
Materials Research
Developing Methods for Roll-to-Roll  
Manufacturing of Graphene

THE LONGHORN LIFTOFF

ALSO INSIDE:

 Welcome New Faculty pgs. 4-5

Longhorn to Lead Texas Spacecraft Lab pg. 8

Five Questions with Alumnus Will Chaney pg. 12

SPRING 2017



CHAIR’S MESSAGE

A Message From the Department Chair
Professor Noel Clemens

Noel T. Clemens, ASE/EM Dept. Chair and Bob 
R. Dorsey Professor in Engineering

In this spring issue of The Longhorn Liftoff, I am pleased to share stories that offer a glimpse 
into the remarkable work that our students, faculty and alumni are doing. From materials 
research that could lead to improving the future of electronics to an alumnus-run UAV 
company partnering with firefighters, there are many exciting projects taking place on the 
Forty Acres and beyond.

I’d like to begin with a final farewell to the beloved Professor Wally Fowler, who officially 
retired in January. The department hosted a mini symposium and special dinner celebrat-
ing his over 50 years of teaching and service to the department. It was inspiring to see how 
many alumni, students and faculty showed up in his honor. You can read more about the 
day’s events opposite my column.

I am excited to announce that this spring we welcomed four new faculty members to the 
department: Jingyi “Ann” Chen, Manuel Rausch, Luis Sentis and Renato Zanetti. You can 
read more about their backgrounds and research on pages 4 and 5.

We have also recruited a new leader for our Texas Spacecraft Lab this semester—Longhorn 
Noble Hatten, who received his Ph.D. in aerospace engineering here at UT, joins us as the 
lab’s new director. He is looking forward to bringing in more students to work on small 
satellite projects like the award-winning ARMADILLO, and has a goal to increase outreach 
activities as well. 

Our faculty continue to make their mark in their specialty areas. In this issue we feature 
Professor Kenneth Liechti’s work on the transfer of graphene, which may aid in the 
manufacturing of the next generation of electronics. I am also pleased to announce that the 
plasma torch facility is also now up at running and researchers are currently testing space-
craft heat shield materials that could be used on NASA’s Orion spacecraft.

Undergraduate students are also busy at work this spring, launching rockets, designing and 
building aircraft for international competitions, building drones and more. This semester, 
we feature the Women in Aerospace for Leadership Development (WIALD) organization’s 
work on controlling quadcopters with brainwaves and body movements.

Finally, our alumni like Will Chaney are also changing the world. Learn more about his 
UAV company that has recently teamed up with fire departments to help with controlled 
burns and more.

In closing, I’d like to remind you to please keep us updated with your news online at 
ae.utexas.edu/alumni. Your stories inspire our next generation of engineers. I look forward 
to hearing from you soon!
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FACULTY NEWS

For the past five decades, Professor Wallace 
Fowler has shaped his legacy as a distin-
guished and highly regarded educator at UT 
Austin, turning out hundreds of outstand-
ing aerospace engineering graduates, a task 
he has called his highest achievement.

On Jan. 26, the community showed their 
gratitude with a mini symposium and cake 
celebration to honor Fowler’s retirement 
and over 50 years of service to the univer-
sity. Fowler has been part of the Aerospace 
Engineering and Engineering Mechanics 
(ASE/EM) department since 1965 and has 
left a positive impression on his students 
and colleagues. 

Symposium speakers included alumni 
such as former NASA astronaut Paul 
Lockhart and leader of NASA’s New 
Horizons mission to Pluto Alan Stern 
who spoke about how Fowler shaped their 
success.

Lockhart read a thank-you note aloud, 
thanking Fowler for being there at critical 
moments on his journey toward becoming 
an astronaut.

“Yours is a legacy of hand-on instruc-
tion, of encouragement to each and every 
student, of advice given with a dose of 
humor, of willingness to devote yourself to 
the cause of space exploration,” Lockhart 
said. “To close my long, overdue note to you, 

and to thank you greatly for all you’ve done 
for everyone who has come to rendezvous 
with you, it is my pleasure to say, in-person, 
thank you for this time.”

Stern talked about how Fowler encour-
aged him to take risks and embark on new 
opportunities, such as founding a commer-
cial spaceflight company and going on an 
expedition to the South Pole.

