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3D printing breakthrough
Mechanical engineers and Chemists from the College of Science worked together to develop a process 

to print a material which was thought unprintable. The process is a breakthrough for the additive manu-
facturing world, nearly doubling the stable temperature of 3D printed products. The product could have 
significant applications in space and industry.
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Azim Eskandarian 
ME Department Head

Embrace change - the result of 
innovation and collaboration

It's fall in Blacksburg and that 
means there is a lot of change. The 
colors, the weather, and this year, 
even the university logo which you 
can learn more about on Page 8.

Change is constant and a nec-
essary component of innovation. 
In this issue, we are taking a look 
at change across a broad variety 
of fields. One thing that hasn’t 
changed, however, is that when 
we cooperate and collaborate with 
other departments, the results are 
extraordinary.

Our modeling analytics team 
lead by Associate Professor and 
John R. Jones III Faculty Fellow Rui 
Qiao, was called on by Associate 
Professor Lou Madsen of Chemistry 
to help model a new ion gel that 
could be revolutionary for batteries. 
See Page 12 for the whole story.  
Our DREAMS lab, led by another 
John R. Jones III Faculty Fellow, 
Associate Professor Chris Williams, 
also teamed up with Chemistry, 
this time with Professor Tim Long 
and what they’ve done is nothing 
less than to develop a process to 
3D print a product thought to be 
unprintable. It’s a discovery that 
could have enormous implications 
for the space industry and many 
others. Read the story on Page 24.

Our students are also 
working toward change – changing 
the lives of those in developing 
areas for the better. An unmanned 
aerial vehicle designed and built 
by students in mechanical and 
electrical engineering under the 
direction of Associate Professor 
Kevin Kochersberger’s Unmanned 
Systems Lab, will be tested in Mala-
wi in November. The test comes at 
the request of UNICEF, the United 
Nation’s children’s emergency relief 
arm. The agency has established a 
drone corridor in Malawi and the 
Virginia Tech aircraft was designed 
to autonomously fly to remote 
areas and collect HIV dried blood 
spot cards to be flown back and 
tested. UNICEF has also expressed 
interest in the aircraft to aid in 
humanitarian disaster relief. Read 
more on Page 30.

Changes aren’t permanent – but 
change is, and how we adapt to 
change says a lot about our re-
lentless drive to make the world a 
better place; our desire to work to-
gether; and our ability to innovate 
to meet the needs of the changing 
world around us. The Department 
of Mechanical Engineering, its 
faculty, staff, and students, not 
only look forward to change, we’re 
actively working toward it.
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More than a dozen 
girls from the Mid-
dle East and North-
ern Africa took a 
tour of ME facilities 
in July as part of the 
Tech Girls program 
hosted by the 
Center for Enhance-
ment of Engineer-
ing Diversity. 

briefly

Postdoctoral researcher Yuan 
Lin gets involved in the solar 
eclipse festivities Aug. 21

Emilio Jimenez was awarded the 
ASME VT Memorial Scholarship 
in June. Each year a graduate 
student who is an ASME member 
is selected for the award. Jimenez 
is a doctoral student with Profes-
sor Corina Sandu. "I feel honored 
to represent Virginia Tech...my 
educational pursuits would not be 
possible without generous sup-
port from scholarship sponsors," 
Jimenez said.

New College of Engineering Dean Julia Ross (left) gets a look at the Hy-
brid Electric Vehicle Team's EcoCar3 Camaro before the Virginia Tech vs. 
West Virginia University football game Sept. 3 at FedEx Field in Maryland.  
The Hokies won the game 31-24. The HEVT team enters the 2017-2018 
year having had two second place finishes in the first three years of the 
four-year event. With Ross is faculty advisor Professor Doug Nelson, and 
Anna Kulbaski, a senior in electrical engineering who is an electrical sub-
team member of the HEVT team.
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news 
notes

Cheng in Scientific Reports
Associate Professor 

Jiangtao Cheng was 
published recently in 
Scientific Reports with 
the paper, Analyzing 
the Molecular Kinetics 
of Water Spreading on 
Hydrophobic Surfaces via Molecular 
Dynamics Simulation.

Cheng Best Paper Award
Jiangtao Cheng earned Best Paper 

Award at the 13th International 
Conference on Heath Transfer, Fluid 
Mechanics and Thermodynamics in 
July. The paper was Energy Analysis 
of Condensate Growth on Superhy-
drophobic Surfaces with Hierarchical 
Roughness. More information on the 
research will be presented in a future 
issue of Momentum.

Ben-Tzvi lab presents papers
Associate Professor 

Pinhas Ben-Tzvi and 
graduate students Wael 
Saab, Peter Racioppo, 
and Eric Refour present-
ed four papers at the 
ASME 2017 Internation-
al Design Engineering 
and Technical Conferences & Com-
puters and Information in Engineering 
Conference, as part of the 41st 
Mechanisms & Robotics Conference in 
August. 

Saab presented, Analysis of Differ-
ential Mechanisms for a Robotic Head 
Stabilization System; Refour presented 
Design and Integration of a Two-Digit 

Exoskeleton Glove; Racioppo and Saab 
presented, Design and Analysis of 
Reduced Degree-of-Freedom Modular 
Snake Robot; and Saab presented, 
Design of a Multi-Directional Hy-
brid-Locomotion Modular Robot with 
Feedforward Stability Control.  Ben-Tz-
vi also served a session chair for the 
technical session, Assistive Devices, 
with the topic of Medical & Rehabilita-
tion Robotics.

Zheng in Hong Kong
Assistant Professor 

Rayne Zheng gave an 
invited talk at the Gordon 
Research Conference at 
Hong Kong University of 
Science and Technology 
(photo above) in August. 
His topic was the Mechanics of 3D 
Nano-Architected Metamaterials.

Zheng receives NSF and 
Junior Faculty awards

Assistant Professor Rayne Zheng 
earned an NSF Award of $400,000 on 
additive manufacturing of resilient 
materials. His program supports 
building theoretical and experimental 
foundations for scalable additive 
nanomanufacturing. Zheng also won 
an ICTAS Junior Faculty Award for 
developing lightweight active morph-
ing electromechanical devices.

Sandu publishes 
twice

Professor Corina Sandu 
published "The Effects of 
Speed on Tire-Pavement 
Interaction Noise" in Tire 

Science and Technology. The paper 
was accepted in late July. In June 
Sandu published "Dynamic Response 
Optimization of Vehicle Handling and 
Ride Comfort Based on Multibody 
Models Using Adjoint Sensitivity 
Analysis." The paper was published in 
Mechanics Based Design of Structures 
and Machines. 

