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Building a better exosuit
ME brings robotics expertise to Lowe's
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Biogas/Senior Design
As part of their senior design capstone, 

students turned food waste into electricity and 
the result is unit that has potential for scaling to 
farms and other uses.
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Simulating autonomous driving
Autonomous vehicles are on their way to our 

roads, and a lab in Goodwin Hall is using sim-
ulator technology to help make the transition 
safe and efficient.
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Cover Story
If you could see behind the scenes at the Lowe's home improvement store in Christiansburg, Virginia, 

you might find workers there wearing a soft, flexible exosuit designed by mechanical engineering assistant 
professor Alan Asbeck, a researcher in robotics whose team is helping bring the future to the giant retailer. 
The partnership provides a rare opportunity for engineers to work on a project that is being used in a 
real-world environment as development continues.
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Azim Eskandarian 
ME Department Head

The legacy of J.B. Jones is a 
world-class ME department
It’s with great sadness that I 

report the passing of J.B. Jones, 
one of our Mechanical Engineering 
Department Heads from 1964 until 
1983 when I was an MS student 
here. As a graduate student in 
mechanical engineering at Virginia 
Tech in 1982-83 the presence and 
influence of James B. Jones was 
evident everywhere one looked in 
the department. In many respects, 
he created the department as we 
know it today, bringing it from a sol-
id program with a long history and 
tradition, to a program of national 
significance. Like so many, I was 
saddened to hear of JB’s passing 
in May. He was a stalwart, not 
just of Virginia Tech’s mechanical 
engineering program, but of the 
university in general. As a leader, a 
mentor, an excellent engineer, and 
for so many other reasons, he will 
be greatly missed. I invite you to 
read more about his amazing life 
and contributions starting on Page 
6.

Because of the work of Jones, 
and others who have added to 
the culture of excellence in ME, 
today we are able to feature many 
extraordinary accomplishments 
from faculty and students.

In this issue's cover story, 
you can learn about how one of our 
gifted young robotics researchers, 
Assistant Professor Alan Asbeck, is 
working to bring robotic exosuits 
to the mainstream, partnering with 
Lowe's to help people lift more, 
work less.

You can also read about how 
faculty members such as Professor 
Shashank Priya are collaborating 
with Korean universities to find new 
ways to manufacture materials with 
unique properties. Find out how 
Associate Professor Pinhas Ben-Tzvi 
is improving the educational 
experience for our undergraduate 
students by creating a lab where 
they can put their hands on robots.  
You can see a small portion of what 
our students accomplished this 
year as part of their Senior Design 
Capstone project. For those of you 
who weren't here at graduation, 
we've also provided some photos 
of very happy new alumni - some 
of the nearly 400! who became 
mechanical engineers this year - 
representing our largest class ever.

Through our continued efforts, we 
will carry on and continue to grow 
the legacy JB Jones has left us, as a 
world-class ME department.
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               Several faculty members received promotion in June. Lei Zuo and Mike Roan were promoted to full Profes-
sor; Pablo Tarazaga was promoted to Associate Professor with tenure; and Kevin Kochersberger achieved tenure as an 
Associate Professor.

Six mechanical engineering faculty received College of Engineering 
Awards May 3. Rui Qiao, College of Engineering Faculty Fellow Award; 
Warren Hardy, College of Engineering Dean’s Award for Research; 
Steve Southward, College of Engineering Dean’s Award for Teach-
ing; Zhiting Tian, College of Engineering Outstanding New Assistant 
Professor Award; Alan Asbeck, College of Engineering Outstanding 
New Assistant Professor Award; and Mark Paul, received the College of 
Engineering Certificate of Teaching Excellence.

briefly

Zuo

Associate Professor John Ferris was 
unanimously elected Vice President of the 
Virginia Tech Faculty Senate April 25. He 
joins new president Hans Robinson (Phys-
ics), and secretary-treasurer Bob Hicok 
(English). The vice president is also the ex 
officio Chair of the Commission on Faculty 
Affairs.

Associate Professors Alexander Leones-
sa (ME) and Raffaella De Vita (biomedical 
engineering and mechanics), received the 
2017 University Alumni Award for Outreach 
Excellence. 
The pair provides students with disabilities 

an opportunity to be involved with STEM 
education through STEMABILITY; and help-
ing students transition from high school to 
college. Read the whole story.

Roan Tarazaga Kochersberger

                       Many thanks to Eric Camper (ME '98), who present-
ed the Senior Design Capstone program with a check for $4,000 
in June. Camper represents BWXT, which also funded a Sr Design 
team to build a shooting table for paralympic athletes (see Page 
17). With Camper is Kevin Harter (ME '11) of BWXT, left, and 
Assistant Professor of Practice, Robin Ott, right.
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James Beverly "J.B." Jones, a William H. 
Ruffner Medal recipient and former mechanical 
engineering department head at Virginia Tech, 
passed away at his home in Blacksburg, Virginia 
on May 17. He was 93.

“As a professor, department head, and respect-
ed member of the Virginia Tech community, J.B. 
Jones was a tremendous leader who embodied 
the spirit of Ut Prosim,” said G. Don Taylor, 
Charles O. Gordon Professor of Industrial and 
Systems Engineering and interim dean of the 
College of Engineering at Virginia Tech. “We 
are deeply saddened by the loss of our friend 
and appreciative for J.B.’s contributions to the 
field of engineering thermodynamics and the 
university.”

