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Thanks for taking a look at the spring issue 
of the Department of Mechanical, Aerospace, 
and Biomedical Engineering (MABE) Alumni 
Magazine. I hope you enjoy it! 

So far, 2016 has been another year of 
great strides forward for the department 
and College of Engineering that we are very 
proud of, with a lot more on the horizon. One 
example is the recent landmark goal we have 
achieved this spring in surpassing one hundred 
PhD students in the department programs. 
In the last few years, we have done a lot of 
expanding and hiring. We have expanded our 

capabilities and research muscle, while maintaining a focus on educating 
top quality engineers and working with industry to continually upgrade 
our curriculum and methods of instruction. In each of our three degree 
programs, we have made significant progress in research, education, and 
connection to industry. The result is something we can all be very proud 
of.

Over the past decade, the automotive industry has exploded in 
Tennessee, with nearly nine hundred industries and businesses in the state 
now devoted to auto manufacturing or supply. Very significantly, state 
activity is not just manufacturing and supply now. Volkswagen recently 
moved its National Research & Development and Planning Center to 
Chattanooga, bringing with it two hundred new engineering jobs and 
much anticipated future growth. To respond to the state’s growth and 
national need, we have recently announced a new mechanical engineering 
graduate (MS and PhD) concentration in Automotive Manufacturing, 
Simulation, and Design. This effort will leverage in nicely to the EcoCAR 
3 program already in place and our highly active research activity in 
advanced manufacturing of lightweight metals and composites. We plan 
to continue to strategically grow our faculty, curriculum, and efforts in the 
automotive area in the future. 

The department also has a strategic thrust into senior design. As I 
have met with alumni and employers, the transformative nature a top 
quality senior design experience can have is evident. We have worked to 
greatly increase the industrial sponsorship and participation in this year-
long capstone project. The results have been outstanding, with exciting 
projects funded by large and small companies including Boeing, Denso, 
Clayton Homes, NASA, EPRI, AEDC, and many others. The best part of 
these new projects is each has hands on experience for the students and 
regular review meetings with industrial sponsors. These projects build 
connections, help solve real problems for industry, and give our students 
valuable experience and exposure with top employers. The first annual 
MABE Senior Design Expo will take place this April at Thompson Boling 
Arena, and feature the results of the student’s hard work. As an alumnus, 
if the company you work with is interested in pursuing a senior design 
project with MABE, please get in touch. We are always looking to add new 
projects and diversity of options for all our programs. 

I am extremely excited about the future of all the programs in this 
department, and expect much continued growth and improvement 
moving forward. For more rapid information, I encourage you to join our 
Facebook page.

Finally, please keep sending us your pictures and sharing stories of your 
days at UT in Knoxville or UTSI!  These stories often get the most response 
from alumni, so please keep in touch, and send us some memories of your 
days at Big Orange!  

Thanks again for taking the time to find out what’s going on in MABE. I 
look forward to hearing from you and invite you to get in touch and stay 
connected. 

Best regards,

Matthew Mench     @MABEDeptHead (on Twitter)
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Photo gallery MABE professors Richard Komistek and Bill Hamel and 
their graduate students are using a robotic fluoroscope 
to obtain new insight into the design and post-operative 
results of artificial joint replacements, a growing and 
important area of health care.

Stationary fluoroscopy has been used for years to study 
the in vivo kinematics (3D motion) and kinetics (joint 
forces) of people with knee and hip joint replacements. 
These studies provide data that are used by orthopedic 
surgeons and implant manufacturers to evaluate and 
improve their designs and post-operative performance.

The robotic fluoroscope is a major advancement over 
stationary fluoroscopy that allows such studies to be 
performed as subjects perform maneuvers with the full and 
natural engagement of their entire musculoskeletal system. 
This provides the best possible information regarding how 
effective the subject’s joint replacement really functions.

The robotic fluoroscope is an advanced mobile robot 

with extensive use of embedded digital computers, an x-ray 
imaging system, and special sensors. It has two control 
systems; one that allows the robot to follow the person’s 
body motion as they walk; and one that tracks the joint 
being studied, either a hip, a knee, or an ankle as it moves 
relative to the torso. The robotic fluoroscope has four 
degrees of freedom associated with tracking the relative 
motion of the person’s joint of interest, and eight degrees of 
freedom in its drive wheels that allow the overall system to 
follow them as they walk in straight or curved paths. Body 
tracking is accomplished by using laser range scanners to 
profile the location and direction of the upper body torso. 
Computer vision is used to identify and track the location of 
the joint of interest.  

The group has used the robotic fluoroscope in clinical 
studies of over 200 knee replacement patients.  

A video of the robotic fluoroscope being used can be 
seen online at https://youtu.be/GGlQFjskPas.

MABE graduate students (L-R) Trevor Grieco, Josh Penney, Andrew Denny, Will Anderson, Logan McNeil, Jessica Stiles, and Ian Zeller are 
gathered around the robotic fluoroscope they use in clinical studies of knee replacement patients.

Robotic Fluoroscope Being Used in Clinical Studies 
of Knee Replacement Patients
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UT Proposes Plan to Begin Automotive 
Engineering Concentration

Adian Cook, master’s student; Eli Allen, a senior; and Jake 
Hollingsworth, a master’s student, all in the Department of 
Mechanical, Aerospace, and Biomedical Engineering, work in the 
TANDEC automotive laboratory. 

By David Goddard

In response to the growing importance of auto 
manufacturing in the state of Tennessee, UT’s College of 
Engineering announced that it is developing a graduate-
level automotive engineering concentration currently 
undergoing academic approval that is scheduled begin in 
fall 2016.

“This is a significant step for both our university and 
for our college,” said College of Engineering Dean Wayne 
Davis. “This presents an opportunity for us to take even 
more of a role in preparing students for the ever-changing 
workforce and to solidify our place in the economic 
development of the state.”

While many of the classes—at both the master’s and 
doctoral level—will be housed in the Department of 
Mechanical, Aerospace, and Biomedical Engineering, the 
Department of Materials Science and Engineering, and 
the Department of Electrical Engineering and Computer 
Science also plan to begin automotive-focused graduate-
level concentrations.

Additionally, significant coursework supporting these 
concentrations will come from the Department of Industrial 
and Systems Engineering and the Department of Civil and 
Environmental Engineering, among others, spreading the 
impact of the new offerings across the college.