Williams invited speaker
Associate Professor 

Christopher Williams 
was an invited speaker at 
an SME/America Makes 
event in August featuring 
a national workshop on 
advanced materials for 
3D printing. His talk was, Changing 
Landscape of Additive Manufacturing 
Materials.

Mirzaeifar lab has paper 
accepted in Nanoscale

Reza Mirzaeifar and 
his doctoral student, 
Fatemeh Yazdandoost 
had a paper accepted for 
publication in Nanoscale. 
The paper is, Multiscale 
Mechanics of the Lateral 
Pressure Effect on Enhancing the Load 
Transfer Between Polymer Coated 
CNTs.  

ME faculty, students 
represent at ISFFS

The International Solid Freeform 
Fabrication Symposium, the largest 
academic 3D printing conference 
in the world, took place in August 
and several ME faculty presented. 
Assistant Professor Reza Mirzaeifar 
had a paper selected for an opening 
plenary session in front of the full 
conference attendees; Rayne Zheng 
delivered two presentations; Williams’ 
group participated in 10 presentations 
including an undergraduate from the 
Research Experiences for Undergradu-
ates Program.

Cheng

Ben-Tzvi

Zheng

Sandu

Williams

Mirzaeifar

http://rdcu.be/vEAM
http://rdcu.be/vEAM
http://rdcu.be/vEAM
http://rdcu.be/vEAM
http://rdcu.be/vEAM
https://l-v1.feathr.co/v1/smart-manufacturing-seminars-2017-christopher-b-williams-o
https://l-v1.feathr.co/v1/smart-manufacturing-seminars-2017-christopher-b-williams-o
https://l-v1.feathr.co/v1/smart-manufacturing-seminars-2017-christopher-b-williams-o
http://pubs.rsc.org/en/content/articlelanding/2017/nr/c7nr00312a#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/nr/c7nr00312a#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/nr/c7nr00312a#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/nr/c7nr00312a#!divAbstract
http://pubs.rsc.org/en/content/articlelanding/2017/nr/c7nr00312a#!divAbstract
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Students take first place
Students working with 

Assistant Professor Alan 
Asbeck recently took 
part in the ASME Student 
Mechanism and Robot 
Design Competition and 
earned a first place award 
in the undergraduate project division. 
The team’s project was a prosthetic 
leg featuring a foot with three degrees 
of freedom. More information on the 
project will be available in a future 
issue of Momentum. 

Sarlo nets ASNT Fellowship 
Award

Associate Professor 
Pablo Tarazaga’s ME 
doctoral student Rodrigo 
Sarlo recently received 
the American Society for 
Nondestructive Testing 
(ASNT) Fellowship Award 
for Seismic NDT for High-Frequency, in 
situ Diagnosis of Civil Structures. 

Zuo presents at ONR Expo
Professor Lei Zuo as 

part of Virginia Tech’s 
Energy Harvesting 
Center presented 
ongoing work on energy 
harvesting for defense 
applications at the 2017 
Office of Naval Research Expo in July. 
In addition to the poster session, Zuo 
took part in a TED talk at the expo.

Professor Corina Sandu, Executive Committee Chair of the ASME Design 
Engineering Division, presents the ASME Leonardo da Vinci Award to Professor 
Lei Zuo in August. Professor Robert Parker, right, nominated Zuo for the honor.  

Asbeck

Tarazaga

Zuo

The DREAMS Lab received a new powder bed fusion additive manufacturing 
machine in July. The $250,000 Pordways ProMaker P2000HT features a 60 watt 
C02 laser to manufacture plastic parts from powdered polymer feedstock. The 
machine has been provided to the lab with unlocked, editable parameters 
suitable for research and development of polymers that have never been printed 
using this technology. The machine is being outfitted with a bed reducer to allow 
the DREAMS team to work with the Department of Chemistry to allow for trials 
of smaller batches of material.

To donate to the W. Andrew 
"Andy" Jones '88 Memorial 
Scholarship, click the link 
below. After entering a gift 
amount, choose "College of 

Engineering" as the area of ben-
efit; and then choose "In Mem-
ory of" and finally, add "Andy 
Jones Memorial Scholarship"

To donate 
click here

https://webapps.es.vt.edu/givingto/gift;jsessionid=15EF75025CD565E58F2072329245A3F8
https://webapps.es.vt.edu/givingto/gift;jsessionid=15EF75025CD565E58F2072329245A3F8
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The following is an excerpt of a story that 
appeared in VTNews Sept. 26 detailing the new 
brand for the university. To read the entire story, 
please click here.

Virginia Tech started a new chapter of its story 
Sept. 26 by unveiling a dramatic new platform 
from which to share it.

Building on a 145-year-old tradition of educa-
tion, service, and outreach, the university strives 
to transcend the boundaries of traditional 
education, redefine research through transdis-
ciplinary problem-solving, and embrace its role 
as a global land-grant university. It is a moment 
when Hokies of the past, present, and future can 
stake their collective claim as a positive force in 
the world.

Such a moment requires a fresh, unified, and 
vibrant approach in storytelling to ensure it is 

fully illuminated. And such a mission requires an 
equally bold brand to match.

Virginia Tech has begun the process of embrac-
ing a new brand platform and the accompanying 
new logo, which will encompass the full scope of 
the Hokie community.

“I think everyone with a connection to the 
university understands that Virginia Tech is a 
special place,” said President Tim Sands. “To me, 
this brand represents all the good things in our 
community, from our foundational commitment 
to service to our aspirations of solving the 
world’s most challenging problems and making 
a difference for future generations. I’m proud to 
be part of this chapter in Virginia Tech’s history.

Inspired by university tradition
Rooted in Virginia Tech’s legacy and focused on 

the future, the brand is more than just a logo, ta-

STORY BY TRAVIS WILLIAMS
UNIVERSITY RELATIONS

New mark begins new chapter

https://vtnews.vt.edu/articles/2017/09/vtnews-intro-main.html
https://vtnews.vt.edu/articles/2017/09/vtnews-intro-main.html
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gline, or campaign. Rather, the brand is a total experience 
for the university community, unbound by time or location.

“Behind the scenes, we have worked in earnest to 
understand the university’s essence in a way that captures 
the energy and momentum of Virginia Tech,” said Tracy 
Vosburgh, senior associate vice president for university 
relations. “In our words, design, and imagery, you’ll notice 
a cohesive and vibrant expression of what differentiates 
Virginia Tech from others and aligns us to position us to get 

above the chaotic noise with our platform of the role we 
claim in the world.”

Although the actual brand expression is new, it was 
mined out of the university’s tradition of academic success, 
research and innovation, and personal commitment.