Jones, who earned his bachelor’s in mechan-
ical engineering from Virginia Tech in 1945 and 
was a member of the Virginia Tech Corps of 
Cadets, depicted the ideals of a Renaissance 
man. Jones played with the regimental band, 
the Highty-Tighties, and was a member of the 
yearbook and student newspaper staffs. He 
was editor-in-chief of the precursor to today’s 
Collegiate Times, student newspaper The 
Virginia Tech. Beyond his communication and 
musical skills, Jones was an avid tennis player; a 
Virginia Tech Honor Court judge; and a member 
of several honor and social affiliations, including 
the German Club, Tau Beta Pi, Pi Tau Sigma, and 
Phi Kappa Phi, the most-selective honor society 
serving all academic disciplines.  

While at Virginia Tech, he also met his late 
wife, Jane Hardcastle, an aerospace engineering 
graduate. Together, they provided philanthropic 
support to university programs and initiatives, 

including the Virginia Tech Corps of Cadets, the 
College of Engineering, and the Virginia-Mary-
land Regional College of Veterinary Medicine. 
They were also members of the Ut Prosim 
Society, the university’s most prestigious donor 
society.

Post-graduation, Jones went to work for the 
U.S. Department of War and earned a master’s 
degree and Ph.D. from Purdue University. He 
taught at Purdue from 1945 to 1964 and was 
a Best Teacher Award winner there. During his 
time at Purdue, Jones worked for the General 
Electric Company, the Babcock and Wilcox 
Company, and General Motors Corporation.

Jones was encouraged by Virginia Tech’s 
President T. Marshal Hahn to apply for the 
mechanical department headship in 1964. Jones 
rose to the challenge and returned to his alma 
mater. Under Jones’ leadership, the department 
became nationally recognized. Both undergrad-
uate and graduate programs climbed into top 
20 national rankings, and the department won 
a national award from the International Associ-
ation for the Exchange of Students for Technical 
Experiences.

With other faculty members, Jones obtained 
a $2 million grant to develop a computer-aid-
ed-design, computer-aided manufacturing 
laboratory in Randolph Hall. An additional $2 
million grant from IBM facilitated the construc-
tion of the lab, which remains in use.

Jones also co-authored three books with his 
expertise, engineering thermodynamics, as the 
focus. Jones co-authored "Engineering Thermo-
dynamics" with Regina E. Dugan, mechanical 

In Memoriam: 

J.B. Jones
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In 2008, James B. Jones was presented with the Ruffner Medal, the 
university's highest award. The medal is presented to individuals who 
"render unusually distinguished service" to Virginia Tech.

engineering graduate and the first woman to 
head DARPA, who now leads Facebook’s ad-
vanced research group, Building 8.

Three years after retirement in 1991, Jones 
earned national recognition when the American 
Society of Mechanical Engineers presented him 
the James Harry Potter Gold Medal for contri-
butions in thermodynamics. In 2008, Jones was 
awarded the William H. Ruffner Medal, Virginia 
Tech's most prestigious honor, recognizing his 
distinguished service to the university. Acknowl-
edged by the College of Engineering for his 
exceptional career successes, Jones was inducted 
in the Academy of Engineering Excellence in 
2014.

Jones served on the Engineering Accredita-
tion Commission of the Accreditation Board of 
Engineering and Technology, as well as its board 
of directors and executive committee. He was 
vice president for education for the American 
Society of Mechanical Engineers and co-chaired 
The National Research Council Committee on 
Engineering Design Theory and Methodology.

A dedicated member of the community and 
accomplished musician, Jones served the greater 
Blacksburg community as a Rotarian and played 
the clarinet and saxophone for the Blacksburg 
German Band and the Blacksburg Community 
Band.

Jones grew up in West Orange, New Jersey. His 
father, Alonzo L. Jones, graduated from Virginia 
Tech with a bachelor’s in mechanical engineering 
in 1918. He is survived by his daughter, Ellen 
Jones-Walker; his son, Warren Jones; his grand-
children, Kelly Hardcastle Jones and Reilly James 
Jones; and his great granddaughter, June Hard-
castle Robinson Jones.  

A memorial service was held June 10 at McCoy 
Funeral Home in Blacksburg. In lieu of flowers, 
memorial contributions may be made to an 
organization of your choice. Two of J.B.'s favorite 
organizations were the Montgomery County 
Humane Society and Saint Francis Service Dogs.

http://www.hsmcshelter.com/
http://www.hsmcshelter.com/
http://www.saintfrancisdogs.org/
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STORY, PHOTOS, & VIDEO BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

Simulating the future

New lab puts people behind 
the wheel of autonomous 
technology

The simulator is run by 
a stack of seven comput-
ers - including two for the 
vehicle and four dedicated 
for visuals. A host com-
puter ties the entire system 
together.
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Virginia Tech’s newest laboratory, the Autonomous 
Systems and Intelligent Machines (ASIM) lab, home to a 
tiny town with robotic vehicles and now a full-sized Smart 
car, provides data-driven, scientific insight into how people 
interact with automated vehicle systems -- a crucial new 
element to the real-world testing that seeks to improve 
transportation systems on a global scale.

For more than twenty years, engineers at Virginia Tech 
have been working toward autonomous vehicles. Mechan-
ical engineers have been at the front of the movement, 
producing vehicles for the Defense Advanced Research 
Projects Agency and other competitions with the help of 
computer scientists, electrical, civil and environmental, 
and other engineering disciplines. 

The new lab, housed in Goodwin Hall on Virginia Tech’s 
Blacksburg campus, is split into two experiential learning 
areas to provide a broader picture of an autonomous 
environment.