“He was all about telling his students to 
try it, just try it, you can do anything, and 
go, and experiment, and see what you like 
doing best, you know, poke your nose into 
this and try that,” Stern said. “That’s been a 
major hallmark in my career.”

Other speakers included former students 
who had gone on to successful careers 
such as Emergent Space Technologies, Inc. 
founder and president George Davis, Ames 
Research Center director of engineering 
David Korsmeyer, author and former NASA 
Johnson Space Center space flight instruc-
tor Robert Mahoney and NASA-Marshall 
Space Flight Center ISS payload operations 
director Carrie Olsen.

Fowler’s many awards—the UT System 
Regents Outstanding Teacher Award, the 
Texas Exes Excellence in Teaching Award, 
and the Minnie Stevens Piper Foundation 
Teaching Award, among others—were 
mentioned at the dinner, but stories about 

Fowler as a teacher stole the night. In prep-
aration for the event, the department sent 
out a request for memories about Fowler, 
and department chair Noel Clemens shared 
some of the responses that flooded in. 

One former student, Bekah Siegfriedt, 
said that, during her years at UT, she 
thought of Fowler as her stand-in grand-
father. “He added a level of humor to the 
department that made you hope you would 
run in to him every day so you could get 
your daily dose of Fowler laughter in,” she 
said.

Clemens directed his closing remarks to 
Dr. Fowler. “Although it may seem ironic, 
major research universities like UT are not 
always as appreciative as they probably 
should be of master educators like Wally,” 
Clemens said. “But let me say loud and 
clear that Wally, your colleagues recognize 
the critical role that you played in making 
us a great aerospace program over the 
past 50 years, and for this we are truly 
appreciative.”

Dr. Fowler with the symposium and dinner speakers at the end of the celebration in honor of his over 50 years of teaching and service to the department.

If you want to let Dr. Fowler know the impact he’s 

made on your life, please consider making a gift  

to the Marsha and Wallace Fowler Scholarship.  

You can make a gift online here or by contacting 

Bliss Angerman at 512-232-7085 or  

bliss.angerman@austin.utexas.edu

Farewell to Professor Wallace Fowler



FACULTY NEWS

Jingyi “Ann” Chen’s research 
interests focus on the analysis of 
the Earth’s atmosphere, bio-
sphere, cryosphere and hydro-
sphere using high-resolution 
crustal deformation measure-
ments derived from spaceborne 
Interferometric Synthetic 
Aperture Radar (InSAR). Her 
radar interferometry lab aims to 

explore to what extent the advances in InSAR technology can lead 
to cutting-edge scientific discoveries and inform social decisions at 
all levels concerning resource and environmental management.

Prior to joining UT, Chen was a postdoctoral fellow at the envi-
ronmental geophysics group at Stanford University for two and 
half years, where she demonstrated the use of spaceborne remote 
sensing data for evaluation and management of our groundwater 
resources in agricultural regions.

Chen holds a doctorate in geophysics from Stanford University and 
a M.S. in electrical engineering, also from Stanford. She received 
her B.S. in space physics from the University of Science and 
Technology of China.

What attracted you to UT ASE/EM?
The opportunity to work with great colleagues and students with 
diverse backgrounds at a top-tier engineering school.

What do you enjoy most about engineering or your 
specific field?
InSAR technology offers a unique way to better understand 
the earth. Processing InSAR data requires a broad range of skill 
sets, including image processing, computer programming and 
estimation.  

What are your favorite hobbies?
Reading and spending time with my family and our dog.

Welcome 

New ASE/EM Faculty
JINGYI “ANN” CHEN
Assistant Professor

MANUEL RAUSCH
Assistant Professor

Manuel Rausch's research 
interests focus on soft tissue 
biomechanics. He uses ex-
perimental as well as compu-
tational tools to characterize 
and understand the mechani-
cal behavior of biological 
soft tissues such as myocar-
dium, vascular soft tissue, 
heart valve tissue and skin 

to improve diagnostic and therapeutic methods, and medical 
device design.

Before he joined UT, Rausch was a post-doctoral fellow at Yale 
University. He also has two years of industry experience as the 
Director of R&D for a medical device start-up.