It was a 26-mile hike in the fall of 1872 that earned 
16-year-old Addison Caldwell the opportunity to claim 
his role as the first student of the university that would 
become Virginia Tech. Members of the Virginia Tech Corps 

of Cadets honor that tradition by tracing the steps 
Caldwell took every academic year.

During the next 145 years, countless Hokies set out 
with the same tenacious spirit, eager to pursue an 
education that would allow them to make an impact 
on their world. Together, their accounts tell the 
university’s evolving story.

The new brand marks the culmination of more 
than a year’s worth of qualitative and quantitative 
research and discovery that included feedback from 
Virginia Tech current and prospective students, 
faculty, staff, alumni, friends, and donors. The brand 
was finalized and presented to the Board of Visitors 
at its September 2017 meeting, where it was enthu-
siastically endorsed.

“After graduating from Virginia Tech, I experienced 
firsthand the dynamic and exciting journey toward 
my career and personal goals" said Dennis Treacy, 
rector of the Board of Visitors who received his 
bachelor’s degree in forestry and wildlife with a 
concentration in fisheries science in 1978. “I studied 
math and science primarily but quickly realized that 
classes incorporating humanities and management 
principles are really the factors that shaped my life 
and career.

“We are now in a new time and I am energized 
and encouraged by the university's emphasis on 
integrated learning and the Hokie spirit to accept 
new approaches that I have seen at all levels of 
the university,” Treacy said. “The new look that we 
announce today captures the essence of that spirit.”
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Cardiovascular disease is the number one cause of death in the Unit-
ed States. When the largest artery in the body, known as the aorta, is 
affected by disease, it can split or dilate, resulting in an aneurysm that 
can be fatal.

Virginia Tech and University of Pittsburgh School of Medicine research-
ers have developed a method to study the role of biomechanical forces 
and their disruption in diseased pathologies using relevant platforms 
that provide a window to study disease manifestation and progression. 
This platform, called nanonet force microscopy (NFM), is the first of its 
kind to measure single cell fiber forces, both under passive conditions 
and in the presence of disease conditions.

The findings have been published in “Forces” issue of the journal 
Molecular Biology of the Cell, in the article “Nanonet Force Microscopy 
for Measuring Forces in Single Smooth Muscle Cells of the Human Aorta."

Amrinder Nain, associate professor of mechanical engineering in the College of Engineering at 
Virginia Tech, pioneered NFM to utilize extracellular mimicking fibers in a controlled and repeatable 

manner. Together with 
Julie Phillippi, an assistant 
professor in the Depart-
ment of Cardiothoracic 
Surgery at the University 
of Pittsburgh, they in-
terrogate what the cells 
experience in the body 
by measuring individual 
cellular forces with a high 
level of precision.

Smooth muscle cells 
present in the walls of 
blood vessels undergo 
periodic expansion and 
contraction. The complex 
force signatures arising 

Nain and collaborators find new force 
measurement platform provides window 

to study cardiovascular disease

Nain
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from this involve the interplay between the innate contractility of the cells and the forces exerted 
upon the cell by fibrous extracellular matrix, which structurally and functionally support these cells.

By altering the conditions of the matrix, such as fiber diameter, density, and spacing, or introduc-
ing an external force, NFM allowed them to understand how cells respond to the multitude of forces 
that they experience within tissues.

“Everything in nature exerts and experiences a physical force,” said Nain. “This platform measures 
both simultaneously.”

Phillippi studies the matrix and cell forces in blood vessel smooth muscle cells as a window to 
understanding aortic disease.

“The key idea behind our study is to show that disease mechanisms might be detectable at the 
single cell level,” Phillippi said.

Nain and Phillippi used cells from healthy individuals in the current study, but in the future, they 
plan to take advantage of the large repository of patient samples from healthy and diseased indi-
viduals established by Thomas Gleason, chief of the Division of Cardiac Surgery at the University of 
Pittsburgh, to determine force signatures for different types of cells in blood vessels under various 
conditions.

The technique has much broader applications as it represents a new method of disease modeling 
that could be built into drug testing platforms in the future. In a broader context, Nain thinks the 
ability to achieve precise control on fiber diameter, spacing, and orientation to mimic native fibrous 
environments, will allow NFM to interrogate the push and pulls in a cell’s journey in developmental, 
disease, and repair biology.

The expanded research team is composed of two undergraduate students, Christopher Delaughter 
of Mount Jackson, Virginia, and Matthew Apperson of Norfolk, Virginia; graduate student Alexander 
Hall, of Gastonia, North Carolina; and Kevin Sheets, former doctoral student, all of the Virginia Tech 
Department of Mechanical Engineering. The team also includes Patrick Chan, a clinical resident of 
the University of Pittsburgh.
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Mechanical engineers have created models that will help materials chemists more quickly opti-
mize a new ion gel composite that has the potential to revolutionize electronics.

This new class of materials, termed “molecular ionic composites” (or MICs) and invented by 
Associate Professor Louis Madsen of the Department of Chemistry in the College of Science, pro-
vides a stiff solid material structure that allows ions to pass through it as if it were liquid, increasing 
power density and fire safety in batteries. To optimize the composite gel, Madsen called on Asso-
ciate Professor Rui Qiao, John R. Jones III Faculty Fellow in Mechanical Engineering in the College 
of Engineering. Qiao runs the Laboratory of Transport Phenomena for Advanced Technologies – a 
purely computational lab, that creates computer models to help accelerate the pace of innovation 
for researchers like Madsen.

“About a year or so ago, Lou came to me with a new gel he’d synthesized in his lab that is stiff, 
and yet has properties that allows ions to flow through it as if it were liquid,” Qiao said.  The two 

researchers have already published an article in 2017 in 
the journal Langmuir on this work.  This 
builds on the original 2016 article by the 

Madsen Group in the journal Advanced 
Materials. 

The gel is stable to 300 degrees Celsius 
and allows ions to move quickly through 

them. The impact on batteries is that the 
gel will allow for greater energy density 
and greater safety. Because lithium metal 
batteries operate at high power densities, 
the potential exists for formation of spiky 
dendrites that can pierce through the mem-
brane and short-circuit the battery. The new 

gel, because it’s rigid and enables operation at 
higher temperatures, will stop those dendrites 

while allowing fast flow of ions, providing both 
higher power and higher energy density.

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

ME modeling helps chemist 
optimize ion gel that could 
revolutionize electronics
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“Our part in this work is to create molecular models of the gels from different designs and predict 
their properties to help the chemistry group to try new permutations of the substance in order to 
optimize its performance,” Qiao said. 