Half the lab is laid out, mimicking a small town complete 
with street pattern and road markings amidst a town of 
miniature buildings. Robots are used in place of real cars 
to emulate driving conditions. The robots are equipped 
with vision systems, proximity sensors, and inter-vehicle 
communications, so they can sense presence and distance 
from each other, talk to each other, and navigate in traffic 
without colliding.

Rather than use GPS like full-sized vehicles, the lab is 
equipped with an overhead vision system that emulates 
GPS. The vision system gives a ground-truth relationship 
of the vehicle in relation to the floor map and the environ-
ment allows the researchers to develop safety and control 
algorithms that allow the vehicles to follow each other and 
gain efficiency – speed – while in a platoon.

“Anyone can make a slow-moving autonomous vehicle,” 
said Azim Eskandarian, ASIM lab director and head of the 
Mechanical Engineering Department in the College of 
Engineering. “But autonomy for its own sake isn’t enough 
– it has to be efficient as well. We are looking at how to de-
termine the correct gaps between vehicles at given speeds, 
and how to smoothly merge into a column of autonomous 
vehicles. There are control and safety challenges that need 

Simulating the future

'Buildings' with a pur-
pose. The miniature 
town where robots 
are tested, provide 
line-of-sight blocking 
and realism to system 
testing. Video Page 10, story continues on Page 12
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to be investigated here in the lab before we can test them 
using real vehicles."

In the ASIM lab, the robotic information is only half 
the story. Behind a black curtain there is an actual car, a 
simulator, that allows the team of engineering students 
and faculty to access data that would be nearly impossible 
to get otherwise. A SmartCar with a 180-degree projection 
screen that can show a wide variety of roadway scenarios 
provides the primary focus, while another desktop driving 
station, allows the team to have two drivers interact within 
the same digital roadway.

While simulators have long been used to study human 
factors, having two stations working in the same virtual 
scenario provides the team with a rich source of data on 
the interaction of manual and autonomous drivers in the 
same space.
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The goals of the lab are to continue state-of-the-art 
research that contributes to the safety and efficiency of 
autonomous, and non-autonomous, driving. The lab works 
on both areas because for the foreseeable future, Eskan-
darian believes manual driving will still have a place, as the 
transition to autonomous vehicles continues.

With enhanced processing and video, researching 
collision avoidance has become far less expensive. As the 
technology becomes less expensive, standards are applied 
in today’s automobiles. 

“If you combine all the safety systems over the last 20 
years, you can see that our technology has been preparing 
us for autonomous vehicles,” Eskandarian said. “Lane de-
parture warning systems, collision avoidance, sensors that 
tell you when you’re approaching a slower moving vehicle; 
all of these technologies are the same technologies that 

are required for autonomous vehicles. Our automobile 
market has, in effect, been preparing us for the transition 
to autonomous vehicles.”

For engineers, the future of automobiles centers around 
vehicles that can be driven manually or autonomously, and 
the ASIM lab provides a safe environment for simulations 
that can’t be conducted in a real-life environment.

“People will always enjoy driving and there are times 
where you want to drive and enjoy the control of the 
car,” Eskandarian said. “But there is always the downside 
of driving in traffic, or across miles of flat, monotonous 
highway, and autonomy can take the load off the task of 
driving. I see the future as a mixed environment where you 
can switch from one to the other, and most autonomous 
vehicles are like that, allowing the driver to take control.” 
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A group of mechanical and civil and environ-
mental engineering students at Virginia Tech 
are converting left over food waste to produce 
electricity through a biogas generator, as part of 
their senior design capstone project. 

The students used waste from a campus dining 
hall, to fuel the generator that produces enough 
electricity to power a typical home. As a target, 
the team set out to design and build a generator 
that would generate 1 kilowatt of power with a 
methane content of 50 percent. The end result 
generates nearly 5 kilowatts with a methane 
content of more than 60 percent.

The biogas generator student team is one of 50 
teams that will display during the Senior Design 
Expo on April 28, from 1-3:30 p.m. in the indoor 
practice facility near Lane Stadium. The expo is 
open to the public.

“When used at scale, a process like this does 
several things,” said Steven Cox, an advisor to the 
team and president of GkW Energy, which spon-
sored the team. “First, it reduces the amount of 
product going into landfills – which the university 
pays for by the pound. Second, it means we aren’t 
shipping that product 75 miles and then returning 
75 miles with compost, so it saves more money 

Senior design team makes 
fuel from food waste

STORY, PHOTOS, & VIDEO BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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and lowers our carbon footprint by limiting mileage 
in large trucks.”

The sustainable machine uses methane instead of 
gasoline and weighs over 6,000 pounds. The gener-
ator is positioned on a 22-foot long flatbed trailer 
with a 1,000-gallon anaerobic reactor and has two 
flexible gas holders that gather methane gas. 

‘Seed’ fluid from an operating industrial anaerobic 
reactor works to jump-start their reactor. The fluid 
contains anaerobic bacteria that digests food waste 
to create methane, which is captured and stored in 
tanks on top of the trailer. The methane is then used 
to power an electric generator. A series of standard 
electrical outlets is mounted on the trailer for 
demonstration purposes and includes standard 120v 
outlets, as well as a 240v outlet used to run heavier 
appliances such as clothes dryers. By using methane 
generated from the waste, the small power plant 
generates enough power to run several homes.