“Clearly, this is not only a move to have our engineers 
be prepared for the workforce after graduation, but also 
a response to the major role that the automotive industry 
is playing in our state,” said Matthew Mench, head of the 
Department of Mechanical, Aerospace, and Biomedical 
Engineering. “As Tennessee’s flagship university, part of our 
mission is to help the state succeed.

“By serving both our students and industries with this 
concentration, we can better fulfill that mission.”

There are plans to include classes in the Haslam College 
of Business in the concentration, while UT Chattanooga is 
also in talks to be part of the program.

The importance of the automotive industry is highlighted 
by a study conducted by the Brookings Institution, a 
Washington, DC, think tank that analyzed the climate of 
automobile production in Tennessee in 2013.

That study finds that the state’s share of North American 
motor vehicle-related manufacturing employment, which 
held firm through the Great Recession, is almost equal to 
the rest of the South combined, and is actually now well 
ahead of the Midwest, Canada, and other areas of the 
United States.

In fact, with more than 900 automotive-related 
manufacturers, Tennessee trails only Mexico in North 
America.

The recent expansion of Alcoa’s Blount County facilities 
to include a $300 million automotive-related production 
facility highlights the importance of the industry to the 
state and the need for knowledge within that industry.

The Brookings report, titled “Drive! Moving Tennessee’s 
Automotive Sector Up the Value Chain” highlights some 
aspects of the auto industry in the state:

Statewide, 82,000 jobs are in some way related to 
automobile manufacturing.

Eighty of the state’s ninety-five counties have at least 
one automotive-related manufacturer.

Work being done on fuel efficiency and design within the 
state bodes well for future industry growth.

“As a state, we are well positioned as a leader in 
automotive manufacturing, and we have a number of 
alumni already working in this area across the state and 
surrounding areas. As a university, we must ensure that we 
stay relevant to industry within the state,” said Davis.

The report specifically mentions “lightweight materials 
(particularly carbon fiber)” as a key to future production, 
playing directly into one of the strengths of the university 
and the college—advanced manufacturing.

A sign of that strength came when the university, along 
with Oak Ridge National Laboratory, was chosen to serve 
as a lead institution on the Composites Institute (previously 
known as the Institute for Advanced Composites 
Manufacturing Innovation, or IACMI), a $259 million 
research institute spread across thirty-seven states, with 
a specific focus on reducing the cost of fiber composites. 
Faculty and researchers from both institutions, along with 
a host of other partner universities and companies, began 
that effort in June.

“This directed effort to grow automotive engineering 
at UT is so timely and critical,” said Taylor Eighmy, vice 
chancellor for research and engagement. “I look to our 
growing research and development relationships with 
Volkswagen, Nissan, General Motors, Ford, and the 
automotive supply chain, I look to our new Composites 
Institute, and I see the focus on innovative automotive 
research and development at ORNL and this new 
concentration just makes perfect sense.”

UT’s EcoCAR 3 team recently received its 2016 Chevrolet 
Camaro, which they will disassemble and rebuild as a hybrid 
as part of the EcoCAR 3 national competition.

The competition represents the next generation 
of automotive professionals who are training 
across engineering, communications, and business 
disciplines. Through this program, UT’s EcoCAR 3 team 
experiences a real-world vehicle development and launch 
process, from computer-aided design to developing 
marketing collateral.

Last year the UT team designed the hardware and 
software that will run the hybrid Camaro to be more energy 
efficient while maintaining the well-known characteristics of 
the iconic American performance vehicle.

The current team is now implementing those designs 
by completely taking apart the Camaro and rebuilding it 
as a hybrid that maintains the Camaro’s spirit. The 2016 
Camaros for all sixteen university teams are donated by 
General Motors.

GM also provides each of the teams with vehicle 
components, seed money, technical mentoring, and 
operational support. The US Department of Energy and 
its research and development facility, Argonne National 
Laboratory, provide competition management, team 
evaluation, and logistical support.

Launched in fall 2014, EcoCAR 3 is a four-year collegiate 
engineering competition. It is sponsored by the DOE and 
GM, and builds upon the twenty-six-year history of the 
DOE’s Advanced Vehicle Technology Competitions (AVTC).

EcoCAR 3 challenges university students to reduce 
energy consumption and greenhouse gas emissions of the 
Chevrolet Camaro, protecting the environment and saving 
American families and businesses money at the pump 
without compromising performance, safety, or consumer 
acceptability.

UT’s Camaro was unveiled at a ceremony hosted by the 
College of Engineering on January 15.

By David Goddard

UT Receives 2016 Camaro for EcoCAR 3 Competition

MABE Research Assistant Professor David “Butch” Irick, MABE Department Head and Professor Matthew M. Mench, Anthony Howard from 
General Motors, and COE Dean Wayne T. Davis with the new 2016 Chevrolet Camaro.



MABE department head 
Matthew Mench participated as 
part of a three-person panel for 
a symposium on early faculty life 
at the 2015 ASME International 
Mechanical Engineering Congress 
and Exposition (IMECE) meeting 
in Houston, Texas. Along 
with mechanical engineering 
department heads from the 
University of Wisconsin and 
Iowa State University, Mench 
presented advice to new and 
prospective faculty on faculty job 
searches, promotions, and tenure.

“After serving on several 
promotion and tenure 
committees at the department 
and college level, and hiring 
many different faculty, the 
process and expectations are 
pretty straightforward to me,” 
said Mench. However, some of 
the questions from the crowd 
reminded Mench that was not 
always the case for everyone. 
“We are talking about a job that 
is extremely difficult to get and 
perhaps even more difficult to 
keep,” said Mench. 

Many open faculty positions 
receive over two hundred 
applications from highly qualified 
individuals. The people that 
are applying typically have 
had nearly perfect grades, 
distinguished records in research 
as a student, and generally done 
extremely well at every junction 
in their life.

“They are simply not used to being told no and it can be 
very daunting and depressing to some when they don’t 
immediately get a job. Then once they do, there is a mystery 
about what is required to get tenure,” said Mench. “The 
panel discussion was an opportunity to help the prospective 
faculty realize the situation, what they need to do to 
prepare to be most competitive, and what to expect once 
they get the job. There was a lot of interest and questions, 
and I hope the discussion was helpful.” 