Rausch earned his Ph.D. in mechanical engineering from 
Stanford University. He also holds a Dipl. Ing. in mechanical 
engineering from the University of Stuttgart, Germany.

What attracted you to UT ASE/EM?
I was attracted to the department by its long history in teach-
ing and research excellence and to UT for the diversity of its 
student body and its strong commitment to solving future 
global and societal problems.

What do you enjoy most about engineering or 
your specific field?
I find a lot of satisfaction in applying engineering principles to 
solve tomorrow’s human health challenges. 

What are your favorite hobbies?
When I am not injured you’ll find me on my road bike or out on 
the trails.
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Luis Sentis’ research focuses 
on realtime optimal control 
of human-centered robotics, 
including the design of high 
performance humanoid robots 
and exoskeleton systems, safety 
assured human-robot interac-
tion, and cognitive modeling and 
intervention of learner behavior.

Before joining the Department of Aerospace Engineering and 
Engineering Mechanics, Sentis was a faculty member of the 
Mechanical Engineering Department at UT Austin. He is also the 
director of the Human Centered Robotics Laboratory in Austin, 
where his group focuses on control and embodiment of humanoid 
robots.

Sentis was the UT Austin’s Lead for DARPA’s Robotics Challenge 
with NASA Johnson Space Center where he helped to design and 
test the Valkyrie humanoid robot. He was awarded the NASA 
Elite Team Award for his contributions to NASA’s Johnson Space 
Center Software Robotics and Simulation Division. 

He is co-founder and scientific advisor of Apptronik Systems Inc., 
a company focusing on human-centered robotic augmentation 
systems and educational robotic laboratories. His research has 
been funded by NASA, the Office of Naval Research, NSF, DARPA 
and private companies.

Sentis received his Ph.D. and M.S. degrees in electrical engineering 
from Stanford University where he was also a Postdoctoral Fellow 
in the Computer Science Department. He also holds a B.S. in tele-
communications and electronics engineering from the Polytechnic 
University of Catalonia. Before Stanford, he worked in Silicon 
Valley as a control systems engineer.

What attracted you to UT ASE/EM?
What attracted me to UT ASE/EM is the focus on control theory 
and autonomous robotic systems. I was also attracted by the strong 
undergraduate and graduate curricula.

What do you enjoy most about engineering or your 
specific field?
I greatly enjoy the possibility of modeling complex systems 
such as robots or human behavior. More importantly I enjoy the 

LUIS SENTIS
Associate Professor

RENATO ZANETTI
Assistant Professor

Renato Zanetti’s research 
focuses on the estimation of 
complex dynamical systems 
and autonomous onboard 
navigation, which includes on-
board image processing and 
optical navigation, non-linear 
estimation of non-Gaussian/
non-linear systems, sensor 
fault detection and utilization 

strategy, and autonomous spacecraft GN&C.

Prior to joining UT, Zanetti worked at the C.S. Draper Laboratory 
and at the NASA Johnson Space Center for more than nine years, 
where he contributed to the successful design and flight of nu-
merous autonomous space navigation systems.

Zanetti earned his Ph.D. in aerospace engineering at The 
University of Texas at Austin. He also holds a Laurea in aerospace 
engineering from Politecnico di Milano.

What attracted you to UT ASE/EM?
The possibility to come back to one of the very best aerospace 
programs in the country, where I can work with so many incred-
ible faculty members and gifted students.

What do you enjoy most about engineering or your 
specific field?
I like seeing the outcome of our work finally make it into a space 
mission. Spacecraft take many years to design, test and finally 
fly; the frequency at which our work actually makes it to space 
is usually low. The reward of seeing so much work finally make 
it into a complex space mission is, in my opinion, the best part of 
our job.

What are your favorite hobbies?
I like to spend time outdoors, camping, hiking, jogging or riding 
my bike.

possibilities that the control and intervention sciences can achieve 
with respect to those complex systems.