The relatively small system can be up-scaled for 

use on small farms or other facilities where a signif-
icant amount of food or organic waste is generated. 
As a side benefit, the nutrient-rich product created 
by the system can be taken from the reactor and 
used as fertilizer that can be applied to crops and 
gardens without the odor normally associated with 
non-neutralized liquid manures.

The team of eight mechanical engineering and 
one civil engineering seniors spent a semester 
designing a system that would meet the conditions 
of the Commonwealth Research Commercialization 
Fund set forth by the industry sponsor GkW Energy. 
About 20 percent of the 50 senior design teams that 
displayed their projects at the expo had industry 
sponsorship. 

The team is advised by Cox, research associate in 
the Charles E. Via Jr. Department of Civil and Envi-
ronmental Engineering. Robin Ott, associate profes-
sor of practice in mechanical engineering, and Clara 
Eichler, research associate of civil and environmental 
engineering. 
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2017 Senior Design Expo
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2017 Senior Design Expo

Above left: The Best Poster Award was earned by the team of Spencer Leake, Ross Roderick, Sam Worchesky, 
Jennifer Pandolf, Elliott VanderLinden, Ellis Kessler, Aaron Stanley, and Walter Gonsiewski. The Harris Rescue UAV, 
sponsored by Harris, was designed to deliver supplies to a stranded or possibly injured hiker. Needing to deliver 
up to 10 pounds of supplies over long distances, the team used an internal combustion engine in conjunction with 
electric control and yaw motors. The team was advised by Associate Professor Kevin Kochersberger. 

Above right: Winning the Most Innovative/Creative Award for the Senior Design Expo was the team of Brent Davis, 
Jake Greathouse, Jessica Hamilton, Austin Hannon, David Kennedy, Alec Millar, Danny Mittel, and Ben Rice. Their 
Thermomagnetic Generator designed to harvest low-temperature (below 100 degrees Celsius) waste heat. The team 
was advised by Robert E. Hord Jr. Professor Shashank Priya.

Best Design

Best Poster Most Innovative

This paralympic shooting 
table fits inside an air-
line-checkable piece of 
luggage, is light-weight, and 
can be quickly assembled. 
The team, comprised 
of Mark Alley, Matthew 
Bostaph, Olivia Heisner, 
Matthew Lanteigne, Marc 
Miller, Jake Spivak, and 
James Wright, earned 
the Overall Best Design 
Award for their work. The 
project was sponsored by 
BWXT Technologies for US 
Paralympics. The table can 
be assembled in less than 
two minutes and cost less 
than $800. Advisor: Asso-
ciate Professor of Practice 
Robin Ott.
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Class
of '17

Watch or read the 2017 university commence-
ment address by Facebook COO Sheryl Sandberg
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Virginia Tech and Lowe’s have joined forces to empower 
Lowe’s employees.

The pair have collaborated to develop an exosuit — a 
wearable suit with lift-assist technology — currently in 
pilot at Lowe’s Christiansburg, Virginia, store. The light-
weight exosuit is designed to help employees lift and move 
product through the store more efficiently.

Lowe’s Innovation Labs, the disruptive technology hub 
for Lowe’s, worked with robotics expert Alan Asbeck, 
an assistant professor in the Department of Mechanical 
Engineering in the Virginia Tech College of Engineering 
who specializes in building wearable technology, to collab-
oratively design a prototype of an exosuit employees could 

STORY, BY ERICA CORDER
COLLEGE OF ENGINEERING

Engineer 
teams with 

Lowes to   
create robotic 

exo-suit
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wear to help make lifting products easier.

“Over the past couple of years, human 
assistive devices have become an area of 
interest,” Asbeck said. “Our technology is 
different in that it includes soft and flexible 
elements, and our approach is unique in 
that we are putting our prototypes in a 
real-world environment for an extended 
period of time.”

Asbeck, along with four undergraduate 
and four graduate students in the Assistive 
Robotics Laboratory, has since been design-
ing a soft, lightweight exosuit intended to 
reduce the fatigue some Lowe’s employees 
may experience while on the job, which 
frequently requires lifting and moving heavy 
or bulky products. As the user bends and 
stands back up, the suit’s carbon fiber legs 
act like a bow and arrow, storing the user’s 
energy then returning it to them. This helps 
the user spring back up with greater ease.

The first four suits are currently in use 
by the stocking team at the Christiansburg 
store. During the coming months, Asbeck 
and his team will work with Lowe’s to assess 
the physical impact of the suits. Lowe’s will 
also lead employee engagement studies 
to better understand the impact that the 
exosuit has on the work experience.

“Lowe’s is committed to exploring oppor-
tunities that improve the workplace expe-
rience,” said Kyle Nel, executive director 
of Lowe’s Innovation Labs, the company’s 
disruptive technology hub. “As a way to 
support our employees, we found a unique 
opportunity to collaborate with Virginia Tech 
to develop one of the first retail applications 
for robotic exosuits.”

Taylor Pesek, a master’s candidate from Richfield, 
Ohio, majoring in mechanical engineering, and Emily 
Beauchamp, a master’s candidate from Norton, Virginia, 
majoring in engineering mechanics, are two of the eight 
students on the project. During development of the suit, 
Pesek focused on mechanics while Beauchamp focused on 

the ergonomics and soft elements.

“Projects such as the Lowe’s exosuit really provide an 
opportunity for engineers who sit behind desks most of 
the time to really reach out and help other people,” Pesek 
said. “My background was in robotics, where the tech-
nology was incredible, but still years away from showing 
up in everyday life. The exciting thing about this exosuit is 
that it will already be directly assisting people as it’s being 
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developed.”