During the IMECE meeting, Mench was elected by his 
fellow department heads of other institutions to serve a 
two-year term on the ASME Department Head Executive 
Committee (DHEC). The DHEC operates within the 
American Society of Mechanical Engineers (ASME) and 
functions to promote mechanical engineering education 
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UTSI Professor Returns from Icebreaker Cruise to 
the North Pole

Dr. Brooks holding the University of Tennessee flag in front of the Coast Guard 
Ship “Healy”

Healy, the U.S. Coast Guard’s newest and most technologically advanced polar 
icebreaker. Photo by Ute Kaden (TREC 2005), Courtesy of ARCUS.

Mench Participates in Symposium at 2015 ASME 
IMECE Meeting; Elected to ASME Department Head 
Executive Committee

Dr. Matthew Mench

UTSI associate professor Steve Brooks was 
onboard our nation’s largest Icebreaker, the 
Coast Guard Ship “Healy” last fall while making 
its solo surface cruise to the North Pole. The 
sixty-five-day cruise was also the longest 
without port stops in Coast Guard history. 
The Healy is only the second US ship to reach 
the North Pole and the first to make the trip 
unaccompanied. Brooks was onboard to study 
the transport and deposition of air pollutants to 
the Arctic Ocean.

The study was funded by the National 
Science Foundation as part of the international 
Geotraces program, which aims to improve 
the understanding of biogeochemical cycles 
and large-scale inputs of contaminants to the 
ocean environment. Scientists from thirty-five 
nations have been involved in the program, 
which is designed to study all major ocean 
basins over the next decade. This Arctic cruise 
was coordinated with scientists and icebreakers 
from the US, Canada, Germany, and Norway.

The Icebreaker Healy departed Dutch Harbor, 
Alaska in early August. The ship travelled 
through the Bering Sea and the Bering Strait 
meeting the German Icebreaker, Polar Stern, 
at the North Pole. The Healy had several 
encounters with polar bears. Being curious 
creatures, the bears strolled within feet of the 
ship on a couple occasions. Walruses were 
frequently seen in the southern portion of the 
Arctic ice pack and ringed seals swam within 
feet of the scientists working on the surface ice.

While on board, Brooks studied particulate 
and gaseous air pollutants, and some of 
these same contaminants within the sea ice 
and surface waters. A contaminant of major 
concern is mercury, which is transported by 
the air to the Arctic. Mercury levels in Arctic 
wildlife are rising at a disturbing rate. Mercury 
is a highly toxic element that is transported 
primarily as a gas in the atmosphere. After 
deposition the element is absorbed and 
accumulated in the food chain, causing 
feeding and reproductive problems for top-
level predators, such as beluga whales and 
polar bears.

Brooks has studied the atmospheric 
transport and deposition of contaminants 
to the Polar Regions for many years and has 
led ground, ship, and aircraft-based scientific 
studies at the South Pole, the Greenland icecap, 
Arctic Alaska, and the Arctic and Antarctic Sea 
ice environments. He has been awarded the US 
Navy Arctic Service Ribbon, the Coast Guard 
Arctic Service Medal, and the US Antarctic 
Service Medal.

By Kathy Williams

through a wide variety of activities that includes 
benchmarking educational programs and dissemination 
of best practices to fellow department heads and faculty 
across the country. “I am looking forward to service on this 
important ASME committee. It is a tremendous opportunity 
for me to raise the national profile of the department, 
improve our education, improve the development of our 
faculty and staff, and help provide state-of-the-art facilities,” 
said Mench.

Mench also serves as the 
Associate Editor of the 
ASME Journal of Fuel Cell 
Science and Technology and 
was elected a Fellow  
of ASME in 2013.



Astronaut Scott Kelly is no stranger to stardom, having 
rocketed to fame as the first American to spend a year in 
space.

In fact, when he returned to Earth in March, he had 
spent more than 500 days total in orbit, a record for any 
American and trailing only a small number of cosmonauts.

For that service, R&D Magazine has recognized Kelly, a 
graduate of the University of Tennessee Space Institute, as 
its 2015 Scientist of the Year.

While proud of the accomplishments that have made his 
career possible, Kelly, through a video message relayed 
to the R&D Magazine annual conference, said he was 
“humbled, too, because I am representing the hundreds of 
scientists who designed the experiments being done on 
ISS today—and in some cases, I am the subject of these 
experiments. We know there is much more to come.”

The award, given annually for fifty years, celebrates 
progress made in technology, research, and scientific 
gains over an individual’s career and covers most scientific 
disciplines.

In addition to his extraterrestrial work, Kelly kept his 
earthbound audience informed through frequent messages 
from his Twitter account—@StationCDRKelly—including 
images of weather patterns and contests where he urges 

followers to guess the land mass he had photographed 
that day.

“Kelly has spent a lot of his life going very, very 
fast,” said Bea Riemschneider, editorial director of the 
Advantage Business Media Science Group, the parent 
organization of the R&D 100 Awards and R&D Magazine. 
“He was soaring above our heads at about five miles 
per second on the International Space Station with his 
Russian counterpart, where he performed more than 450 
experiments during the yearlong voyage.”

Kelly followed fellow UTSI graduate Barry Wilmore 
on the space station, giving UT an almost eighteen-
month span of consecutive presence in space. Despite its 
Tullahoma location, UTSI falls under the auspices of the UT 
Knoxville College of Engineering.

Before his launch last spring, he addressed students 
in UT’s Department of Mechanical, Aerospace, and 
Biomedical Engineering about the rigors of space flight 
and the rewards it offers.

“It’s a great field to work in—it’s very challenging, 
very rewarding,” said Kelly. “There’s a very bright future 
for aerospace engineers, or any engineers, or people in 
technical fields across the board.”

partner, Cincinnati 
Incorporated, to 
introduce a revolutionary 
manufacturing technique. 
In my current role within 
the MABE Department, 
I am continuing to work 
with the MDF to develop 
compositions and 
processing conditions 
for printing high 
performance composite 
materials,” Duty said.

Both Duty and 
Compton were part of 
the team that led ORNL 
support of the GENOA 
3D Printing Simulation 
Software, which won an 
award in the software/
services category. The 
team was led by ORNL’s 
Vlastimil Kunc.

