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Contact:

Natasha Smith
Associate Professor and ME Undergraduate Director

nLsmith@virginia.edu

Jamia Tate
MAE Undergraduate Coordinator

jlt4uy@virginia.edu

Kristin Babel
4th Year Mech, Pi Tau Sigma President

kb6eg@virginia.edu

mailto:nLsmith@virginia.edu
mailto:kb6eg@virginia.edu


1. Department Overview & Faculty Introductions

2. Mechanical Engineering Program

a. Curriculum Overview: Prof. Natasha Smith
b. Course Highlight: Mechatronics
c. Capstone design projects
d. Student Perspectives

3. MAE Undergraduate Research

4. Career Development Office: MAE Job and 
Internship Placement

5. Questions & Answers



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


Faculty Introductions

• Jason Kerrigan
• Chloe Dedic
• Gavin Garner
• Haibo Dong
• Joe Zhu
• Baoxing Xu
• Natasha Smith 
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Student Introductions

• Kristen Babel
• Sam Sheppard
• Joseph Abbe
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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.
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World-Class Energy Faculty
Featured at the White House!
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Safety for Athletes

Featured in the Super Bowl!
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Safety for 
Soldiers
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Underwater Autonomous 
Systems 



13Invited to Capitol Hill
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Six National NASA Aircraft 
Design Championships
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Design Build Fly:
1st in the Nation & 3rd in the World (2019)
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Impacting our world



18Icing a NASA Scholarship
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ME & AE Curriculum Focus

 Fluids & Thermal Transport
 Structures & Materials
 Dynamics & Control

 Experimental & Computational Method 
 Probability and Mathematical Analysis

 Systems Level Design
 Mechatronics (ME) 
 Flight Vehicles (AE)
 Research & Development
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MAE Faculty & Societies
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Sample AE and ME UG Jobs
Aeronautical Systems, Inc.
Aviation Development Directorate
Booz Allen Hamilton
CCRi (Commonwealth Computer Research, Inc.)
Deloitte
Dynetics
Lockheed Martin
National Aeronautics and Space Administration 
(NASA) Naval Air Systems Command (NAVAIR)
Naval Surface Warfare Center Dahlgren Division 
Norfolk Naval Shipyard
Northrop Grumman
Rolls-Royce
Southwest Research Institute
The Aerospace Corporation
The MITRE Corporation
TriMech 
+++++. (MECH ENGR)
Accenture
AECOM 
Anheuser-Busch
Appian Corporation
Arconic
Aurora Flight Sciences
Bechtel
Biocore
BWX Technologies, Inc.
Capital One

Capobianco Engineering Group LLP CBG 
Building Company
Clark Construction Group
DPR Construction
ExxonMobil Corporation
EY
Flowserve Corporation
Framatome Inc.
General Motors
Groundswell Consulting Group
HITT Contracting, Inc.
Huntington Ingalls Industries (HII) Innovative
Lockheed Martin
Luna Innovations 
MathWorks
Merck & Co., Inc. MPR Associates, Inc 
Naval Air Systems Command (NAVAIR) 
Naval Surface Warfare Center, Carderock
Division 
Navigant
NavLabs
Newport News Shipbuilding NextEra Energy, 
Inc.
Norfolk Naval Shipyard Northrop Grumman
Northrop Grumman Corporation Oliver 
Wyman 

Plus many go on to graduate school at universities such as UVA, Stanford, 
MIT, Georgia Tech, Princeton, Michigan, Illinois, ……



22

Partnership with McIntire School 
of Commerce
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Awesome Combination



MAE Undergraduate Reseach

Professor Haibo Dong



Mechanical Engineering Curriculum

Assoc. Professor Natasha Smith, ME Undergraduate Program Director



2nd Year

THIRD SEMESTER FOURTH SEMESTER

credits credits

APMA 2130 Ordinary Differential Eq. (4) APMA 3140 Applied Partial Differential 
Eq.