What are your favorite hobbies?
My favorite hobbies are spending time with my wife and son and 
working on the startup I co-founded, Apptronik Systems Inc.
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FACULTY AWARDS

FACULTY AWARDS AND HONORS

MARUTHI AKELLA
Professor, Myron L. Begeman Fellowship in Engineering

THOMAS J.R. HUGHES
Professor,  Peter O’Donnell, Jr. Chair in Computational and Applied 
Mathematics

GREGORY RODIN
Professor, Temple Foundation Endowed Faculty Fellowship #6

RENATO ZANETTI
Assistant Professor 

Maruthi Akella was selected as an Institute 
of Electrical and Electronics Engineers 
(IEEE) Distinguished Lecturer to repre-
sent the Aerospace and Electronic Systems 
Society (AESS) for the class of 2017.

The IEEE Distinguished Lecturer is a 
lifelong title given to “engineering pro-
fessionals who help lead their fields in 

new technical developments that shape the global community.” 
Distinguished Lecturers are ambassadors of the IEEE, who serve 
as an important demonstration of the value of membership in 
IEEE and AESS in particular. These subject-area experts receive 
all-expenses paid travel invitations from various technical and 
regional groups such as IEEE society chapters to lecture at 
events. 

Akella’s research thrusts include multi-agent systems, uncer-
tainty, nonlinear controls and time-delay systems. His work en-
compasses theoretic investigations and experimental validation 
of complex engineering systems including mobile robots and 
autonomous space vehicles. Other research includes miniature 
robots navigating inside GPS denied environments and collab-
orative sensing/cooperative control in swarm robots.

Gregory Rodin was named the recipient 
of the 2016 Aerospace Engineering and 
Engineering Mechanics (ASE/EM) LUNAR 
Council Teaching Award. Along with the 
award, students also presented a $500 
check to Rodin during the department’s Fall 
Festival at the Anna Hiss Gym Courtyard 
last October.

Members of LUNAR (Leadership, Undergraduate Networking 
and Recruitment) Council give the award to an ASE/EM faculty 
member annually in order to recognize the impact they have 
made on the students’ educational experience through superior 
teaching. The council is an ASE/EM student leadership organiza-
tion that serves to represent all department student groups and 
organizations.

Thomas J.R. Hughes and eight of his former 
graduate students were identified as Highly 
Cited Researchers 2016 by scientific pub-
lisher Thomson Reuters for the period 2002 
through 2012.

His former graduate students who also 
earned the distinction are Yuri Bazilevs, 
Victor Calo, Austin Cottrell, John Evans, 
Ming-Chen Hsu, Alessandro Reali, Mike 

Scott and Tayfun Tezduyar.
Hughes’ research interests are in computational mechan-

ics, isogeometric analysis, stabilized and variational multiscale 
methods, phase-field modeling, cardiovascular bioengineering, 
complex fluids and turbulence. 

The LUNAR Council selects the professor based on the content 
of student responses and numerical ratings. Undergraduate 
students can provide feedback to LUNAR, thus actively partici-
pating in the growth and decision-making process within the 
department.

Renato Zanetti was elected fellow of the 
American Astronautical Society (AAS) for 
outstanding contributions to astronautics. 
Fellowship is conferred in recognition of 
AAS members who have made “significant 
scientific, engineering, academic and/or 
management contributions to astronautics 
and space.” The number of AAS fellows 

elected per year is limited to within one percent of the total mem-
bership and is typically around four to six members.

Zanetti specializes in estimation of complex dynamical systems 
and autonomous onboard navigation. His current research includes 
on-board image processing and optical navigation, non-linear esti-
mation of non-Gaussian/non-linear systems, sensor fault detection 
and utilization strategy and autonomous spacecraft GN&C.
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Sarah Kitten, academic advising coordinator, works 
hard behind the scenes as a guiding hand for students 
in the Department of Aerospace Engineering and 
Engineering Mechanics. She helps students at every level, 
from first-year undergraduates to students about to head 
out as professionals. 

Students and faculty praise her dedication to students 
and the department, and her presence has not gone 
unnoticed. Over the ten years she has worked in the 
department, she has been recognized with the President’s 
Outstanding Staff Award, the Texas Exes James W. Vick 
Award for Academic Advising, the Cockrell School Staff 
Excellence Award and the ASE/EM Department Staff 
Excellence Award. 