ORNL collaborated 
with Alpha STAR 
Corporation (ASC) to 
create a 3D printing 
simulation platform 
using GENOA software 

to accurately predict the printability of a generic 3D 
component with a focus on deflection, residual stress, 
damage initiation, and crack growth formation observed 
during the printing process.  Using the software, Duty and 
Compton helped develop a thermo-mechanical simulation 
of the BAAM deposition process to determine which 
geometries were most likely to warp and distort under 
given process conditions. The software was demonstrated 
for various build geometries and deposition conditions for 
3D printing of an automobile. 

“Being able to predict which geometry is likely to distort 
or crack due to thermally-induced stresses is critical 
in designing components for 3D printing.  The GENOA 
software package developed by Alpha STAR and ORNL 
not only considers part geometry, but can also account 
for the anisotropic material properties associated with 
shear-alignment of reinforcing fibers in the polymer matrix 
during deposition. As we develop the capacity for making 
larger and larger parts, the expense and time associated 
with a ‘trial-and-error’ approach to successful 3D printing is 
significant. The GENOA software is able to provide design 
guidance and identify potential problems before they 
occur,” Duty said.

Duty and Compton worked for ORNL before joining the 
MABE faculty in August 2015.

A complete list of the 2015 R&D Award winners can be 
found online at http://rd100awards.com/2015-rd-100-
award-winners.

The 2015 R&D 100 Award winners were recently 
announced and two of MABE’s newest faculty members, 
Associate Professor Chad Duty and Assistant Professor 
Brett Compton, worked on two of the award-winning 
projects. The R&D 100 Awards, sponsored by R&D Magazine, 
are given out each year to recognize advances in the 
most innovative technologies that will have an impact 
on everyday lives and acknowledges the scientists and 
engineers who lead those efforts. 

Duty led the Big Area Additive Manufacturing-Cincinnati 
(BAAM-CI) project that earned the top technology product 
of the year and The R&D Magazine’s 2015 Editor’s Choice 
Award in the process/prototyping category.

BAAM-CI is a radically new platform for additive 
manufacturing of polymer and composite structures. The 
BAAM-CI system enables components of arbitrary geometry 
to be 3D printed at a scale that is ten times larger than any 
other commercial system and at speeds 200 to 500 times 
faster than existing additive machines. BAAM-CI makes the 
3D printing of large structures much cheaper, faster, and 
better than ever before. 

“The BAAM-CI system developed at Oak Ridge National 
Laboratory’s (ORNL) Manufacturing Demonstration 
Facility (MDF) represents a major advancement in the 
size, speed, and reduced cost of 3D Printing.  BAAM-
CI is a great example of innovative design, advanced 
materials, and systems development by a diverse group of 
researchers in close collaboration with a strategic industrial 
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MABE Faculty Worked on R&D 100 Award 
Winning Projects

UTSI Alum and Astronaut Kelly Honored as R&D 
Magazine Scientist of the Year By Kathy Williams By David Goddard

Dr. Brett Compton and 
Dr. Chad Duty



This past September, 
assistant professor 
Stephanie TerMaath 
attended the 2015 US 
Frontiers of Engineering 
Symposium in Irvine, 
California. 

The annual two-and-
a-half day symposium 
brings together 100 of the 
country’s best and brightest 
engineers (ages 35 to 45) 
from academia, industry, 
government and a variety 
of engineering disciplines. 
The participants learn from 
their peers about pioneering 
technical and leading-edge 
research in different areas of 
engineering. The number of 

participants is limited to 100 to maximize opportunities for 
interactions and exchanges among the attendees.

The topics covered at the symposium were cybersecurity 
and privacy, engineering the search for Earth-like exoplanets, 
optical and mechanical metamaterials, and forecasting 
natural disasters. “The goal of this program was to bring 
researchers from diverse fields together to discuss these 
topics from completely different perspectives and I enjoyed 
the networking opportunities as much as the outstanding 
seminars,” TerMaath said.

During the symposium, TerMaath led an engaging 
discussion on how to improve diversity in engineering in 
order to reduce the national workforce shortage in STEM 
fields. “We had an enthusiastic session during which we 
shared ideas currently implemented in industry and academia 
and discussed what works and what doesn’t,” TerMaath said.

TerMaath implemented many of the ideas discussed 
during the session into the new WiSTAR3 (Women in STem 
Advancing Research, Readiness, and Retention) program for 
women graduate students at the University of Tennessee.

The students in TerMaath’s classes are also benefiting from 
the knowledge and ideas she gained at the symposium. In 
her Introduction to Aerospace Engineering class, she devoted 
an entire class session to showing highlights from the 
symposium presentations and after each topic had a class 
discussion about its applicability to aerospace engineering. 
Her Mechanics of Materials class spent a class session 
learning about metamaterials and how to design custom 
materials that behave differently from traditional materials. 
The topic challenged the students to think about applications 
beyond the traditional materials they learn in class. 

The symposium helped TerMaath grow as an engineer and 
teacher. “It was a great honor to be a part of this once in a 
lifetime experience,” TerMaath said.
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TerMaath Attends 
2015 US Frontiers of 
Engineering Symposium

Dr. Stephanie TerMaath

By Kathy Williams

By Kathy Williams

By David Goddard

Drivers in today’s society are often distracted by 
cellphones, texting, drinking coffee, changing the radio 
station or using a GPS—leading to an increase in accidents. 
MABE assistant professor Dr. Subhadeep Chakraborty and 
his research team have joined forces with Department of 
Civil Engineering professors Dr. Asad Khattak and Dr. Sashi 
Nambisan to integrate automated controls in vehicles that 
can predict a driver’s reactions to different scenarios and 
respond faster than the driver, which could possibly prevent 
accidents.

Chakraborty and his team are focusing on a vehicle that 
can monitor and get to know its driver. If the car knows 
the driver is prone to a certain action, it can alert the driver 
and potentially warn other vehicles around it to “watch 
out.” Providing drivers with this information efficiently 
may make the difference between avoiding an accident or 
contributing to the annual $871 billion in losses incurred by 
traffic crashes. The idea is to record the driver’s reactions 
to different scenarios using sensors equipped in a vehicle 
and then update a sophisticated software-based cognitive 
model of the driver. This model would essentially be able 
to determine the orientation and position of vehicles 
surrounding it, predict the human’s reaction, and compute 
the optimal maneuver much faster than the driver. 