 “At the molecular level, experimentation is slow and expensive,” said Qiao. “Using our computa-
tional analytics, we can process hundreds of different combinations and test outcomes in the time it 
would take a for a single experiment, and do it more economically.”

In a hundred simulations, modelers might find a handful of results that provide data pointing to a 
positive outcome which they will forward on to the Madsen team. “When they conduct an experi-
ment based on our findings, they will give us the results, and in that way, we can modify our models 
to make them more predictive and accurate,” Qiao said. “It’s a loop that always gets stronger.”

Through the combination of experiments and computer models, the scientist and engineer collab-
orators are determining what gives the material its unique properties.

“If we can understand it, we can improve the design,” Qiao said. “There is still room to push 
further.”
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A table is a simple thing we often take for granted. Doctors working for CerviCusco, a Peruvian 
non-governmental agency trying to provide health screenings to women in rural Peruvian communi-
ties, however, a table can make all the difference.

Daron Ferris, a medical doctor and professor at the Department of Obstetrics and Gynecology 
at the Georgia Cancer Center at Augusta University in Georgia, and founder of CerviCusco, knows 
Virginia Tech engineers and spoke to Kevin Kochersberger, associate professor of mechanical engi-
neering, about a need his organization had – a lightweight, portable, cervical cancer screening table. 

“The doctors working in these remote mountain communities are often improvising – sometimes 
going so far as to using their shoulders for support while conducting cervical cancer screenings,” 
Kochersberger said. “Something as simple as a table can make the process not only more efficient, 
but also more dignified for the patient.”

Kochersberger gave the challenge to a senior design team to make a lightweight, backpack-porta-
ble, easy-to-set-
up, sanitary, and 
ergonomically 

Mechanical engineer senior 
design team aids doctors in 
fight against cervical cancer

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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correct exam table.

Starting with cardboard mock-ups 
the team eventually produced a 20 
pound chair using carbon fiber tubes 
and aircraft-grade aluminum that 
broke down for easy portage and 
assembly and allowed for a patient of 
up to 200 pounds.

According to Ferris, the table is 
already being put to good use.

“CerviCusco is delighted to have col-
laborated with the incredibly talented 
engineering students at Virginia Tech. 
Their carefully designed and clever 
lightweight, portable exam table will 
enhance our outreach operations as 
we care for impoverished, indigenous 
women living in the remote Andes 
Mountains. The Virginia Tech hu-
manitarian program to assist health 
care facilities such as our little NGO is 
simply awesome,” Ferris said.

Improving the lives of others 
through innovative design is a high-
light of the senior design program 
in the Department of Mechanical 
Engineering. In helping CerviCusco, 
students not only gained hands-on 
experience in working with a custom-
er to build a working device, they are 
also helping medical volunteers treat 
the leading cause of cancer deaths for 
women 16-65 in Peru, and fulfilling 
the Virginia Tech motto of Ut Prosim, 
That I May Serve.

The team included: Linda Kim, 
Maunesh Patel, Marshall Rice, 
Vishal Sangam, and Sydney 
Ulrich-Dogonniuck.

For more information on the work of 
CerviCusco, see their website.

http://www.cervicusco.org/
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Mechanical engineering Professor Lei Zuo, recently tested an ocean wave en-
ergy generator as part of a three-year $2 million Department of Energy award. 
The test took place at the Alfond W2 Wind/Wave Ocean Engineering Lab in the 
University of Maine, and provided data critical for open water testing to be held 
in Virginia Beach in October. 

The scale 1/30 model uses Zuo’s Mechanical Motion Rectifier (MMR) to 
transform bi-directional irregular motion caused by waves into unidirectional 
rotation to drive a generator. The wave energy converter is designed to be built 
in two bodies: a buoy 0.7 meters in diameter which floats on the surface of the 
water, and a second body composed of a cylinder that contains the MMR based 
power take-off and a water tank emerged into the water. The two body system 
design can use the system’s natural frequency and the wave excitation frequen-
cy to realize a better energy harvesting effect.  

“Our 1/30 scale model prototype is designed to experimentally verify the de-
sign concept of the MMR power take-off and gain experience for future system 
up-level. At the same time, we have a 1:20 scale prototype which has is de-
signed for 500 watts of output power, which we plan to ocean test in October, 
for the power electronics, and the generating capacity of the unit,” said Zuo, a 
John R. Jones III Faculty Fellow. “When we go to Virginia Beach in October, we’ll 
have the entire generator assembled and that will provide us some very useful 
data as we design and build a 1/5 scale version.”

The 1/5 scale version of the wave harvester will be five meters across, and 
contain a 100 kilowatt generator coupled with a 10 kilowatt power take off. 
The generator alone will weigh more than 1,500 pounds and the entire PTO 
prototype will take the better part of a year to prepare before sending to the 
National Renewable Energy Laboratory for the test and evaluation. Using data 
gathered with the ocean tests in October and the 1:5 scale prototype, Zuo 
hopes to convince the Department of Energy to commit to supporting an open 
water test of a full system and to making a full scale wave energy harvester that 
would be 25-meters wide at surface level, extending 60-100 meters below the 
surface and feature a 500 kilowatt power take off. 

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

Wave generator tested in lab 
nearly ready for open water
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The novel process of molding, scanning, and printing golf grips customized to end-users was 
achieved by discovering a method to print a new flexible material and altering the design for shape 
and rigidity, earning a team of Virginia Tech graduate and undergraduate students first place in the 
2017 Society of Manufacturing Engineers’ Digital Manufacturing Challenge – design a printable 
product that will improve mobility for users.

Using the design challenges for inspiration, the interdisciplinary team of graduate students in 
chemical engineering, and macromolecular science and engineering, and a mechanical engineering 
undergraduate student, conceived of a golf grip that could be custom-printed to each player and 
guide them to correctly place their hands each time they picked up a club.

“The remarkable thing about this team is that they printed the grip out of a material that had 
never been used in a 3-D printer before,” said Associate Professor Chris Williams who instructs the 
additive manufacturing course and is director of the Design, Research, and Education for Additive 
Manufacturing Systems Lab.

The students formed their team in the Virginia Tech Department of Mechanical Engineering’s 
additive manufacturing course ME4644/5644, which features a team-based final project challenging 
students to design a product that could be made using additive manufacturing.

Using a clay mold of a person’s hands in the correct grip position, the team scanned the mold and 
converts the image to a 3-D CAD model before printing. The result is a grip that can be slipped onto 
golf clubs and used as a non-tournament aid for players to help build muscle memory and achieve 
the desired end state of a consistent, correct grip without the need for a professional trainer.

What differentiates the material from most other printable materials is that the finished product 
isn’t a hard plastic. In fact, it feels squishy in comparison, like a golf club handle should feel.

