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Richard Kent
MAE Department Chair

Co-founder for UVA Center for Applied 
Biomechanics (CAB)

UVa Researchers Engineer Safety for the Football Field (wmra.org)

https://www.wmra.org/wmra-news/2015-10-19/uva-researchers-engineer-safety-for-the-football-field


Awesome Combination of 2 Majors in 1 Department



>30 faculty members in MAE
Continuous growth in the years to come 



Safety for Athletes
Featured in the Super Bowl!



World-Class Energy Faculty
Featured at the White House!



Underwater Autonomous Systems 



Invited to Capitol Hill





Mission
• To educate undergraduate and graduate students to 

apply the principles of the physical sciences, 
mathematics and engineering to solve challenging 
multidisciplinary problems; 

• To empower the students to teach themselves new 
knowledge and ideas to solve problems far beyond the 
factual boundaries of their education; 

• To develop socially-conscious, informed, articulate, and 
transformative leaders of the profession, academia, 
and society as a whole.



ME Faculty Research Tracks at a Glance

Biomechanical 
Engineering for 
Health

Cyber-Physical 
Systems and 
Autonomy

Sustainability in Energy, 
Manufacturing and 
Transportation
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• Fluids & Thermal Transport
• Structures & Materials
• Dynamics & Control

• Experimental & Computational Method 
• Probability and Mathematical Analysis

• Systems Level Design
• Mechatronics (ME) 
• Flight Vehicles (AE)
• Research & Development

ME & AE Curriculum Focus



Mechanical Engineering 
Curriculum



Spring 2025 Courses
1st Years May be Eligible

• MAE 2040 Computer Aided Design
• MAE 2300 Statics (Physics I Prereq)
• MAE 2100 Thermodynamics (Calc II Prereq)
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2nd Year

THIRD SEMESTER FOURTH SEMESTER
credits credits

APMA 2120 Multivariable Calculus 
III

(4) APMA 
2130

Ordinary Differential 
Eq.

(4)

MAE 2020 Intro to Mechanical 
Engr

(2) MAE 2100 Thermodynamics (3)

MAE 2040 Computer Aided 
Design

(1) MAE 2310 Strengths of Materials (3)

MAE 2300 Statics (3) MAE 2320 Dynamics (3)
PHYS 2415 General Physics II (3) MAE 2330 Mechanics Laboratory (2)
PHYS 2419 General Physics II 

Workshop
(1) ________

__
Unrestricted Elective 14 (3)

STS 2600 Engineering Ethics (3)

Total (17) (18)

 Offered in both Spring and Fall semesters 
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3rd Year

FIFTH SEMESTER SIXTH SEMESTER
credits credits

APMA 3140 Applied Partial Diff. 
Eqns

(3) MAE 3140 Elem Heat & Mass 
Transfer

(3)

MAE 3210 Fluid Mechanics (ME) (3) MAE 3420 Computational Methods (3)
MAE 3230 Thermal Fluids 

Laboratory
(2) MAE 3620 Machine Elem & Fatigue (3)

MAE 3310 Aerospace Structures (3) MAE 3840 Mechanical Engineering 
Lab

(2)

MAE 3710 Mechanical Systems (3) MAE 4710 Mechatronics (4)
__________ Unrestricted Elective 24 (3) APMA 

3110
Applied Probability & 
Statistics

(3)

Total (17) (18)

 Offered in both Spring and Fall semesters 
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The Mechatronics Lab
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The MILL
(The Mechatronics Innovation and Learning Lab)
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4th Year

SEVENTH SEMESTER EIGHTH SEMESTER
credit
s

credits

MAE 
4610

Mechanical Engineering 
Design I6

(3) MAE 
4620

Mechanical Engineering 
Design II6

(3)

STS 
4500

STS and Engineering 
Practice

(3) STS 
4600

Engineer, Ethics, Prof. Resp. (3)

_______
_

Math-Science/Tech 
Elective 17

(3) _______
_

Math-Science/Tech 
Elective 36

(3)

_______
_

Math-Science/Tech 
Elective 27

(3) _______
_

HSS Elective 3 (3)

_______
_

HSS Elective 2 (3) _______
_

Unrestricted Elective 34 (3)

Total (15) (15)
31



4th Year Design Projects

• Learn to design, build, and test a component or 
system

• Topics of 2024-2025 projects:
Dr. Smith: ASME Robot Mini Golf Competition
Dr. Sun: EEG Controlled Robot
Dr. Sun: Wearable Robot Assist
Dr. Tomonari: Solar Car Suspension
Dr. Ward & Dr. Sun: Triboelectric Energy Harvester
Dr. Xu: Flexible Temperature Sensor

Dr. Forman: Torque-based Bone Density Estimation
Dr. Forman: Wrist Fracture Simulator
Dr. Garner: Educational Engine
Dr. Kent: Head-to-Ground Helmet Test
Dr. Lagor: Energy Harvesting via Ballonet
Dr. Matharu: Hybrid Humanoid Robot
Dr. Scott: Kelvin Fridge
Dr. Smith: ASME Ball Bearing Sort & Transport
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MAE Faculty & Societies



Pi Tau Sigma
Virginia Delta Xi Chapter
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What is Pi Tau Sigma?