As academic advising coordinator, Kitten does a lot 
more than simply offer advice about what classes to take. 
She also administers course scheduling, assists with 
curriculum development, spearheads student recruitment 
and retention, facilitates scholarships, supervises peer 
advisors and oversees a robust student advisory council.

And students have clearly benefited from her efforts. 
Throughout Kitten’s office are letters, photos, artwork and 
knick-knacks from former students. One particular photo 
of an aircraft that refuels other planes mid-flight was 
given to her by a student saying it reminded her of Kitten 
always being there to cheer her on during difficult days 
as an undergraduate.

Kitten also has assisted with campaigns to increase 
female and underrepresented minority retention rates 
and, as a result, has seen the department’s female reten-
tion rate double in the past five years. 

“The most important thing to me is making certain 
that we’re creating a welcoming environment that allows 
all students to get the absolute most out of their time 
here and have access to what they need to be successful 
people and engineers,” Kitten said. 

Behind the Scenes: 
Guiding Students Through Their Academic Careers

“It’s so rewarding to see the immense change in a student 
over four years — they enter the school as young adults, 
and you get to see the transformation they make into 
ambitious, driven professionals. The fact that I get to have 
a hand in that is just so cool.” 
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Aerospace Engineering Longhorn to  
Lead Texas Spacecraft Laboratory

In the Texas Spacecraft Lab 
(TSL) at The University of Texas at Austin, 
undergraduate and graduate students from 
a variety of disciplines design and build 
small satellites. By building these cost-
effective small satellites, the TSL advances 
the space industry, making it easier and 
less expensive for groups of satellites to 
work together and perform multiple tasks 
at the same time. 

Originally founded in 2003, the TSL 
holds the distinction as the first two-
time individual winner of the University 
Nanosatellite Program (UNP). 

Students working in the lab are respon-
sible for every stage of the process: design-
ing, building, coordinating the launch and 
following the satellite’s progress once in 
orbit. Every success and failure is a learn-
ing experience, and students return to the 
lab with ideas to make the next satellite 
even better.

As of this January, the TSL has a new 
leader—research associate Noble Hatten, 
who received his Ph.D. in aerospace engi-
neering at UT Austin. Right now, Hatten 
is focused on recruiting new students to 
work on a variety of hands-on satellite 
missions.

“One thing that is very exciting is that I 
think the interest is always there,” Hatten 
said. “Once the word starts getting out, I 
do not think it will be difficult to get stu-
dents interested.”

Hatten has plenty of experience working 
with small satellites in the TSL. He has 
been at UT since 2007, having obtained 
his bachelor’s, master’s and doctorate in 
aerospace engineering. As an undergradu-
ate, Hatten contributed to the design and 
fabrication of the propulsion system of the 
2-STEP mission, mostly dealing with the 

student leads for the propulsion system 
and structure, as well as the student project 
manager.

“The understanding is that’s why the 
lab director is here—to help—but if we’re 
able to recruit good students to be student 
managers and systems engineers, who 
really have the motivation to get invested 
in these projects and manage their peers, I 
think that is the idea—to have the students 
be as autonomous as possible,” Hatten 
said. “The idea is to have the more experi-
enced students help the less experienced 
students.”

Hatten also wants to collaborate with 
other institutions, including other univer-
sities, government organizations such as 
NASA and the U.S. Air Force and private 
businesses.

In the past, the TSL has also been in-
volved with outreach to younger prospec-
tive students, to encourage their interests 
in engineering and let them know that 
the opportunity to design and build small 
satellites could be available to them as 
undergraduates. Hatten plans to bring back 

this outreach work, especially reaching out 
to demographics that are underrepresented 
in the department.

Currently, Hatten is renovating the TSL 
space and performing the administrative 
tasks required to launch the ARMADILLO 
satellites (shown in photo below). Built 
in collaboration with Baylor University, 
ARMADILLO became the TSL’s second 
satellite to place first in the UNP com-
petition in 2013. Hatten says he expects 
ARMADILLO to launch in either late 2017 
or early 2018.

As students begin to become involved 
once again, Hatten envisions the TSL as a 
hubbub of activity. 