Lowe’s Innovation Labs launched the exosuit 
project as a way to make working in stores easier 
and more efficient, thereby improving employee 
well-being and customer service.

For Lowe’s Christiansburg store manager Joe 
Sirico, employee safety during those everyday 
tasks is a top priority, making the debut of the 
exosuits in his store a welcome opportunity.

“This is a way to help keep our associates from 
being as worn out,”  Sirico said.

Sirico, who recently moved to the New River 
Valley from the Washington, D.C.,  area, said 
he was looking forward to a partnership with 
Virginia Tech.

“This project really pairs a company like ours 
that has been doing business and has been a 
part of this community for many, many years 
with an institution like Tech, and takes those two 
worlds and smashes them together, and we both 

come out stronger,” Sirico said.

Following the initial pilot program, Lowe’s will 
survey the impact of the program and look for 
opportunities to scale up. Meanwhile, in As-
beck’s lab, the team will continue developing the 
technology and eventually will look for addition-
al applications.

“My objective for day one is to make it work 
for Lowe’s,” Asbeck said. “Beyond that, my 
primary concern is always getting research into 
the real world and being as useful to society as 
possible.”

Asbeck was recently awarded the Interdisci-
plinary Rehabilitation Engineering Career Devel-
opment Program’s Movement and Rehabilitation 
Sciences training grant, a $135,000 award that 
will fund Asbeck’s further study in exoskeleton 
use, particularly for rehabilitation. Previously, 
Asbeck was funded by the Defense Advanced 
Research Projects Agency to develop a soft 
exosuit for soldiers that assists human motion.
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In an effort to get students’ minds fully en-
gaged in their learning, a mechanical engineer-
ing professor decided he needed to get their 
hands fully engaged in their learning.

Associate Professor Pinhas Ben-Tzvi teaches 
undergraduate classes in robotics and auto-
mation, specifically, ME4524 and ECE 4704 for 
juniors and seniors. Citing a disconnect between 
the academic theory of robotics systems and the 
lack of a hands-on course that would allow stu-
dents to see how the theory worked in the real 
world, Ben-Tzvi created a new lab with robotics 
equipment to help students learn.

“Given the demands of academia and industry, 
the land of a hands-on component was an issue 
I felt needed to be addressed,” he said. “Starting 
with the spring 2017 semester, we offered the 
lab component during lecture time, and our next 
step is to make it a stand-alone lab in conjunc-
tion with the class lectures.”

With a suite of mobile robots and robotic 
manipulators worth more than $175,000 to 
house, Ben-Tzvi acquired renovated space in 
Randolph Hall where students can learn about 
robot kinematics, dynamics, sensing, controls, 
haptics, mobile robotics, mapping/localization, 

computer vision, and path planning.

Even though the class is an elective class and 
has prerequisites, Ben-Tzvi currently has about 
50 students enrolled, and he believes it will 
continue to grow.

“One of the most important hands-on skills 
will be to hone the students’ ability to program 
with Matlab and Simulink,” Ben-Tzvi said. “The 
opportunity to use state-of-the-art equipment 
will help our students deal with real program-
ming issues and robotics aspects of system 
integration that they’ll come across in industry. 
Programming is a key skills-set that allows engi-
neers to become problem-solvers, and students 
really seem to like and appreciate the course.”

The hands-on portion of working with robots 
and controllers also helps students in class lec-
tures, as they can compare the theoretical with 
how it applies to the actual, which also helps 
them retain more of what they learn, Ben-Tzvi 
said.

“What makes someone good at their job is 
their ability to use their knowledge on the fly be-
cause they understand and retain the concepts,” 
Ben-Tzvi said. “The lab experience is what sets 
up that ability to make those connections.”

UG lab gets students engaged with robotics

STORY & PHOTOS BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING

Far left: Undergrad-
uate students work 
with a desktop 
robotic system. 

Left: Associate 
Professor Pinhas 
Ben-Tzvi with one 
of the more than 
$175,000 worth of 
robotics purchased 
for the class.
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Magnetoelectric materials, which convert magnetism to electricity and vice-ver-
sa, are promising for sensors, computer memory, wireless data transmission and 
charging, and biomedical tools, such as MRI scanners.

By combining techniques developed in labs halfway around the world from each 
other, researchers at Virginia Tech, the Korea Institute of Materials Science (KIMS), 
and the Korea Institute of Science and Technology (KIST) have developed a rapid 
method for manufacturing these materials that makes them unusually effective.

The research is led by Shashank Priya, the Robert E. Hord Jr. Professor of Me-
chanical Engineering and associate director for research and scholarship at the 
Institute for Critical Technology and Applied Science, and Jungho Ryu, principal 
researcher at KIMS.

Magnetic fields are readily available from the wires and appliances all around 
us: any device or wire that carries an electric current generates a magnetic field 
around itself. Priya and Ryu have designed a magnetic material that converts 
these ubiquitous magnetic fields into electricity.

The researchers' magnetoelectric material has two components: a magneto-
strictive material that converts a magnetic field into deformation or vibration and 
a piezoelectric material that converts deformation or vibration into electricity.

When the two materials are sandwiched together and a magnetic field creates a 
mechanical deformation in the magnetostrictive material, it transmits that defor-
mation to the piezoelectric material next door. Electricity is produced as a result. 

The effect also works the opposite way, converting electricity to magnetism.

The effectiveness of the conversion process, called interface coupling, measures 
the degree to which a change in one material is transmitted to the other one.