➢ Pillars:

○ Integrity, Service, Leadership
➢ Academic Recognition
➢ Social
➢ Service
➢ Tradition
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Academic Recognition

➢ Ranking (top 25%)
➢ Resumé and Employment

○ Career fairs
○ Alumni Network
○ TA, RA

➢ Graduation Stole
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Service

➢ Giving back to Mech-E Department

○ Open houses
○ Majors fairs
○ MAE Picnic

➢ Mentoring

○ Office Hours
○ Career Fair Advice
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Why join a design team?

Academics
• Real world application 

of course curriculum
• Improved performance 

in 3rd year major classes
• Develop a strong 

community within the 
MAE department

Career
• Increased access to 

internship 
opportunities

• Major green flag on 
resume



Design• Conceptual Design
• Analyze Ruleset 
• Test and discuss 

aircraft configurations
• XFLR5 – stability, 

sizing, and weight
• Design Reviews: 

CoDR, PDR, CDR
•  SolidWorks CAD of full 

aircraft



Build
• Waterjet, CNC, Laser Cutter
•  Lacy Hall build sessions
• Wood construction 

techniques: superglue, 
epoxy, mechanical linkages

• Monokote wrapping
• Integration & Assembly



Fly
• Motor/propellor 

thrust testing
• RC servo flight 

integration
• Test flights at 

Milton Airfield
• Test crashes at 

Milton airfield
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WHAT IS VIRGINIA MOTORSPORTS?

Our Mission:
• Experiential learning: learning by doing
• Develop communication and 

teamwork skills
• Learn effectively & independently 

Our Members: 
• Build a formula-style race car from 

scratch
• Learn all disciplines of engineering 
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WHAT IS FORMULA SAE?

• Formula SAE is a collegiate design competition 
sponsored by the Society of Automotive 
Engineers (SAE)

• students design and manufacture a 
formula-style race car, either combustion 
or electric

• 4000+ students from around the world

• We build a new car every year
• This year will be our second electric car 
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FAQS

Can I drive it?
If you put in the work and effort to help build it, yeah.

 We hold driving days to allow active members to drive.
How fast does the car go?

We estimate about 70-80 mph, but we’ve never tested that.
How did your team place?

We typically place around the top third of teams.
Requirements for joining?

Be a UVA student.
Show up. 

Ok…… but I don’t think I know enough…
…. Neither did we, yet here we are. 

(You probably meet both of 
these if you’re here/reading this)
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That’s us!!!

Formula SAE Michigan
Michigan International Speedway
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Red Bull Show Run
Washington, DC 
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Formula South
Kennesaw, GA
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Pittsburgh Shootout
Big Beaver, PA
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GET INVOLVED!
Why should you join? 
● Experiential learning

○ Apply classroom knowledge 
& learn new skills

● Real-world engineering 
experience
○ Resume experience and 

networking
● Experience working with a team
● Employers like seeing FSAE on 

your resume

CONTACT US!
Website: 
virginiamotorsportseducation.org/

Email: 
virginiamotorsport@gmail.com

Instagram: @vamotorsports

Join Slack: Virginia Motorsports 
Use your school email!
Join #formula25
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Solar Car at UVA



Mission:
1. Build and race a solar-powered electric vehicle to 

compete and represent UVA
2. Provide an advanced hands-on learning 

experience on a real project

No prior experience needed!



What to Expect:
• Work on one subteam
• Be given productive work immediately

• Learn while doing; come up with questions

Typical commitment:  4-10 hours per week
• One Sunday meeting (3 hrs)
• One to two midweek subteam meetings

The time you put in is what you get out!



Aerobody & Composites
Aerobody:
● Design & manufacture composite 

exterior
● Advanced CAD modeling & 

Computational Fluid Dynamics
● Integration with mechanical & 

electrical components
● Functional feature design

Composites:
● Composite lamination techniques (i.e. 