According to team member Cam Chatham, the group looked at a variety of materials before 
choosing the thermoplastic polyurethane that eventually ended up as their printing material. 

“We looked through the available literature on what people had printed before and narrowed our 
choice of potential materials down to those with chemical similarities to what had been printed 
previously,” said Chatham. “The particular material we chose had never been printed before so we 
had to perform a number of thermal and degradation analysis to make sure it would work.”

The product the team chose has been used for years to make automotive parts and other com-
mon tools, including medical devices. By converting the product into a filament for printing, the 
students were able to use customized structural infill patterns to tailor the stiffness of the grip to the 
golfer’s individual preference. 

“From an educational standpoint, it was an excellent opportunity to correlate a class project with 
a competition,” said Williams, the John R. Jones III Faculty Fellow in Mechanical Engineering in the 
College of Engineering. “From a research standpoint, this is the next generation. It’s not every day 
students come into class and say ‘we’ve printed a completely a new product and we’ve done it using 

Customized golf grip design wins 
digital manufacturing challenge

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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a material that’s never been printed before. Because there were team members with a polymer 
science and engineering backgrounds, they were able to modify an existing material to make 
something new.” 

The winning team:

• Camden Chatham, doctoral student, macromolecular science and engineering, co-advised 
by Williams and Professor Tim Long of the Department of Chemistry in the College of Science;

• Jacob Fallon, doctoral student, macromolecular science and engineering, advised by Assis-
tant Professor Michael Bortner of chemical engineering;

• Eric Gilmer, doctoral candidate, chemical engineering, advised by Bortner, and

• Andy Cohen, rising senior in the Department of Mechanical Engineering.
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The cost differential in high capacity electric-generating power plants between fossil fuels and so-
lar energy can be measured in cents per unit of energy. A Virginia Tech mechanical engineer believes 
he’s found a way to bridge that gap by catching the sun with fractals.

“Coal and natural gas electricity generation costs about 5 cents a kilowatt hour compared to about 
10 cents for current solar thermal plants,” said Professor Ranga Pitchumani, the George R. Goodson 
Professor of Mechanical Engineering in the College of Engineering. “With better receiver coatings, 
we can increase the operating temperatures and make up that nickel and get solar-powered electric-
ity down to cost parity at 5 cents per kilowatt hour.” 

This savings can be made thanks to fractals, objects whose measure varies depending on the 
scale used for the measurement. They are multiscale, self-similar, hierarchical structures that are 
abundant in natural constructs such as coastlines, snowflakes or biological structures. This is unlike 
Euclidean objects such as a straight line, whose length is the same measured with a meter stick or 
a foot ruler. A meter stick measuring the coastline of Rhode Island will come up with a different 
answer than a one-inch stick which will better resolve the irregularities of the coastline. A one-milli-
meter stick will come up with an even different, and larger, number.

As Pitchumani, explains, “There are two ways to convert sun’s energy into electricity. Solar cells 
using the photovoltaic effect work by discharging electrons, by virtue of impact by packets of energy 
in sunlight called photons; the electrons go through a circuit to provide electricity. The second way 
is by converting the energy of photons to heat.” It is the latter that Pitchumani and his group in the 
Advanced Materials and Technologies Laboratory are focused on.

The problem Pitchumani and his graduate student Rahul Jain were confronted with was how to 
increase the amount of sun’s energy a receiver can capture and convert to heat at higher tempera-
tures. Unlike photovoltaic solar cells which are becoming ubiquitous on rooftops, a solar thermal 
power plant requires acres of mirrors that continuously aim the sun’s reflection at a receiver which 
amasses the photons and turns them into heat. The energy is used to heat a fluid (water or molten 
salt) to generate steam to run a turbine, in the same way a fossil-fired plant would operate. The 
hotter the steam entering the turbine, the more efficiently the turbine can generate electricity. And 
higher efficiency translates to fewer cents per energy unit produced. 

“You need to capture photons but when the receiver surface gets hot it re-emits the heat back out 
like a stove,” Pitchumani said. “So, the challenge becomes creating a material to absorb the photons 
and minimize the heat energy lost to re-radiation? The holy grail would be no radiant heat lost.” 

Coating the receiver is one way to help absorb more energy and solar selective coatings, as they 
are called, have been around for a long time in a simple form – a particular type of black paint. 
Unfortunately, as the temperature rises, the paint becomes less stable and peels off, requiring the 
receiver to be shut down and recoated – adding to the cost of electricity generation.

To fill the vacuum that exists in the area of solar coatings at high temperatures, Pitchumani looked 
at the surface of the receiver.

“It’s mostly smooth,” he said. “The light hits it and there is not much to absorb the photons except 

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

Catching the sun with fractals
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the small surface roughness. So, we thought, ‘what if we can deliberately texturize the coatings and 
make a complex surface structure so when the light goes in, it’s like a maze of cavities where pho-
tons can be captured and converted to heat’?”

Which brings us back to fractals.

Pitchumani and Jain asked, “Can we create fractal textures on engineered surfaces with multiple 
scales of roughness elements that can trap the photons? That’s the motivation. We’ve been working 
on a process using electrodeposition, which under certain conditions generates highly fractal surfac-
es. Electrodeposition is industrially well established and can be easily done on large scale structures 
like solar receivers.”

To create the fractals, Pitchumani starts with an electrochemical process where smaller currents 
generate higher voltage and larger currents generate lower voltage.

“Near the point where the voltage is almost zero, there’s an inherent instability in the process 
that creates a fractal surface,” Pitchumani said. That discovery lead to a patent for manipulating the 
process parameters and intelligently architecting a desired surface.

“A key advantage of this process is that the coating is built integrally on the base material,” he said. 
“Often the Achilles’ heel of coatings is the interface between the coating and substrate materials 
which is a weak link causing the coatings to degrade or peel off – think of the space between paint 
and wood. In our process, we can grow the coatings using the same material as the base, such as 
copper on copper or nickel on nickel. Native surfaces are inherently durable and you don’t have to 
periodically recoat the surface. This process will allow us to significantly upgrade the energy ab-
sorbed by the receiver.”

The team created multi-scaled fractal textured coatings and tested them extensively for their 
performance and durability as solar selective surfaces. The work appears in a recent issue of Solar 
Energy Materials and Solar Cells. “We found that fractal textured coatings show a remarkable three-
fold increase in the ability to capture photons efficiently and convert them to heat,” Pitchumani 
said. “This is paradigm altering,” he added, “it paves a new way to design thermal receivers for next 
generation solar thermal plants and bring down their costs.” 