“If all the strain that is generated could be transferred to the other side, that 
would be perfect coupling,” Priya said.

The better the contact between the two materials at the interface, the better 
the coupling.

STORY, BY ELEANOR NELSEN
INSTITUTE FOR CRITICAL TECHNOLOGY AND APPLIED SCIENCE 

COLLABORATIVE 
EFFORT

VT teams with Korean institutes for 
high-performance materials research

PHOTO, BY TIM SKILES
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At KIMS, Ryu pioneered a technique for achiev-
ing exceptionally good contact between the two 
components by spraying granulated piezoelectric 
powders onto the magnetostrictive foil, allowing 
direct coating of one material onto another.

“Just like air-brushing paint on a car, you’re 
spraying a coating of this solid powder, layer by 
layer. The powder is crystalline and has mi-
croscale dimensions, so the adhesion on impact 
is quite strong,” Ryu explained.

With this composite material in hand, the team 
used a laser-annealing technique developed in 
Priya’s lab to boost its performance.

Shining a laser onto the layered material gives 
the glass-like piezoelectric film a more crystalline 
structure that converts strain to electricity more 
effectively.

This structural change is most dramatic on the 
surface, and decreases deeper in the material 
where the laser doesn’t penetrate as strongly. At 
the interface between the two sides, the piezo-
electric powder remains glassy, preserving the 
smooth contact.   

When the researchers tested the material 
created using this method, the magnetoelectric 
coupling was two orders of magnitude higher 

than values for other similar materials; in fact, it 
was almost at its theoretical maximum.

“They are the leaders in this powder-deposition 
technique, and we have had this laser-annealing 
research going on for the last few years. We 
combined our strengths to get this result,” Priya 
said.

Priya has been collaborating with researchers 
from KIMS for more than 10 years; during this 
project, Ryu spent four months working at 
Virginia Tech.

Hosting visiting scientists is common for Priya, 
who explains that visitors often inspire entirely 
new research directions by bringing unique tech-
niques from their own labs and ideas about how 
they could be combined with the host’s work.

“It cuts down our learning curve, because you 
are starting with the best scientists,” Priya said. 
“You can accomplish a lot in a very short time.”

The project was funded in part by the U.S. 
Office of Naval Research and its global office 
located in Tokyo, which helps build international 
research collaborations. Magnetoelectric mate-
rials could be used in self-powered sensor nodes 
to detect mechanical or electrical failures on 
naval vessels.

Shashank Priya, Robert E. Hord Jr. Profes-
sor, collaborated with a Korean research 
group to develop a new way to make 
magnetoelectric materials, using a laser- 
annealing machine to boost the material's 
performance.
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Zuo to receive ASME Da Vinci Award
Professor Lei Zuo, John R. Jones III 

Faculty Fellow in Mechanical Engineer-
ing, has been chosen to receive the 
2017 American Society of Mechanical 
Engineers’ Leonardo Da Vinci Award. The 
prestigious award is given for “Eminent 
achievement in the design or invention 
of a product universally recognized as an 
important advance in machine design.”

The award, which was announced 
May 2, is in recognition of Zuo’s work on 
his mechanical motion rectifier which 
converts bidirectional irregular vibration 
into unidirectional rotation, allowing for 
high efficiency energy conversion with 
high reliability.  

The MMR has applications in the 
automotive industry as well as rail and 
ground transportation, renewable ener-
gy generation, and motion mechanisms.  
The device has been a key component in 
Zuo’s work with ocean wave harvesting 
technology, designs geared to helping 
soldiers recharge batteries while walking, 
and harvesting energy from automotive 
suspension systems, among others.

The mechanical motion rectifier converts bidirectional 
movement into unidirectional rotation, allowing for energy 
conversion.

Click the 
images to 

learn more 
about Zuo's 

work.

Ocean Wave 
Harvesting

Motion Energy
Harvesting

Vehicle Energy
Harvesting

Nuclear Waste 
Energy Harvesting

https://vtnews.vt.edu/articles/2016/03/032316-me-waveharvest.html
https://vtnews.vt.edu/articles/2016/08/me-zuobackpack.html
https://vtnews.vt.edu/articles/2015/08/080415-ictas-zuosuspension.html
https://vtnews.vt.edu/articles/2016/08/me-zuodoenuclear.html
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Virginia Tech was selected as one of eight uni-
versities to compete in the AutoDrive Challenge, 
a new collegiate competition sponsored by the 
Society of Automotive Engineering and General 
Motors.

Each team will be provided a 2017 Chevrolet 
Bolt electric vehicle as a platform to develop a 
fully autonomous passenger vehicle. At the end 
of the project, teams will compete by navigating 
an urban driving course in autonomous mode.

Al Wicks, associate professor of mechanical 
engineering in the College of Engineering, will 
lead a diverse team of faculty and students who 
will work  on the project.

“As part of our proposal to be selected for the 
AutoDrive Challenge, we leveraged our techni-
cal diversity by constructing a team featuring 
the mechanical, and electrical and computer, 
and civil and environmental engineering, and 
computer science departments,” Wicks said.

With dedicated facility support through the 
College of Engineering, Wicks’ plans for the 
team go beyond the design and construction of 
the autonomous system.

“This is an excellent opportunity to have our 
students take part in a team dynamic that fea-
tures a variety of disciplines with a specific goal 

– much like they’ll face when they head to work 
in industry after graduation,” Wicks said. “We 
will link our existing courses with the real-world 
applications of AutoDrive, integrate underclass-
men by assigning projects that support the 
effort, and help our students develop other skills 
that aren’t often covered by engineering cours-
es, such as communication, meeting organiza-
tion, and presentation skills.”

