Mechanical Engineering. Special approval needed from the instructor
or department. Credit Hours: 3

ME599 - Thesis Six hours maximum course credit. Credit Hours: 1-6

MEG600 - Doctoral Dissertation Dissertation research. Hours and credit to be arranged by director of
graduate studies. Graded S/U only. Restricted to admission to Ph.D. in Mechanical Engineering program.
Credit Hours: 1-16

MEG601 - Continuing Enrollment For those graduate students who have not finished their degree
programs and who are in the process of working on their dissertation, thesis, or research paper. The
student must have completed a minimum of 24 hours of dissertation research, or the minimum thesis, or
research hours before being eligible to register for this course. Concurrent enrollment in any other course
is not permitted. Graded S/U or DEF only. Credit Hours: 1

Mechanical Engineering Faculty

Chowdhury, Farhan, Professor, Ph.D., University of lllinois at Urbana-Champaign, 2011; 2015.
Biomedical Engineering, stem cell biology, regenerative medicine, biomedical and molecular mechanism
of tumorigenic cancer cells.

Chu, Tsuchin P., Professor and Director of the Engineering Science Ph.D. Program, Ph.D., University
of South Carolina, 1982; 1990. Non-destructive evaluation, biomedical engineering, FEA, carbon
composites, CAD/CAM, machine vision, optical methods in experimental mechanics, image processing
and analysis.

Dong, Bin, Assistant Professor, Ph.D., Virginia Polytechnic Institute and State University, 2019; 2023.
Vibration of mechanical systems, vibration analysis based on symmetry principles.

Eslamiat, Hossein, Assistant Professor, Mechanical Engineering, Ph.D., Syracuse University, 2020;
2020. Nonlinear Dynamics, Control and Estimation for Underactuated Systems.

Esmaeeli, Asghar, Professor, Ph.D., The University of Michigan, 1995; 2005 Large scale computations
of multiphase flows, phase change phenomena, and electrohydrodynamics.

Filip, Peter, Professor, Ph.D., Technical University Ostrava, D.Sc., Academy of Sciences, Prague, Czech
Republic, 1989. 1989; 1999. Materials science and engineering nanotechnology, friction science and
applications, biomaterials, shape memory, alloys and advanced composite materials.

Jung, Sangjin, Assistant Professor, Ph.D., Hayang University, 2012; 2021. Additive manufacturing,
product design.

Koc, Rasit, Professor, Ph.D., Missouri University Science and Technology, 1989; 1994. Advanced
Materials and composites processing and characterization.
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Mathias, James A., Professor, Ph.D., Ohio State University, 2001; 2003. Nanotechnology,
microchannels, heat transfer, thermodynamics, energy utilization.

Nilufar, Sabrina, Assistant Professor, Ph.D., University of Illinois, Champaign, 2014. Advanced
materials, covetics and reinforced composite materials processing and characterization. Phase

transformation, corrosion resistance, and thermal and electrical properties for aerospace, military armors,

cardiovascular stents application, and biomedical implants for orthopedic application.

Nsofor, Emmanuel C., Professor, Ph.D., Mississippi State University, 1993; 1999. Heat transfer,
advanced energy systems, renewable energy sources, computational fluid dynamics (CFD).

Swift, Geoffrey, Assistant Professor, Ph.D., California Institute of Technology, 2004; 2020. Advanced

batteries and battery materials; mechanics of materials; ceramic materials.

Emeriti Faculty

Abrate, Serge, Professor, Emeritus, Ph.D., Purdue University, 1983; 1995.

Agrawal, Om, Professor, Emeritus, Ph.D., University of Illinois-Chicago, 1984; 1985.

Don, Jarlen, Professor, Emeritus, Ph.D., Ohio State University, 1982; 1985.

Farhang, Kambiz, Professor, Emeritus, Ph.D., Purdue University, 1989; 1990.

Harpalani, Satya, Professor, Emeritus, Ph.D., University of California, Berkeley, 1985; 2001.
Hippo, Edwin J., Professor, Emeritus, Ph.D., Pennsylvania State University, 1977; 1984.
Jefferson, Thomas B., Professor, Emeritus, Ph.D., Purdue University, 1955; 1969.

Kent, Albert C., Professor, Emeritus, Ph.D., Kansas State University, 1968; 1966.

O’Brien, William S., Associate Professor, Emeritus, Ph.D., West Virginia University, 1972; 1973.

Orthwein, William C., Professor, Emeritus, Ph.D., University of Michigan, 1958; 1965.
Swisher, George M., Professor, Emeritus, Ph.D., Ohio State University, 1969; 1999.

Swisher, James H., Professor, Emeritus, Ph.D., Carnegie Mellon, 1963; 1983.

Tempelmeyer, Kenneth E., Professor, Emeritus, Ph.D., University of Tennessee, 1969; 1979.
Wittmer, Dale E., Professor, Emeritus, Ph.D., University of Illinois, 1980; 1986.

Wright, Maurice, Professor, Emeritus, Ph.D., University of Wales, United Kingdom, 1962; 1984.
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