             PAGE 22FALL'17MOMENTUM

STORY & PHOTOS BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

By combining several additive manufacturing technologies into a single desktop unit, four new 
Virginia Tech alums have created a new way to manufacture complex, multi-material products.

The device, known as the Dream Machine, took second place in a manufacturing design competi-
tion sponsored by the American Society of Mechanical Engineers. 

Their submission to the Manufacturing Science and Engineering Conference was based on their 
senior design project which aimed to revolutionize 3D printing by allowing users to print multiple 
materials in a single build using multiple types of deposition tools.“,” According to Chris Williams, 
associate professor and John R. Jones III Faculty Fellow in mechanical engineering, director of the 
DREAMS lab, and the students’ faculty advisor for the project, the dream of additive manufacturing 
has always been to create end-use products. “To deliver on this promise, however, requires a system 
able to deposit multiple materials in a single build.”

The Dream Machine advances additive manufacturing by tackling the lack of integration among 
multiple AM technologies. 

“There are many ways to print things but at the end of the day we’re still stacking layers to create 
an item,” said Danny Rau, a 2017 mechanical engineering graduate who is staying at Virginia Tech as 

Dream Machine allows 
multi-material production
in one machine
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a graduate student to continue his 3D printing studies in the DREAMS lab.

The team behind the Dream Machine has filed a provision patent application for the device. Rau 
noted, “Bringing all these AM technologies into a single system is a novel concept.” And the people 
the team have met with have been impressed by having all these technologies together creating 
complex parts that can’t be made by any other manufacturing technology.

The team chose to work with the following AM technologies for their product: Filament extrusion, 
paste extrusion, vat photopolymerization, and binder jetting. Despite the ability to simultane-
ously print with multiple technologies, not all formats work with each other. For instance, binder 
jetting only works in conjunction with paste and filament extrusion. However, most formats work 
with a majority of the other print types; for example, the machine can use paste extrusion to 
selectively deposit conductive ink into a high temperature epoxy part that is printed using vat 
photopolymerization.

Aside from the multiple printing types, the Dream Machine also features a method of modular 
construction that will allow it to continue to grow.

“The machine is more than just the print heads,” said Grady Wagner, a 2017 mechanical engi-
neering graduate who began work at Space-X as an additive manufacturing engineer in July. “The 
build plate is also important. For instance, for light-based printing, the build plate can’t be reflective, 
but for plastic based materials, it needs to be heated. We’ve developed a modular platform where 
the user can change the size of the build plates which allows for printing large parts, and enabling  
researchers to work with small batches of experimental materials. In addition, the modular nature 
of the printer allows new print technologies to be incorporated as they become available.”

“We’re the pioneers of this technology, and that feels pretty good to say,” Rau said.

In addition to Rau and Wagner, the Dream Machine team includes:

Lindsey Bass, who will continue graduate studies on 3D printing new materials in the DREAMS lab

Mitchell Wolf and David Wolf, who work for Northrup Grumman

Scott Ziv, who works for Naval Sea Systems Command
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PRINTING THE 
UNPRINTABLE

High temperature polymeric 
used in space operations now 
available in 3D printed form

STORY BY ROSAIRE BUSHEY & STEVEN MACKAY
MECHANICAL ENGINEERING
COLLEGE OF SCIENCE

Virginia Tech researchers have created a novel way to 3-D print the type of 
high-temperature polymeric materials commonly used to insulate space craft 
and satellites from extreme heat and cold.

Previously, the polyimide could be made only in sheets.

The material, formally known as Kapton, is an aromatic polymer composed 
of carbons and hydrogens inside benzene rings, which provides exceptional 
thermal and chemical stability. But because of this molecular structure, the 
material is notoriously difficult to produce in any format other than thin sheets. 
Kapton often is used in the multi-layer insulation that forms the outer wrapping 
of spacecraft, satellites, and planetary rovers to protect them from extreme 
heat and cold. It often is mistaken for “gold foil.”

Researchers from the College of Engineering and College of Science were able 
to synthesize the macromolecules, allowing them to remain stable and main-
tain their thermal properties for processing in 3-D printing. The high-perfor-
mance polymer now could theoretically be used in any shape, size, or structure, 
with small chess pieces and lattice bricks already produced inside Virginia Tech 
labs. Possible future uses are not limited to the aerospace industry. The same 
material can be found in scores of electronic devices, including cell phones and 
televisions.

 Raw 3-D printed Kapton

Virginia Tech researchers were able to 3-D print a polymeric material known 
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as Kapton into this lattice structure and chess piece. Previously, this material 
could only be produced in sheets. The team says this new method could one 
day be used in spacecraft or satellites.

“Conventional processing routes have limited engineers to make only thin 
films from these materials,” said Christopher Williams, an associate professor 
with the Department of Mechanical Engineering in the College of Engineering 
and leader of the Design, Research, and Education for Additive Manufacturing 
Systems (DREAMS) Laboratory. “Now that we can 3-D print these materials, 
we can start designing and printing them into much more complex 3-D shapes, 
which allows us to take advantage of their excellent properties over a much 
broader range of applications.”

Materials currently used in 3-D printing do not have the high strength and 
stiffness across broad hot-cold temperature ranges necessary for the extremes 
of space. Typically, printable polymers start to lose their mechanical strength at 
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about 300 degrees Fahrenheit.

This new polymer maintains its properties above 680 
degrees Fahrenheit, the research team said. “We are 
now able to print the highest temperature polymer 
ever – about 285 degrees Fahrenheit higher in deflection 
temperature than any other existing printable polymer. Ad-
ditionally, our 3-D printed material has equivalent strength 
to the conventionally processed thin-film Kapton material,” 
Williams said.

(The material’s heat-resistant ceiling before degradation 
is 1,020 degrees Fahrenheit.)

“We can imagine this being used for printing a satellite 
structure, serving as a high-temp filter or a high-temp flow 
nozzle,” said Williams, the Electro-Mechanical Corporation 
Senior Faculty Fellow in Advanced Manufacturing Systems. 
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“We can imagine using the wide geometric and microscale 
possibilities offered by 3-D printing to further improve 
existing designs – say, a more lightweight satellite, a filter 
that provides optimum/efficient flow, a nozzle with a 
designed flow path that allows greater exit velocity and 
efficiency.”

A key early breakthrough in the project occurred in the 
laboratory of Timothy Long, a professor with the Depart-
ment of Chemistry, part of the College of Science, and also 
the director of the Macromolecules Innovation Institute 
(MII), located within Virginia Tech’s Institute for Critical 
Technology and Applied Science. Williams is associate 
director of MII.