To test this concept, the team is utilizing a Hummer that 
was donated to the MABE department by Dr. Mark Dean, 
the Fisher Distinguished Professor in the Department 
of Electrical Engineering and Computer Science. The 
Hummer has been fully instrumented with onboard GPS, 
a laser scanner on each corner, a 360o camera, and inertial 
measurement units. The team is using this platform to 
collect driver data and begin to assess the accuracy of this 
driver prediction model.

Research Team Wants 
Vehicles to Get to Know 
Their Driver

This Hummer is being used to collect driver data.

A recent gathering of leading researchers and laboratory 
officials in Washington, DC, had a distinct Tennessee flair.

The White House Forum on Connecting Regional 
Innovation Ecosystems to Federal and National Labs was 
an opportunity for political, educational and scientific 
leaders to discuss ways that economic growth benefits from 
research facilities.

UT President Joe DiPietro and UT Knoxville Vice 
Chancellor for Research and Engagement Taylor Eighmy, 
and officials from Oak Ridge National Laboratory were 
part of delegation from the state that made up more than 
ten percent of all attendees, according to Teknovation, a 
newsletter devoted to technological innovation.

“While the University of Tennessee system is a powerful 
economic engine in its own right, our partnership with the 
powerful economic engine of ORNL yields exponentially 
enhanced impact for both entities that result in hundreds of 
thousands of jobs, billions of dollars in economic impact, and 
research advances that enhance opportunity and quality of 
life throughout Tennessee and beyond,” said DiPietro.

For Eighmy, the event served to highlight the many 
collaborations between UT and various labs and research 
centers in the region.

“This was a special opportunity to visit with White House 
staff and Elizabeth Sherwood-Randall, the Department 
of Energy’s deputy secretary,” said Eighmy. “ORNL was 
prominently featured as a national lab that is open for 
business with industry and universities and IACMI—our new 
Composites Institute—was shared as one such exemplary 
collaboration.”

Government statistics bear out the importance of 
programs like the Composites Institute.

According to those figures, more than half of the total 
increase in U.S. productivity between 1948 and 2012 came 
from innovation and advancements in technology made by 
such facilities.

In addition to the Composites Institute, the White House 
highlighted the impact of research programs including:

• ORNL, which uses the Manufacturing Demonstration 
Facility and the Small Business Voucher Program to 
actively help businesses improve their supply chains 
through collaborative research and development and to 
provide small businesses access to labs and experts.

• The Air Force Research Laboratory, whose 
entrepreneurship-opportunity program encourages and 
allows experts at the facility to conduct research outside 
the auspices of the lab.

• NASA’s Glenn Research Center, whose industry 
workshops help bring together members of the 
automotive industry with municipalities for the sake of 
improving transportation and job opportunities.

• NASA’s Jet Propulsion Laboratory, which has worked 
with several California universities to provide better 
access to funds for small businesses and business 
incubators.

White House Innovation Forum Takes On 
Tennessee Flavor

UT was also represented by joint UT-ORNL Governor’s 
Chair for Advanced Manufacturing Suresh Babu of 
the Department of Mechanical, Aerospace and Biomedical 
Engineering, Center for Industrial Services Economic 
Development Team Leader Beth Phillips, and the center’s 
Solutions Consultant Dwaine Raper.

ORNL Director Thom Mason and IACMI CEO Craig Blue 
were other prominent Tennesseans at the event.

While the presence of so many Tennesseans highlights 
the importance of the state to the research, a number of 
developments in 2015 help highlight the importance of that 
research to the state’s flagship university.

In addition to IACMI, UT has taken on research 
endeavors with The Ohio State University’s Manufacturing 
and Materials Joining Innovation Center and the Air 
Force Research Laboratory and Aerojet Rocketdyne. 
UT’s longstanding partnership with ORNL includes the 
Governor’s Chair program.

“UT is poised to continue its collaborations with ORNL 
to advance the automotive and aerospace manufacturing 
innovation ecosystem,” said Eighmy. “We are very fortunate 
to be able to grow these areas in East Tennessee using 
projects like the Composites Institute as a catalyst.”

Photo from the Carol M. Highsmith Archive collection at the Library 
of Congress.



Kihm Chairs Symposium on Flow Visualization

Magnavox Professor Ken Kihm is 
serving as chair of the 17th International 
Symposium on Flow Visualization (ISFV-
17), which will be held June 19-22 at 
the Gatlinburg Convention Center in 
Gatlinburg, Tennessee.

Top researchers from around the 
world will be attending the symposium 
to exchange advanced and fundamental 
information on flow visualization 
techniques and their new applications.

Kihm has been involved with this 
symposium since 1995, with this being his first time 
serving as chair. He is overseeing almost every detail of the 
conference, spanning from the keynote lecturer invitations 
to the post-symposium ceremony.

After the symposium, Kihm will be inducted as an 
honorary member of the International Symposium on Flow 
Visualization.

For more information on the symposium, visit http://www.
isfv.org.

Ward Retires from MABE 

Pam Ward retired in January after 
working ten years in the MABE 
department. Pam held several 
positions during her time at MABE, 
with her last position being the 
undergraduate program assistant.

A retirement party was held to 
honor Pam on January 25 at the UT 
Visitor Center.

MABE Faculty Receive NSF Awards

Three MABE faculty members are the 
latest to have received  an award from the 
National Science Foundation (NSF).

Assistant Professor Eric Wade and 
Professor Jindong Tan received an NSF 
award from the Smart and Connected 
Health Program in September 2015. The 
award, totaling $551,196, focuses on the 
use of wearable motion and vision sensors 
to detect the onset of Parkinson’s disease 
symptoms. Upon detection, body-worn 
devices will subsequently assist patients 
with the alleviation of their symptoms. 
Titled “Contingent Cueing for the 
Alleviation of Symptoms of Parkinson’s 
Disease in Ambient Settings,” this award 
will facilitate interactions between MABE, 
the UT Medical Center’s Brain and Spine 
Institute, the Neuroscience Network of 
East Tennessee, and local patients and 
clinicians experienced with Parkinson’s 
disease.

Assistant Professor Subhadeep 
Chakraborty is part of an interdisciplinary 
team that was awarded a $399,793 
grant from NSF. The team comprises 
Chakraborty and civil engineering 
professors Asad Khattak and Shashi 
Nambisan. Their research proposal 
titled “Study of Driving Volatility in 
Connected and Cooperative Vehicle 
Systems” was selected by NSF’s Division 
of Civil, Mechanical, and Manufacturing 
Innovation. The research aims to study 
the role of wireless connectivity and how 
information from modern sensors can be 
integrated, processed, and disseminated 
to offer innovative solutions to address 
major societal challenges related to 
safety, mobility, energy, and emissions.