Wicks said the team would also include sup-
port from TORC Robotics, Advance Auto Parts, 
and the Virginia Tech Transportation Institute.

“As is true of all our competition teams over 
the years, the support we receive from industry 
sponsors and Virginia Tech institutes and de-
partments outside engineering has always been 
critical to our success,” Wicks said. “Looking at 
the experience our team has and the collabo-
rative response we’ve seen so far, I’m confident 
we will have earned our place among the top 
universities that have been selected for this 
competition.”

In addition to graduate and undergraduate 
students, more than a dozen faculty will be part 
of the AutoDrive Competition team, which is 
entirely independent of the other 15 vehicle and 
autonomy teams supported by the college. 

ME leads 
team into 
AutoDrive 
Challenge

STORY BY ROSAIRE BUSHEY
MECHANICAL ENGINEERING
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Pablo Tarazaga, assistant professor of me-
chanical engineering and principal faculty in 
the Myers-Lawson School of Construction, has 
been selected to serve as faculty principal for 
the Honors Residential Commons at East Ambler 
Johnson. 

As a faculty principal, Tarazaga will live among 
students in the living-learning community and fa-
cilitate lectures, social activities, and educational 
programs that bring faculty and guests from 
around the world into the residential college.

“Learning takes many forms and happens in 
many places,” said Tarazaga. “In the university 
setting, we want to make sure we value a 
comprehensive learned-life; a place where we 
ourselves learn while at the same time showing 
others what that might embody. This is hard 
to do in a classroom-only setting. Students can 
learn many things from previous generations. In 
that aspect, we are all students. In a community, 
one of the greatest things I have learned is that 
failure is acceptable and valuable and common. 
In isolation, we just try to outdo each other’s 
accomplishments, but in community we hold 
strong.”

East Ambler Johnson Hall offers a unique learn-
ing opportunity to the Virginia Tech community. 
Based on the residential college model, where 
undergraduates, graduate students, and faculty 
live together in a facility dedicated to knowl-

edge, the learning-focused environment melds 
the residence hall experience with classroom 
learning while creating an academic “family” of 
mentors and students.

“While ‘dorms’ have been seen as places for 
students to eat and sleep while getting an educa-
tion, a residential college is designed to be part 
of the fabric of a student’s education,” said Frank 
Shushok, senior associate vice president for 
Student Affairs and associate professor of higher 
education. “Together, the diverse members of 
these living-learning communities will open up 
the intellectual habit of questions, discussions, 
and analysis they will take with them beyond 
Virginia Tech.”

East Ambler Johnson is home to more than 300 
university honors students, led by an assistant 
principal, a live-in graduate fellow, and two 
undergraduate resident advisors.

“My wife and children and I are looking 
forward to the many relationships that we hope 
to develop with the students, faculty, and staff. 
That is something we will cherish for the rest of 
our lives, and we are ready to get started,” said 
Tarazaga. “As I tell my graduate students, what 
we are building now is not only a degree for 
you, but a relationship for life. Today you are my 
student, tomorrow we are business partners, 
and in the future, who knows, you might be my 
daughter’s teacher.”

TAKEN FROM A STORY, BY MADELINE SAULT
CLASS OF '17 COLLEGE OF LIBERAL ARTS & HUMAN SCIENCES 
& PAMPLIN COLLEGE OF BUSINESS

Pablo Tarazaga, center, with university 
provost Thanassis Rikakis, left and university 
president Tim Sands, right, during the State 
of the University address in September 2016. 
Tarazaga will become a faculty principal for 
the Honors Residential Commons at East 
Ambler Johnson this summer.

Tarazaga to lead Residential Commons

Read the 
whole story at 

VTNews

https://vtnews.vt.edu/articles/2017/05/050417-dsa-facultyprincipals.html
https://vtnews.vt.edu/articles/2017/05/050417-dsa-facultyprincipals.html
https://vtnews.vt.edu/articles/2017/05/050417-dsa-facultyprincipals.html
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agBOT Challenge
Virginia Tech heads back to agBOT Challenge with a radical new autonomous vehicle. 
The challenge, held June 24-25 in Rockville, Indiana, has competitors build a vehicle 
capable of navigating fields, planting two-to-four 1,000-foot rows of corn, change 
variety and spacing on demand, and stream data in real time to a base station. The 
team is using a Yamaha Wolverine converted to an autonomous vehicle to tow a trailer 
with a seeding system. The tow vehicle commands seeding operations and navigation. 
The team presented their vehicle at the April 28 Senior Design Expo. The faculty advisor 
is Associate Professor Alexander Leonessa.

Students do 
well at E-Fest
Nine students attended the ASME 

E-Fest at Tennessee Tech April 
22-23 to compete in the Student 
Design Competition to design and 
build a robot that could climb up 
stairs, throw a tennis ball, hit a golf 
ball, lift a weight, and complete a 
timed sprint. Of nearly 100 teams, 
the students placed in the top 10. 
Led by Brennan Goehl, the team 
consisted of James Caputo, Wil-
liam Chamg, Andrew Seitz, Ben 
Brott, Mohammed Alisa, Sebastian 
Orellana, John Garmon, and An-
thony Zema. Caputo, the ASME-VT 
president, also participated in the 
Old Guard competition, winning 
Best Technical Presentation and 
3rd place overall.