“I think it’s good to give students an 
ownership of something real that they 
won’t necessarily get from a lab class, 
where there are five other groups working 
on the same thing, and if something goes 
wrong, you lose an hour for it,” Hatten said. 
“Working on a project like this for a long 
period of time, that gives me more appre-
ciation for it. I think the new generation of 
students in the TSL will feel the same way.”
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This spring, members of the Women 
in Aerospace for Leadership and 
Development (WIALD) student orga-
nization are assembling quadcopters. 
Sometimes referred to as drones, quad-
copters are unmanned helicopters with 
four rotors. But instead of flying the 
quadcopters remotely, WIALD members 
plan to control them in a less conventional 
way, by using human brain waves, voice 
commands and body movements. Ideally, a 
quadcopter would even be able to recog-
nize when a person’s command is wrong 
and correct for it. 

“Quadcopters are the future,” WIALD 
president Nicole Vieger said. “Being able 
to deliver things remotely is kind of the 
place where things are going right now. 
Being able to work with quadcopters in 
that way is really cool. Then being able to 
use this technology that you might think 
of as being in sci-fi movies, and being able 
to apply that to quadcopters control them 
with your mind, is something our group 
thought was really exciting.”

Every year, WIALD develops a project to 

WIALD About UAVs: 
Controlling Quadcopters with Brainwaves

give students hands-on, engineering expe-
rience. In the past, projects have included 
repairing, modifying and flying a senior 
design aircraft, building a miniature Mars 
rover, and designing and launching a high 
altitude weather balloon.

“As with most of the aerospace orgs, 
WIALD is completely student-run, so 
we’re in charge of getting our own funding, 
choosing the projects, figuring out how to 
do the project, buying the supplies, stuff 
like that,” Vieger said. “We have a leader-
ship team in charge of monitoring and 
making sure everything gets done, then we 
have the members, who are actually build-
ing the projects.”

According to Vieger, the idea for the 
project came from ASE/EM Professor 
Ufuk Topcu a while back, and this year the 
team felt ready to take on the challenge.

WIALD members kicked off the project 
by learning how to use ROS (Robot 
Operating System)—a platform for access-
ing tools to create robotic commands—
in workshops led by graduate student 
Mohammed Alshiekh. According to Vieger, 

WIALD doesn’t usually hold workshops 
like this, but they have been necessary this 
year because learning the platform is such 
a new experience for the students.

“Mohammed has been super helpful, and 
he volunteered to have these workshops, 
which I hadn’t expected him to,” Vieger 
said. “I thought we’d be figuring out every-
thing, but he’s been wonderful in providing 
these workshops and resources.”

In early March, team members began 
printing  helmets with a 3-D printer 
and assembling them. To control the 
quadcopters, a user would wear one of 
these helmets, which can register brain 
waves and then communicate them to a 
quadcopter. 

Though Vieger’s role as president has 
been less hands-on that her role has been 
in past years, as a historian and regular 
member, she too has had the opportunity 
to learn important skills as a leader, such 
as coordinating members’ schedules and 
delegating responsibility.

WIALD welcomes both female and male 
students, who join the organization for the 
same reason the women do—to get hands-
on aerospace engineering experience and 
meet friends. Vieger says she hopes the 
students will gain experience from WIALD 
that they can tell future employers about.

“WIALD offered me so many opportu-
nities my freshman year,” Vieger said. “It 
gave me the chance to meet some of my 
best friends that I have in aerospace right 
now, while also offering me some cool, 
hands-on projects to do and learn about 
engineering first-hand. It was something I 
wanted to give back to, since WIALD had 
given so much to me.”

The quadcopter project should be 
completed by the end of the semester and 
WIALD members hope to hold a demon-
stration in May.

The WIALD student organization  is working on a project to control quadcopters like the one shown here with 
brainwaves, voice commands and body movements.
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Graphene Research May Aid in Manufacturing 
the Next Generation of Electronics
By Monica Kortsha

Researchers at The University of Texas 
at Austin’s Department of Aerospace 
Engineering and Engineering Mechanics  
have found that graphene can be trans-
ferred to new materials by peeling, a 
technique that has potential to break a 
bottleneck that’s limiting the use of this 
versatile material in the next generation of 
electronics. 