Faculty members receive funding through JDRD 
Program

Four MABE faculty members are among 
the twelve UT faculty researchers who 
will benefit from the current cycle of 
funding of the Joint Directed Research 
and Development (JDRD) program. This 
program is a collaboration between UT 
and the Oak Ridge National Laboratory 
(ORNL) and encourages research 
between the two institutions. The goal of 
the program is to fund projects that are 
slowed down at a certain point during 
the development process and provide 
resources to help the research progress. 

The MABE faculty receiving the funding 
and their project are:

Subhadeep Chakraborty—An 
augmented reality setup to incorporate 
human factors in intelligent transportation

Brett Compton—Additive manufacturing 
of bio-inspired hybrid materials for 
controlled neutron absorption

Anming Hu—Laser interference 
lithography of silver nanoparticle and 
graphene quantum dot arrays for local 
plasmonic mediated quantum correlations

Xiaopeng Zhao—Visualization and 
analysis of multimodal unstructured health 
data: a scalable infrastructure for patient care management

All projects must feature a component of both UT 
and ORNL, with the overall program serving to work in 
conjunction with the US Department of Energy’s Laboratory 
Directed Research and Development program.

The projects can be funded up to two years, with an 
evaluation at the end of the first year to determine if further 
funding is justified.

Compton’s Work Featured on Cover of MRS 
Bulletin

The cover of the November issue of 
MRS Bulletin featured work by MABE 
Assistant Professor Brett Compton. 
The cover depicts a 3D-printed, carbon 
fiber-reinforced epoxy honeycomb 
structure from Compton’s postdoctoral 
work at Harvard University. Most 
3D-printed polymers are thermoplastics 
such as ABS or PLA. Thermoplastic 
polymers melt at elevated temperature 
and solidify at room temperature 
in a reversible fashion, and typical 
polymer 3D printers function like high-

precision hot glue guns. However, the epoxy that forms this 
honeycomb structure is a thermoset polymer, which means 
that it is liquid at room temperature and undergoes an 
irreversible crosslinking reaction at elevated temperature 
to cure the material and form a solid part. Thermoset 
polymers offer a wider range of material properties than 
thermoplastics, including high temperature performance, 
chemical resistance, and compatibility with structural and 
functional fillers. This honeycomb structure is part of the 
work that first demonstrated 3D-printable fiber-reinforced 
thermoset composites. 

The honeycomb motif is 
frequently used as the in-
fill pattern for components 
printed using extrusion-
based AM technologies 
(FDM and direct-write). 
As such, it represents the 
mesostructure between 
the macroscopic shape, 
form, or component 
that a designer would 
want to print and the 
microstructure of the 
fiber-reinforced feed stock 
material. By controlling 
architecture across multiple 
length scales (fiber 
orientation, honeycomb 
density/morphology, and bulk shape), AM technologies 
and new thermoset feedstocks have the potential to 
produce materials and structures with unprecedented 
mechanical and functional properties.

The cover photo of Compton’s work is related to a 
review article on different additive manufacturing routes 
to meso-scale materials included in the issue. A summary 
of Compton’s work on 3D-printed epoxy composites is 
included with the article. 

MRS Bulletin is one of the most widely recognized 
and highly respected publications in advanced materials 
research.

Chakraborty named Center for 
Transportation 2015-2016 fellow

MABE assistant professor Subhadeep 
Chakraborty has been named one of five 
Center for Transportation (CTR) fellows 
for 2015-2016 and received a modest 
stipend to fund his research.

Chakraborty’s research interest is 
modeling and analysis of behavioral 
dynamics in networked societies.

The CTR fellowship was established 
in 2014 to foster a community of UT 

researchers and educators who are committed to improving 
all aspects of transportation.

With this fellowship, CTR recognizes both up-and-
coming and established faculty who play leading roles in 
transportation education and research. 

Department Notes

Matthew Mench receives a start-up venture award for his work with 
Watt Joule Corporation.
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Mench Receives Recognition at UTRF Award 
Ceremony

MABE department head Matthew Mench was recognized 
at the recent UT Research Foundation (UTRF) 2016 
Innovation Awards ceremony for work he has done this past 
year. Mench was honored for a licensing agreement he and 
assistant professor Andy Sarles have with UTRF and he 
received an award for having a start-up venture. 

The start-up venture award comes from Mench’s work 
with Chemical and Biomolecular Engineering’s Governor’s 
Chair Thomas Zawadzinski. Mench and Zawadzinski serve as 
technical advisors and inventors for WattJoule Corporation, 
a company founded in 2012 that focuses on cost effective 
energy storage. By Kathy Williams

Staff Notes



of “culture in 
engineering 
colleges.” 
Founded at 
Lehigh University 
in 1885, the group 
is now actually 
headquartered    
at UT.

The anonymous 
recommendation 
letter submitted 
on his behalf 
to the group 
described him 
as being the 
kind of person 
who leaves you 
“feeling valued” 
just by being 
around him.

 “I was always 
taught that 
everyone has their own unique gifts and that we should use 
them to help better the world and, as a Christian, glorify 
God,” said Holloway. “I have a great time with theater and 
music, so why not use those activities to help put a smile 
on someone’s face? Even if everything goes wrong during a 
performance, I try to remember that it was never just about 
me. It was always about giving the audience and fellow 
performers a good time and possibly showing Christ’s love 
as a result.”

Since the laureate program began in 1982, only ninety-
four students have been honored, an average of fewer than 
three per year, placing Holloway in select company.

He and the other honorees for 2015 received a plaque 
and a check for $2,500 at the society’s 2015 convention in 
Providence, Rhode Island, last October.

UT aerospace 
engineering senior Michael 
Holloway has been named a Tau 
Beta Pi Laureate for 2015, one 
of just five students honored 
across the United States last 
year.

Holloway, a native of Signal 
Mountain, Tennessee, has used 
his aerospace background to 
good measure, including a stint 
at the Marshall Space Flight 

Center in Alabama over the summer.
“I was shocked, humbled when I was told I was a laureate,” 

said Holloway. “I was actually standing with a group of 
interns at Marshall when I got the e-mail. When they saw 
the look on my face they asked if everything was OK. I just 
shouted ‘I’ve got to call my mom!’ and ran out the door.”