There, Long, working with then-post-doctorate re-
searcher Maruti Hegde, now a research associate at the 

From left, Viswanath Meenakshisundaram, Charles Carfagna, 
Christopher Williams, Justin Sirrine, and Timothy Long make 
up a team of Virginia Tech College of Engineering and College 
of Science researchers who created a 3-D printed polymeric 
material that could find heavy use in space because of its 
thermal properties.
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University of North Carolina at Chapel Hill, was exploring 
the possibility of making 3-D printed shapes from aromatic 
polymers, such as Kapton. The researchers, along with 
a graduate student team, were able to derive the novel 
polymer synthesis design, allowing the polyimide to be 
3-D printed. Williams’ lab, led by College of Engineering 
doctoral students Viswanath Meenakshisundaram, of 
Bangalore, India, and Nicholas Chartrain, of Westfield, New 
Jersey, then exacted the process for 3-D printing. 

“We chose a fairly ubiquitous high-temperature and 
high-strength polymer because we wanted to enable a 
rapid impact on existing technologies,” Long said, adding 
that being able to create such 3-D printed materials in any 
shape could serve a key market, such as the aerospace 
industry. Indeed, Long said companies have already shown 
early interest in the new material, which has a U.S. patent 
filed.

 DREAMS Lab, Mechanical Engineering

Inside the DREAMS Lab at Goodwin Hall, Associate Pro-
fessor Christopher Williams and doctoral student Viswa-
nath Meenakshisundaram stand at a high-tech 3-D printing 
machine. Using the machine to print out the polymeric 
material requires users and onlookers to wear filtered 
eyewear, because of the machine's use of lasers.

The two teams spent a year testing the material’s per-
formance in extreme heat and cold temperature scenarios 
and fine-tuning how the material is machine printed. 
Williams’ and Long’s work recently was published in the 
Advanced Materials Journal under a fitting title: Processing 
the Nonprocessable.

Williams and Long have collaborated on numerous 
projects involving 3-D printing.

“At the end of the day, we are each other’s biggest 
cheerleaders,” Williams said of his work with Long’s lab in 
the College of Science. Long added, “We challenge each 
other with how polymer structures must be invented, or 
reinvented, to enable 3-D printing. We often joke that I am 
a post-doctorate researcher in the DREAMS lab and he is 
a post-doctorate researcher in my lab. It is truly a partner-
ship for innovation.”
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A Virginia Tech mechanical engineering professor and his team will be among the first to use a new 
humanitarian drone testing corridor opened in June by the government of Malawi and the United 
Nations Children’s Emergency Fund, UNICEF.

Associate Professor Kevin Kochersberger, who has been an advisor to senior design project teams 
working with hospitals and communities in Malawi, will use a drone designed and built by his 
Unmanned Systems Laboratory. 

The aircraft was originally developed for a company called Management Systems International to 
monitor canals in Afghanistan. Kochersberger was invited by UNICEF to bring the system to Malawi 
as part of their test corridor trials.

“UNICEF’s main concern is to have an aircraft that can quickly and efficiently go to a remote 
community and collect dried blood samples to be tested for HIV,” Kochersberger said. 

With a small cargo compartment capable of holding a stack of cards with dried blood spots, the 
aircraft can be easily loaded with samples, and launched from the remote location to return auton-
omously to its point of origin.  An 8-megapixel camera in the aircraft’s fuselage is also of interest to 
UNICEF as a way to aid in disaster relief during floods or other catastrophic events.

“Many of the aircraft being brought in for testing in the corridor are expensive, machines that 
cannot be repaired on site.  Africa is a challenging environment and local support is critical to 
success,” explained Kochersberger.  The aircraft costs in the neighborhood of $500 and is designed 
for production in Malawi.

After 3D printing internal components, the rest of the flying wing design can be made from scratch 
in a few hours using easily sourced material such as foam core poster board and hot glue. The 
rugged design includes sensors and components embedded into the body of the aircraft.

An autonomous aircraft may 
join the fight against HIV

STORY, PHOTOS, & VIDEO BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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Christine Beauchene is a Virginia Tech mechanical engi-
neering doctoral student with a lot on her mind – namely, 
researching a way to help people remember what’s on 
their minds. 

Beauchene, a native of Fairfax, Virginia, is showing how 
sound can be used to influence the brain. Specifically, she 
is using binaural beats, a method which uses two pure 
tones, with a small frequency mismatch, delivered inde-
pendently to each ear. In an attempt to localize where the 
sound is coming from, the brain interprets the difference 
between the tones as a beat frequency. 

“As an example, if we play 240Hz into the right ear and 
255Hz into the left ear, we can see an increase in the pow-
er of the frequency spectrum, of the measured brain re-
cordings, at the difference of the two tones at 15Hz,” said 
Beauchene, a 2017 Paul E. Torgersen Graduate Student 
Research Excellence Award recipient. “Using this method, 
we can safely and noninvasively stimulate your brain at a 
desired frequency.”

Beauchene’s research, titled, EEG-based control of 
working memory maintenance using closed-loop binaural 
stimulation, has been published in publications including 
PLOS-One, and the Journal of Neural Engineering, and 
shows that binaural beats can modulate synchronization in 
the brain and boost working memory capacity.

Stimulating 
memory 
with sound

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0166630
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Beauchene explained working mem-
ory as the system that allows us to re-
member and manipulate information 
in the presence of additional incoming 
information. 

“We can only remember a certain 
number of items for a short period of 
time,” said Beauchene. “For example, 
telephone numbers were originally 
7 digits long because experiments 
showed that, on average, 7 was the 
“magic number” or average capacity 
of the number of items people could 
hold in working memory.” 

Working memory capacity is depen-
dent upon synchronization between 
regions of the brain, particularly the 
frontal and parietal lobes which are 

located in the front and in the upper 
back part of the brain, respectively. 
Higher synchronization means that 
people will, on average, respond with 
higher accuracy during a working 
memory task. 

The final incarnation of this work is 
to develop an experimental system to 
tailor the frequency of the binaural 
beat stimulus to each person using 
closed-loop control. Currently, nearly 
all therapeutic stimulation systems 
are open-loop “one-size-fits-all” 
approaches. However, these methods 
can prove not as effective because 
each person’s brain responds slightly 
differently to external stimuli, and can 
change over time. The driving moti-
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vation for developing a closed-loop 
stimulation system is to help popula-
tions with large individual variability, 
such as those with mild cognitive 
impairment (MCI). 

“Cognitive function decreases as a 
function of time and in people with 
MCI we see a steeper decrease than 
you’d normally expect in healthy 
adults,” Beauchene explained. “MCI is 
considered to be an intermediate step 
in the progression to Dementia.”