 “What we are able to bring to the table 
is the ability to strip the graphene in a 
mechanical way,” said Kenneth Liechti, 
a mechanics of materials professor in 
the ASE/EM Department. “And that has 
promise for speeding up the manufacture 
of graphene.”

Liechti, who holds the Zarrow 
Centennial Professorship in Engineering, 
collaborated on the work with fellow ASE/
EM professor Rui Huang and postdoctoral 
research fellow Seung Ryul Na, as well as 
with colleagues at UT’s Texas Materials 
Institute and at research institutes in 
Korea.   

Graphene is a layer of pure carbon one 
atom thick. It’s the strongest, thinnest, 
lightest and most electrically conductive 
material known to science—properties 
that make it well suited from everything 
from solar cells to flexible electronics, such 
as bendable screens. 

However, there is currently no economi-
cal or efficient way to transfer graphene 
from the copper sheets where it’s grown 
to substrates used in electronic devices. 
The most widely used transfer method 
involves attaching a material to the top of 
a graphene sheet and then etching away 
the supporting copper, a slow and wasteful 
process with the potential to contaminate 
the graphene with copper atoms. 

In a 2015 paper published in the journal 
ACS Nano, Liechti and his colleagues 
present an alternative method: quickly 
peeling graphene away from the copper 
plate using an epoxy-coated silicon plate. 

“There are general ideas from what’s 
known as fracture mechanics on how you 

might approach this, and we made use 
of some of those ideas,” Liechti said. “We 
found that if you went quickly, you could 
pull the graphene off. If you went too 
slowly it would stay behind.” 

Liechti said the method harkens back to 
how the first graphene layer was created 
by using a strip of scotch tape to remove a 
thin layer of carbon from graphite, which 
is used in pencil lead. 

“The idea to strip the graphene off the 
copper mechanically was very attractive 
to us,” Liechti said. “And in essence, you 
can say we returned to the ‘scotch-tape’ 
method of producing graphene.”

Another paper, published in ACS Nano 
in fall 2016, builds on the understand-
ing of graphene behavior in a strained 
environment—such as during the transfer 
process—by investigating the forces that 
cause a sheet of graphene to wrinkle and 
crack. The findings of this paper are prom-
ising because they indicate that graphene 
could withstand the forces and strain 

This scanning electron microscope image shows monolayer (lighter) and bilayer (darker) graphene grown on copper. 
The underlying copper grain structure and ridges within its grains can be seen. Bilayer graphene has a characteris-
tic wrinkling pattern. 

Kenneth Liechti holds the Zarrow Centennial 
Professorship in Engineering.
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associated with “roll-to-roll” manufac-
turing, a type of production that “prints” 
electronic materials onto a substrate by 
pressing the materials together. 

Liechti, UT mechanical engineering 
Professor Wei Li and UT chemical engi-
neering Professor Roger Bonnecaze are 
now working together to apply methods 
from the two papers to transfer graphene 
to a new substrate using roll-to-roll 
equipment. Li is leading the design of the 
roll-to-roll machine, with the research 
happening through NASCENT, a UT center 

dedicated to developing nanomanufactur-
ing technologies in partnership with other 
universities. 

The laboratory experiments have given 
researchers the parameters they need to 
meet for successful graphene transfer. 
Liechti said the challenge is creating the 
necessary conditions using equipment 
and materials that are applicable to the 
industrial environment. For example, the 
team will have to find an alternative epoxy 
to transfer the graphene from copper to 
silicon; the kind used in the laboratory 

setting isn’t a suitable material for the roll-
to-roll process. 

But Liechti said that the research team is 
making progress through close collabora-
tion, and by following the numbers.

 “Now that we know what it takes to 
get graphene off a surface, we can start to 
design the roll-to-roll machine so that it 
performs in the best most efficient way,” 
Liechti said. “We can use that information 
to home in on a much narrower set of pa-
rameters for the machine to operate within 
and get closer to the bull’s eye.” 

PLASMA TORCH FACILITY

Professors Philip Varghese and Noel Clemens teamed 
up with NASA’s Johnson Space Center to build a plasma 
torch facility at the J.J. Pickle Research campus. 

The facility is now up and running and researchers are 
currently testing spacecraft heat shield materials that 
could be used on NASA’s Orion spacecraft, a next-gen-
eration space exploration vehicle that NASA is building 
to shuttle a human crew to Mars.