“I would have called my wife, but she was at work and I 
knew she couldn’t answer her phone,” he added.

Holloway said the award meant even more because he is 
familiar with the history of the honor and the people who 
have won it in the past, and that he was proud to represent 
UT.

It is his extracurricular activities that earned him the 
honor. Some of his out-of-classroom activities include:
• Performing in Mountain Cove, a bluegrass band that has 

produced three CDs and taken the stage at Dollywood 
and in Chattanooga

• Winning awards as an actor and set designer, including 
the Tennessee Theater Association Award for set design

• Performing service activities through Campus Crusade 
for Christ and his own church

• Volunteering at Mountain Opry

• Mentoring underclass students in engineering at UT
Tau Beta Pi, the oldest national engineering honor society 

in the United States, honors laureates for fostering a spirit 
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Student News

Engineering Senior Michael Holloway Earns Top National Honor

Lamsey Named Haslam Scholar

MABE sophomore Matthew Lamsey was named 
one of fifteen 2015 Haslam Scholars. 

Haslam Scholars serve as high-profile 
undergraduate leaders whose lofty academic 
ambitions match those of the program and the 
institution. 

The mission of the Haslam Scholars Program 
is to foster intellectual curiosity and engage the 
moral sensibilities of scholars through curricular 
and cocurricular experiences.

Some of the academic and financial benefits 
include shared study-abroad experience, 
independent research support, one-on-one access 

to leading faculty members, prestigious merit scholarships, and access to up to 
$7,000 in research grants.

Lamsey is studying biomedical engineering and his research interests are 
areas of prosthesis and development of artificial tissue.

Nima Tamaddoni and Graham Taylor

T&T Scientific, a company started by MABE PhD students 
Nima Tamaddoni and Graham Taylor, is one of three UT 
student start-up companies to receive the fall 2015 Boyd 
Venture Challenge Award. 

Eight businesses were selected from a pool of applicants 
to pitch their ideas to a panel of local entrepreneurs who 
determined which companies were most deserving of seed 
money and how much they should receive. T&T Scientific 
received $20,000 of the total $35,000 awarded to the three 
start-up companies. 

T&T Scientific was started less than a year ago to help bio-
engineering, electrophysiology, biophysics, and molecular 
biology laboratories with research and a variety of needs that 
may arise in the laboratories. 

In February, the company launched the online sale of the 
LipX extruder, a low cost, single-use liposome extrusion 
device that ensures cleanliness and sterility while reducing 
overall time of use. Lipsome extruders currently on the 
market require assembly and thorough cleaning after each 
use, costing doctors and researchers valuable time. 

“We do the extrusion in a couple of minutes,” Taylor said. 

“The leading device used now requires fifteen to twenty 
minutes to assemble it and another fifteen to twenty minutes 
for cleaning after use, adding cost to a process that takes 
about 120 seconds.”

There is no assembly required with the LipX. The device is 
ready to use out of the package and is disposable so there is 
no need for cleaning after use.

The extrusion procedure is performed by researchers close 
to a million times a year, so there is a significant market for 
the LipX. 

The purpose of the Boyd Venture Award is to help student 
start-ups advance and that is what T&T Scientific is doing 
with the funds.

The company is using the $20,000 award to pay for 
an injection mold and raw molded components required 
to assemble 10,000 of the devices from its Chinese 
manufacturer as well as the components they add to the LipX 
extruders before they are sold to researchers. It also pays for 
a small assembly line installed in Tamaddoni’s apartment.

Tamaddoni and Taylor will be graduating with their 
doctorates in engineering in May.

MABE Student Business Receives Boyd Venture Challenge Award

Matthew Lamsey

Michael Holloway

By David GoddardBy Kathy Williams
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Alumni Spotlight: Bob Swann Returns to Graduate 
School after Retirement

In 2009, at the age of 60 and after spending 6 years in 
retirement, MABE alumnus Bob Swann did something most 
retirees would never consider doing—he enrolled in graduate 
school at the University of Tennessee, Knoxville (UT). Two 
years later he received his master’s degree in mechanical 
engineering.

This wasn’t the first engineering degree for Swann nor was 
this his first time graduating from UT. He also received his 
bachelor’s degree in aerospace engineering in 1972. 

After receiving his bachelor’s degree, Swann was hired 
as an engineer for Martin Marietta Aerospace in Orlando, 
Florida, where he worked in the guided missile division and 
performed aerodynamics work on programs including the 
Patriot Missile, Hellfire Missile, and B-1 bomber munitions. 
During his last two summers in college, Swann had worked 
as a laborer in an industrial plant where his primary task was 
swinging a 16-lb sledge hammer 40 hours per week, so to 
be working as an engineer in the missile division was a huge 
accomplishment for him.

“My engineering education, particularly with respect to 
math, computer programming, and problem-solving, enabled 
me to step into an entry-level engineering position that was 
heavy in aerodynamics analysis and computer programming,” 
said Swann. 

After three years at Martin Marietta, Swann was laid off 
due to a downturn in the aerospace industry. He used his 
severance pay and an assistantship to attend the University 
of Memphis where he received his MBA. “This degree 
proved to be an excellent complement to my engineering 
background and the combination supported many career 
options,” Swann said.

Swann’s career continued with the position of operations 
analyst for W.R. Grace Ag Chem Division in Memphis, 
Tennessee, where he provided operations and analytical 
support for eight mining and manufacturing sites in the US 
and Trinidad.

 In 1980, he was hired by Solvay America Companies 
in Houston, Texas, and held numerous positions within 

Swann at his graduation in 2011.

the company including manager of financial analysis and 
planning, manager of technical and applications services, 
director of marketing and communications, and director of 
finance and information systems. He was vice president of 
finance and total quality management when he took an early 
retirement package in 2003, after 23 years with the company.

Swann and his wife Mary Ann, who retired from her 
position as Director of Privacy and Compliance at Baylor 
College of Medicine, moved back to East Tennessee in 2005 
to enjoy retirement. They spent time remodeling an older 
home they owned on Watts Bar Lake and when the house 
was finished Swann found himself getting bored. This is 
when he decided to enroll in graduate school at UT. “After a 
couple of weeks of thinking about what I really enjoyed doing 
out of all my varied positions, I realized that I wanted to 
return to engineering—my first love. I also deduced that my 
engineering skills might be a bit out of date and was struck 
by the thought I could just go back and get my master’s to 
update my credentials,” Swann said.   