(3)

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 15 (3)

STS 
2XXX/3XXX

STS Elective4 (3)

Total (17) (17)



3rd Year

FIFTH SEMESTER SIXTH SEMESTER
credit
s

credit
s

APMA 3110 Applied Statistics & Prob (3) MAE 3140 Elem Heat & Mass Transfer (3)
MAE 3210 Fluid Mechanics (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 25 (3)

Total (17) (15)



MAE 4710 Mechatronics
Mechatronics involves the synergistic integration of Mechanical 

Engineering with electronics and intelligent computer control when 
designing and manufacturing industrial product and processes





The Mechatronics Lab



The MILL
(The Mechatronics Innovation and Learning Lab)



4th Year

SEVENTH SEMESTER EIGHTH SEMESTER
credits credits

MAE 4xxx Mechanical Engineering 
Design I6

(3) MAE 4xxx 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 37 (3)
________ Math-Science/Tech Elective 27 (3) ________ HSS Elective 3 (3)
________ HSS Elective 2 (3) ________ Unrestricted Elective 35 (3)

Total (15) (15)



4th Year Design Projects

• Synthesize learning to design, build, 
and test a component or system

• Sample of 2022 projects:
• Mechatronics projects
• Human Powered Vehicle Design
• Formula Car Rear Wheel Steering
• Autonomous Golf Cart
• Wind Turbine Design
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Henry Goodman, Alex Pascocello, Jacob Deane, Vishal Singh, 
Logan Montgomery, Matt Deaton advised by Prof. Furukawa 

Drive-by-Wire Ford Escape  

Methods
Steering: Send two voltages from a dual channel 
DAC to the car’s ECU to mimic the signals from the 
torque sensor in the power steering unit
Throttle: Send three voltages from 3 DACs to the 
car’s ECU to mimic the signals from the three 
potentiometers in the throttle pedal
Braking: Control a stepper motor to pull the brake 
from behind via a pulley system
Input: Make all motion subsystems controllable via a 
wireless Logitech remote
Software: The Robot Operating System drives the 
operation and communication between different 
Python and Arduino programs to control motion, read 
the CAN bus, and configure the remote input
PID Control: Tune PID functions for the steering and 
braking systems to enable smooth and prompt 
positional control

Design
Control:

Electrical: 

Software:

Capstone Design Team | Mechanical Engineering | May 2022

Testing & Results
Motion Model Comparison:

System Response Time:

PID Tuning Response (Brake):

Left: LiDAR point cloud, Right: On-road test

Conclusions
• More internal noise in the motion model
• Car and motion model converge at cruising speeds
• System response times superior to human response
• On-Road testing successful; car is intuitively 

maneuverable
Future work: Further PID tuning, safeguards to burning 
out PSU, programmed E-Stop procedure sensor fusion, 
autonomy

Background
Goal: Alter the motion systems of a car to be 
controlled via mechatronic systems

Context: Drive-by-wire allows an automobile to be 
programmed for autonomy. An autonomous personal 
vehicle provides mobility to those who can’t drive, 
makes traveling a passive activity, and could lead to 
less road congestion and carbon emissions.

Dept. of Mechanical & 
Aerospace Engineering  

Left 
Trigger Right 

Trigger

Left 
Joystick

Throttle 
(RPMs)

Brake 
Pedal

Steering 
Wheel
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Student Perspectives



Sam Sheppard
About Me: 

- 4th Year Mechanical Engineer
- Engineering Business Minor

- Member of Pi Tau Sigma (Mech-E Honors Society)
- Member of Tau Beta Pi (Engineering Honors Society)
- Lab Assistant in the UVA Rapid Prototyping Lab
- 2 Summers interning at Johns Hopkins University Applied Physical Laboratory in 

Laurel, MD working in Research and Development
- Technical Interests: Computer Aided Design, 3D Printing, Laser Cutting, 