Beauchene is quick to point out that 
because someone has MCI doesn’t 
mean they will end up with Alzhei-
mer’s or Dementia, but the odds 
increase. 

“For our study, we are trying to tar-
get people with MCI because working 
memory is one of the earliest cog-
nitive functions to show significant 
decline. We’re hoping that if we can 

boost working memory then we can 
potentially increase a person’s quality 
of life.”

Before this research, no one had 
studied the effects of binaural beats 
on working memory and correlated 
the changes seen in behavior to the 
changes in the brain connectivity 
graphs, she explained.

“We have found really interesting 
and similar results between two 
different working memory tasks.” 
Beauchene said. “While listening 
to 15Hz binaural beats, during both 
tasks, we found a significant increase, 
of approximately three percent, in 
participant response accuracy on 
average.” 

Even though the three percent in-
crease is not a dramatic improvement, 
it is close to the range of cognitive 
decrease found within MCI patients 
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(~five percent), and therefore could 
be a viable therapeutic method. Of 
the frequencies Beauchene has test-
ed, 15Hz is the only binaural beat fre-
quency that modulates the network 
connections to produce the strong 
frontal/parietal connection she’s 
looking for to help augment working 
memory capacity.

“The eventual goal of the project 
is to develop a portable easy to use 
closed-loop therapeutic system for 
MCI patients for use whenever they 
want,” she said. 

For now, there is a lot of research to 
be completed and Beauchene, who 
hopes to defend her thesis by early 
2018, said she hopes to combine the 
work she’s doing now with the biome-
chanics work from her undergraduate 
studies to develop better therapeutic 
options for people suffering from 
memory loss.

Beauchene’s academic advisors are 
mechanical engineering Associate 
Professor Alexander Leonessa and bio-
medical engineering and mechanics 
Assistant Professor Nicole Abaid. 
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Virginia Tech’s Battery Operated Land Trans-
portation (BOLT) motorcycle team's new bike, 
the BOLT III made its racing debut at the eMo-
toRacing Varsity Challenge July 15-16 in Millville, 
N.J.

In its third iteration, the bike is shaping up as a 
solid challenger to gas-powered motorcycles.

“The BOLT III power train is what we are most 
proud of,” said Gordon O’Neill, who graduated in 
the Spring as a computer engineering major and 
was the BOLT team lead as a senior. “Our motor, 
controller, and batteries all work well together. It 
can be challenging for collegiate teams to tune 
all those components together.”

The BOLT bikes are built by a team from majors 
across the College of Engineering, including me-
chanical, and electrical and computer engineer-
ing, and computer science. The students work in 
power train, controls, and chassis sub-teams.

The BOLT project began in 2011 with a light 
and simple bike that was the very definition of 
a “prototype.” Its successor, BOLT II, was more 
of a custom bike that could reach speeds of 170 
mph. It last raced and won in February 2016 in 
Roebling, Georgia.

C.R. Gittere is a competitive motorcycle rider 
who piloted BOLT II to its final win and as the 
owner of a motorcycle software company, he 
knows the value of practical experience outside 
of the classroom.

“I can see a direct correlation between the 
participation in BOLT and opportunities for 
students with internships and other employ-
ment that set them off and running in life,” 
said Gittere. “I enjoy working with the students 
because they are really intelligent. At the end of 
the day the students always figure it out.”

BOLT III has evolved into a formidable produc-
tion-like bike capable of reaching speeds near 
190 mph, with a racing speed of 150 mph and a 
zero-to-60 time of 3.3 seconds.

One advantage of the BOLT III is the custom-
izable battery pack where batteries can be 
removed for shorter races, lightening the bike.

Beyond technical experience, the 
BOLT project provides opportunities for 
students to gain experience translatable 
to real-world employers.

“My work on the BOLT team initially 
helped me get my internship at Northrop 
Grumman,” said O’Neill. “The point of 
BOLT is to get out of the classroom and 
to do something physical. I joined BOLT 
for that reason, I wanted some out of 
class projects to put on my resume, and I 
became team lead because I was excited 
about addressing the challenges we saw 
in BOLT II.”

Team sponsors include General Motors, 
SolidWorks, the Student Engineer’s Coun-
cil, Virginia Tech Transportation Institute, 
and Qt.

Bolt III team: Christo-
pher Mowery, Dustin 
Stahl, Austin Cirulli, 
Gordon O'Neill, Rex 
Peel, Jesse Stowe, 
Collin Sheppard, Zach 
Corey, Ben Whitney, 
and Cecilia Reyes

BOLT III arrives 
ready to race

STORY BY AMY LOEFFLER
COMPUTER SCIENCE
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Mary Prim Jones was the first 
female in Virginia to be regis-
tered as a professional engi-
neer as well as the first female 
inducted into the Academy of 
Engineering Excellence in the 
College of Engineering, and the 
first to receive the University 
Distinguished Achievement 
Award. She earned her BSME 
in 1962 and is currently a 
member of the Mechanical 
Engineering Advisory Board 
and a retired executive director 
of Aerojet Corporation. In 2002 
the District of Columbia Council 
of Engineering and Architec-
tural Societies awarded her the 
Engineer of the Year Award. 

What was your first recollec-
tion of coming to Virginia Tech 
and the campus? I actually 
grew up in Blacksburg, so I 
don't really have a typical 
first-impression.

Was there a single professor 
or other mentor who helped 
guide you or shape your time 
at Virginia Tech, or who had a 
great influence on your career 
after graduation? As a profes-
sional woman I have always 
considered Dr. Mary Tom Long 
as my mentor. My father was 
the professor who guided me.

As a student, what activities 

did you enjoy the most 
and does that activity 
still exist at the univer-
sity today? When I was 
a student there were 
no activities for female 
students. All social clubs 
or groups were for men 
only. No intramural sports 
for women. Even honor 
societies were for men 
only. I was one of the 
top engineering students 
in my class but was not 
allowed to be a member 
of Tau Beta Pi or ODK.

What is your proudest 
academic or professional 
achievement? Being the 
Executive Director of En-
gineering for Aerojet and 
the Chief Engineer for the 
Multiple Launch Rocket 
System that was devel-
oped for the U.S. Army. 
It has also been a great 
achievement to serve on 
the Board of Visitors for 
Virginia Tech.

What do you think has been 
the single greatest change to 
the university since you grad-
uated? Including women as 
equal members of the student 
body.

If you could make one 

change to the university today, 
what would it be? Increased 
enrollment of women in 
engineering.

What advice would you 
give to young women who 
are considering Mechanical 
Engineering as a career? Work 
hard for equal rights.

Q & A with...
Mary 'Prim' Jones

about alumni
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next issue
3D printing ... at the nano-scale