Swann didn’t let the thought of possibly being the oldest 
student in class or not remembering what he learned in 
his undergraduate education stop him from pursuing his 
master’s degree. He spoke to several professors in the MABE 
department who encouraged him and didn’t think returning 
to graduate school was a crazy idea. Swann’s wife also 
encouraged him and gave him unstinting support.

Once Swann started classes, he noticed some differences 
in being a student in 2009 compared to 1972. “The professors 
were so much younger this time around,” Swann said. 
“Professors and department heads are a lot less intimidating 
when they are younger than you, too.” 

Swann learned quickly to be wary of classes with the word 
“advanced” in the title, but was pleasantly surprised how 
much of his earlier education he remembered when subjects 
were re-introduced to him. He also realized that being older 
and more mature made a difference in how well he did in 
class. “I was certainly much more focused and worked harder 
the second time around, although I must confess that I did 
not apply myself nearly as well during my undergraduate 
days,” Swann said. After completing his master’s degree, 
Swann returned to work as an engineer, first at DCP 
Midstream and later at Pond & Company. 

When reflecting on the jobs he’s had over the years, 
Swann’s most challenging time was his first year in the 
marketing function at Solvay. “The job required a great 
deal of customer contact, industry conferences, etc. As an 
introvert, I found the people side of the job to be quite a 
stretch for me at first,” Swann said.  His most enjoyable job 
was his position at DCP Midstream after he received his 
master’s degree. “Although oil and gas was a new industry for 
me, I found it fascinating. I served as project manager, project 
engineer, and engineering manager with a team of fantastic 
young engineers. Having been out of engineering for quite a 
few years, I relished everything about the job.”

Swann’s advice for aspiring engineers is simple. 
“First and foremost—hang in there and get that 

engineering degree. An engineering education is absolutely 

Swann on the job at DCP Midstream.

the best preparation for a vast range of career choices, 
including many which aren’t specifically technical in nature. 
I’ve spent the vast majority of my career with manufacturing 
companies, but my positions have included technical, 
marketing, financial, and even IT roles, and in all of them I 
used the mathematical and problem-solving skills which are 
honed by an engineering education,” Swann said.

“Second, after you enter the work force, pay special 
attention to the folks who will operate and maintain the 
equipment, facilities, or processes you design. They may not 
have your fancy degree, but I guarantee they will know more 
about day-to-day issues than any engineer ever will. They can 
make you look even smarter than you already are, but ignore 
them at your peril.”

Swann has retired for the second time and he and his wife 
are busy looking for lake property to build a new home on 
and once the construction starts on the home, managing the 
construction will be Swann’s next project 

MABE department head Matthew Mench facetiously 
suggested Swann could come back to UT for a degree in 
biomedical engineering so he would have a degree in every 
program MABE offers. While he is giving that suggestion 
the consideration it deserves, he will remain open to 
opportunities and enjoy retirement with his wife.

Photos from the collection of Forrest Utsman
BS/AE ‘93 • MS/ME ‘95 • Integration Design Engineer, Boeing Company – St. Louis, MO

 By Kathy Williams

This is a photo of Utsman (pictured in the center with a leather 
jacket and badge) on his 1992 Senior Design Class trip to Arnold 
Engineering Development Center (AEDC) in Tullahoma, TN. “The late 
Dr. Harvey Joe Wilkerson (pictured far right) was a great professor 
and excellent tour guide during the trip. Trips like these were very 
educational and given the wonderful amount of hands on experience 
we got, is one example of why the aerospace program is such a great 
degree to pursue at UT,”Utsman said.  Most of the students in the 
photo have taken great positions at NASA, Airbus, Boeing, Lockheed, 
Marines, and other big aerospace industries.

This is a photo of Utsman during his CO-OP at NASA’s Marshall 
Space Flight Center in Huntsville, AL. During this time, Utsman was 
lucky enough to not only pursue his aerospace engineering degree 
by working on the space shuttle’s main engines; but also had the 
opportunity to be a support diver in the underwater astronaut trainer 
tank (which is no longer in operation in Huntsville). During his time as a 
support diver, Utsman supported several missions including the Space 
Station, Hubble Space Telescope Repair, Transfer to Orbit Stage (TOS). 
In this picture (taken around 1991), Utsman is the one kicking his legs 
directly behind the astronaut. This was in support of the TOS mission. 

Swann and his wife currently reside in downtown Knoxville. 
They have one daughter and three teenaged grandchildren 
who live in Texas.

The MABE department is collecting old photos that relate to the UT mechanical, aerospace, and biomedical engineering 
department. If you have any photos that are dated between the early 1900s and the 1990s, we would love for you to share 
them with us. The photos can be of your research, labs, you and your friends in MABE, projects, etc. Please send a digital copy 
to williamk@utk.edu. We look forward to rediscovering our past!

Attention Alumni! We Want Your Old Photos
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Drs. Rob Bond and Toby Boulet talking to students during the 
spring 2016 engineering fair.

The Boeing mechanical engineering senior design group 
visiting Boeing last fall.

Dr. Zhili Zhang shows a group of boy scouts a wind tunnel 
used in undergraduate education for aerospace engineering 
students.

ExxonMobile representatives Nathan Keesecker and Andrea 
Gerrity presenting a check to the MABE department. 

MABE graduate student Graham Taylor presenting his poster 
that won a “Best Poster” award at the 2015 BMES conference.

DENSO Manufacturing Tennessee presenting a check to the 
EcoCAR 3 team.

MABE’s fall 2015 graduate students.

Dr. Matthew Mench with MABE alumnus Bob Burton (’54) and 
wife Coba.

Dr. Matthew Mench holding the football presented to him 
for being an honorary coach at the UT vs. Alabama football 
game.

Tom Dutkosky of Yale Carolinas, Inc., donates two fuel cells to 
Dr. Matthew Mench and his graduate students.
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We Need Your Support
Your Donations, Every Size, are 
Important to the Department

It’s easy to give! 
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Go to mabe.utk.edu and click on the 
“Give” button at the top of the page. 

Choose “Mechanical, Aerospace, and 
Biomedical Engineering Fund”

Enter the amount you want to donate
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