Mechatronics, Finite Element Analysis
- Hobbies: Baseball, Basketball, Golf, Fishing, UVA Sports

Contact Information: sms8hny@virginia.edu



Kristen Babel
About Me:

● 4th Year Mechanical Engineer
○ Material Science Engineering Minor

● President of Pi Tau Sigma (Mech-E Honor Society)
● Internship Experience:

○ GE Aviation — Manufacturing Engineer
○ HSBC – Markets & Securities Services Intern (Let me know if 

you have questions about a finance path!)
● Research Assistant my third year with the Link Lab
● Favorite ME Class: Mechatronics
● Other stuff about me:

○ Member of a sorority (Zeta Tau Alpha), I foster a dog, club 
swimming, lifeguarding, IM volleyball

Contact Information: kb6eg@virginia.edu

mailto:kb6eg@virginia.edu


Joseph Abbe

About Me: 
- 4th Year Mechanical Engineer

- Materials Science Minor
- Member of Pi Tau Sigma (Mech-E Honors Society)
- SMART Scholarship Scholar

- Interned/Will work at Marine Corps Systems Command
- Favorite Class: Advanced Mechatronics
- Clubs: Rock Climbing Team, Officer in the Outdoors Club at UVA
- Hobbies: Hiking/Backpacking, Rock Climbing, Mountaineering
- Fun Fact: I make my own bread and kombucha

Contact Information: jca5cu@virginia.edu



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.



MAE Summer UG research program 
Examples of research topics from Summer 22

Applied biomechanics

Autonomous drones

Human Robot Collaboration for Assembly Work

Bio-inspired design and flow physics

Scramjet design for highly maneuverable hypersonic 

vehicles

Thermal imaging and image processing

Design and modeling of a Tesla turbine

Wearable Textile Systems for Health Monitoring and 

Human-Robot Interaction
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Center for Engineering Career Development
Find us in Thornton Hall, A-Wing
engineering.virginia.edu/careers

Advising appointments with a knowledgeable career advisor (schedule using Handshake)
Resume/cover letter reviews| Career exploration |Deciding on a major |Networking (Alumni & 
Employers)| Interview prep||Job/Internship Search Strategies | Career Design | LinkedIn profile 
review | Grad school application planning | Evaluating and negotiating offers

Drop-in Advising (Thornton A114, A115, A116)
Mondays and Thursdays (1:30-3pm) | Tuesdays and Wednesdays (10-11:30am)

https://engineering.virginia.edu/careers
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Where have ME majors spent their summers?

Sample internships from student survey 
responses. This is not an exhaustive list.

2RW
Apex Clean Energy
Arup
BlackLynx
Boston Scientific
BWXT
Center for Applied Biomechanics
DPR Construction
GE Aviation
Hourigan

Icarus Medical Innovations
John Deere
Pratt & Whitney
Raytheon
Rolls-Royce
SF Moto
ST Engineering
Stryker
Volvo Penta
Various research labs at UVA
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1st post-graduation jobs of UVA ME students

Sample employers from student survey 
responses. This is not an exhaustive list.

Accenture
Additive Rocket Corporation
BMW Manufacturing
Booz Allen Hamilton
Boeing
CPP Wind Engineering
GE
General Dynamics, Electric Boat
General Motors
German Aerospace Center

IBM
Lockheed Martin
Luna Innovations
NASA
NAVAIR
Pratt & Whitney
Raytheon
Rolls-Royce
Skyways Air Transportation
SpaceX
srcLogic
Tesla
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Contact:

Natasha Smith
Associate Professor and ME Undergraduate Director

nLsmith@virginia.edu

Jamia Tate
MAE Undergraduate Coordinator

jlt4uy@virginia.edu

Kristin Babel
4th Year Mech, Pi Tau Sigma President

kb6eg@virginia.edu

mailto:nLsmith@virginia.edu
mailto:kb6eg@virginia.edu
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