In a Beta version of a new competition, Virginia Tech won a head-to-head 
competition against Rowan University of New Jersey in a precision aerial 
package delivery event held in Blacksburg. The goal of the event, called PUNCH, 
for Precision Unmanned Navigation and Cargo Handling, was to autonomously 
deliver packages to specified targets on a field. Points were awarded based on 
delivery speed, weight delivered, and accuracy.

“The success of the beta program makes me fairly confident the AIAA (Amer-
ican Institute of Aeronautics and Astronautics ) will adopt this as an annually 
sponsored competition, hopefully attracting 20-30 schools next year,” said Kevin 
Kochersberger, associate professor of mechanical engineering. 

VT earns PUNCH honors in event beta test

news 
notes
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Mahajan in Taiwan
Lewis A. Hester 

Chair Professor 
Roop Mahajan 
was in Taiwan 
April 19-26 
where he gave 
talks and held 
meetings with 
the National Taiwan Ocean University, 
National Chung Hsing University, and 
National Chiao Tung University. At 
NTOU he gave the talk, Physical-Neu-
ral Networks for Engineering and 
Medical Applications. At NCTU the 
talk focused on Microprobes as Smart 
Biomedical Devices. While in Taiwan, 
Mahajan identified opportunities for 
collaboration in research and educa-
tion, and to enlist commitment to join 
the newly established Energy Harvest-
ing Society.

Qiao in Nano Let-
ters
Associate Professor Rui 

Qiao’s group recently 
published a paper in 
Nano Letters, Self Assembly: A Facile 
Way of Forming Ultrathin, High-Perfor-
mance Graphene Oxide Membranes 
for Water Purification.

Nain in MBoC 
Journal
Associate Professor 

Amrinder Nain was 
recently published in 
the MBoC Journal with 
“Nanonet Force Microscopy for Mea-
suring Forces in Single Smooth Muscle 
Cells of Human Aorta.”

Mueller in Physical Review 
Letters
Associate Professor Rolf 

Mueller was recently 
published in Physical 
Review Letters in April 
with, "Dynamic Substrate 
for the Physical Encoding of Sensory 
Information in Bat Biosonar."

Ng joins Entrepreneur HoF
Wing Ng, the Christo-

pher C. Kraft Endowed 
Professor of Engineer-
ing, has received the 
2017 Entrepreneur 
Hall of Fame Award. 
Ng “has made significant contribu-
tions to the three primary missions 
of our university system - teaching, 
research, and the extension of his 
technical expertise to the broader 
engineering community,” wrote 
Richard Claus, the Lewis A. Hester 
Chair of Engineering Emeritus, in 
a letter of nomination. Read the 
whole story.

Scholars of the Week
Associate Professor John Ferris was 

selected as Scholar of the Week for the 
week of April 24. The award is given 
by the Office of the Vice President for 
Research.
Professor Corina Sandu 

was Teacher of the Week 
for April 17 from the Cen-
ter for Instructional Devel-
opment and Educational 
Research. Read more here.

Student Nominees
Congratulations to students nominat-

ed for the following awards.
Outstanding PhD Student Award: 

Prashant Sing, Yadong He, Yongjia 
Wu, Yangkung Song, and Jonathan 
Hodges.
Outstanding MS Student Award: 

Aamir Khan, Xiaofan Li, and Huachen 
Cui.
Outstanding PhD Dissertation Award: 

Yangkung Song.
The following students have been 

nominated by faculty across the 
college for the ASME/VT Memorial 
Scholarship: Nathaniel Blaesser, PhD 
candidate, AOE, Emilio Jimenez, PhD 
candidate, Katherine Mott, PhD stu-
dent, Sterling McBride, PhD student, 
Eurydice Kanimba, PhD student, and 
Ali Roghanizad, PhD student. 

Torgersen Leadership Award
Christopher Selig, a rising senior, 

received the Paul E. Torgersen Lead-
ership Scholarship at the SEC Awards 
April 30. Selig is a five-year student 
who is also a member of the Corps of 
Cadets.

VTP Lab gets $350,000 
DOT project award
The Virginia Tech Vehicle Terrain 

Performance Laboratory (VTPL) 
was awarded a two-year, $350,000 
Department of Transportation project 
May 16.
Called Calibration, Certification, and 

Verification of Transverse Pavement 
Profile Measurements, the project PI 
is Associate Professor John Ferris and 
Co-PI is Professor Gerardo Flintsch, 
Director of the Center for Sustainable 
Transportation Infrastructure.
The project is meant to provide trans-

portation agencies with information 
to monitor and evaluate pavement 
testing programs that include trans-
verse pavement profiles. Virginia Tech 
researchers will develop calibration 
and certification/verification methods 
and procedures to evaluate the preci-
sion and accuracy of measurements 
collected at speed limits

http://pubs.acs.org/doi/abs/10.1021/acs.nanolett.7b00148
http://pubs.acs.org/doi/abs/10.1021/acs.nanolett.7b00148
http://pubs.acs.org/doi/abs/10.1021/acs.nanolett.7b00148
http://pubs.acs.org/doi/abs/10.1021/acs.nanolett.7b00148
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.158102
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.158102
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.158102
https://vtnews.vt.edu/articles/2017/04/fs-ng-entrepenuer-hall-of-fame.html
https://vtnews.vt.edu/articles/2017/04/fs-ng-entrepenuer-hall-of-fame.html
http://www.cideronline.org/teacheroftheweek/pastwinners2.cfm?tid=409
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