Resin Infusion) 
● Sandwich structures, fiber orientation, 

leveraging material properties
● Composite mold design and 

manufacturing



Brakes & Steering
What we do: 
● Designing braking components in Solidworks
● Prototyping designs on advanced equipment
● Acquiring sponsorships to fund parts
● Ensuring car safety

Skills: 

● CAD skills in Solidworks
● Advanced machining skills (waterjet, mill, etc.)
● Full beginning-to-end design cycle experience
● Experience working with an electric, solar-

powered car



Chassis
● Design + Manufacture the chassis which is the 

primary structural portion of the car
● Integrate all other subteam components into the 

chassis design
● Learn + Use skills like Computer-Aided Design 

(CAD), Finite Element Analysis (FEA), and welding



Suspension
Working with the moving parts of the solar car.

● CAD Model Suspension Geometry
● Suspension analysis, includes Finite Element Analysis for 

various loads and fatigue over time
● Manufacturing and construction of suspension (CNC, water 

jetting, welding, girlbossing)



Our Alumni:



• Compete in NASA Lunabotics Competition
• Build a lunar mining and construction robot
• Used to support Artemis missions 

(going back to the moon)

MARS
Mechatronics and Robotics Society
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Manufacturing

Welding

Metal Bender

Lathe

Waterjet 3D PrintingMetal 
Rolling

Bandsaw

ProtoTraK
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MAE Undergraduate Research
Professor Haibo Dong, Program Director



MAE Summer UG Research Program 

The MAE department offers 8-10 weeks Summer Undergraduate Research 

Program (SURP) experience for undergraduates wanting to build their skills as 

young researchers.

 As a summer research assistant, you will be immersed in research 

opportunities. You’ll gain valuable experience in the lab and work closely with 

your mentor on a research project designed specifically for summer students.
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Examples of research topics from Summer 24
 Multi-Camera Imaging of Biomechanical Analysis

 Composites for Electric Vehicles (EVs)

 Bio-inspired underwater robotic systems with flexibility and schooling interaction

 Computational Propulsion

 Bio-inspired system design and experiment

 Scramjet Propulsion Research

 Floating Wind Energy and Energy Storage

 Optical Diagnostics for Reacting Flow Systems

 Aerodynamic Laboratory Design and Testing

 Biomechanical evaluation and measurement of microstructural bone characteristics

 Tibia Injury Criteria Development

 Kinematic and Injury Response of Reclined Small Females and Crash Test Dummies

 Flow Measurement via Particle Tracking Velocimetry in the Towing Tank Facility

MAE Summer UG Research Program 
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Center for Engineering Career Development

Find us in Thornton Hall, A-Wing
engineering.virginia.edu/careers

Heather Palmer, Assistant Director

How our team supports undergraduate students:
● Exploring careers
● Gaining experience
● Crafting job and internship search strategies
● Creating strong resumes and cover letters
● Applying to graduate school
● Learning how to navigate employer and alumni events
● Networking and interviewing
● Evaluating options and making decisions
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“First Destinations” of ME graduates

● Consulting firms like Accenture
● AeroJet RocketDyne
● Aurora Flight Services
● Blue Origin
● BMW Manufacturing
● Boeing
● Clark Construction
● General Motors
● Lockheed Martin

● Merck
● Norfolk Naval Shipyard
● Northrop Grumman
● Rolls-Royce
● Schneider Electric
● SpaceX

Here is a sample of the companies Mechanical Engineering students 
choose to work for immediately after graduation:
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MAE UG Research and Internships
A living document maintained by the MAE department 

for students to look for internship opportunities
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UVAccelerated Program
-Accelerate your time to completion of a 

non-thesis Master’s degree-
Professor Peter Griffiths, Program Director



UVAccelerate

Non-thesis Master’s of Engineering degree:

• More interesting and challenging job opportunities, accelerated career advancement, 
and higher earning potential throughout your career.

• UVA Engineering graduate students report an average starting salary $30,000 higher 
than bachelor’s graduates.

• https://engineering.virginia.edu/undergraduate-study/current-undergrads/uvaccelerate
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APPLICATION & DEADLINES

• Online application: https://applycentral.virginia.edu/apply/

• Apply during 3rd year.

• Opens December 1st , closes March 1st, and decision within 30 days.

• No application fee, optional GRE, & one letter of recommendation for UVA Engineering 
students
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COURSE REQUIREMENTS

30 credit hours of 5000 or 6000 level classes

• Minimum of 18 credit hours of MAE classes

• Up to 12 hours outside the department for engineering, math, or science related courses

• No more than 9 credit hours from 5000 level classes

• No more than 6 credit hours from 5000 level MAE classes

• MAE 7510 – Research Seminar only required class

• Part of Cardinal Education program
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TRANSFER CREDITS

Up to 15 credit hours can be transferred towards degree

• Cannot have been counted towards undergraduate degree

• Charged at undergraduate rate before graduation
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