A graphite test article is being tested in the hot plume of an inductively coupled plasma 
torch to study the effects of high temperature air on spacecraft heat-shield materials.
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David Fuentes, 
BS ASE ‘02, MS CAM ‘05, PhD CAM ‘08

How did you decide to start Chaney Aerospace?
How did your education at UT Aerospace prepare you 
for starting your own business?

Fighting Fire with Drones: 
Q&A with Alumnus and Entrepreneur Will Chaney

12

As a student in the Aerospace Engineering and Engineering Mechanics department, Will Chaney, B.S. ASE 2013, spent time getting hands-
on experience on the Design/Build/Fly and UT Unmanned Aerial Vehicles teams, where he designed and built unmanned aerial vehicles 
(UAVs). Chaney joked that he would love to make his student projects professionally. Now, just a few years later, he is the founder and 
president of Chaney Aerospace, where he has been able to merge his passion for drones with his career.

While looking for jobs after graduating, Chaney discovered that firefighters needed UAVs. He decided to fill that need by founding 
Chaney Aerospace. Chaney Aerospace creates UAVs with an emphasis on ground control stations and other equipment targeted to fire-
fighting departments. On Feb. 18, Chaney partnered with Choleta Fire, LLC to run a first test flight over a controlled burn. Channeling his 
inner Hank Hill, Chaney describes his company as specializing in “drones and drone accessories.” 

Pretty much just a little bit of market research. I found that fire de-
partments were interested in it, just from emailing a bunch of fire 
departments in the state of Texas. That’s what really kick started 
it, and a lot of them were interested in it for wildland fire, like 
wildfires, and property management or agricultural management 
for control burns. 

Work ethic. The daily grind in the aerospace department was pretty 
rough, just the amount of homework that you have and the dif-
ficulty of exams really taught me how to crack down on a schedule 
and meet my goals. I would say they’re pretty much the same a lot 
of the time, just all the different things to manage, because I’m still 
working a full-time job. 

Will Chaney, B.S. ASE '13, with the Skyhunter UAV used for aerial imagery during flight testing in January.
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WANTED: ALUMNI SPEAKERS

What kind of problems are you try-
ing to solve at Chaney Aerospace?

How do you think you can help 
firefighters?

In 2014, you came to talk to the 
ASE 102 class. What was that expe-
rience like? What did you tell them?

Wildland firefighting is definitely the 
biggest. There have been government con-
tracts out to survey land, to figure out the 
health of the vegetation and what they’re 
using is NDVI imagery, which pulls the near 
infrared band or color spectrum, and the 
amount of infrared light shows if the plant 
is alive or dead or in the process or dying. 
Firefighters can use that in planning what 
areas are hazardous to burn. One of the 
contracts is to find a type of beetle killing 
trees, so then of course there are a bunch of 
dead trees, which is also a fire hazard.

It’s another asset to keep the guys on the 
ground safe. There’s also a big cost benefit 
in there. A man is in the airplane they 
fly now, which creates high-end costs to 
operate the plane, plus the cost of the pilot 
for every hour that he’s in the plane, then 
the sensors from the altitude that they’re 
having to fly. It’s really expensive because 
they fly at several thousand feet. A sensor 
that can do the same from 400 feet is rela-
tively cheap. 

It was a pretty awesome experience. They’re 
freshmen, and they haven’t gone through re-
ally the grind of aerospace yet. Basically you 
get to remember that there’s a point where 
you still have that excitement, that ‘Hey, 
I’m at UT in Aerospace.’ I said to make sure 
you keep on schedule for your studying, 
that you attend office hours. If you see an 
opportunity for something, whether it’s an 
app for a phone or something that you think 
can solve a problem in the world, go for it, 
especially while you’re still at UT. I think 
there are even some programs for entrepre-
neurship, and you ought to take advantage 
of that while you’re there.

ALUMNUS AND ESA ASTRONAUT ANDREAS MOGENSEN 
RETURNS TO THE FORTY ACRES TO DISCUSS SPACEFLIGHT

When the countdown started on September 2, 2015, astronaut Andreas Mogensen, Ph.D. 

ASE ‘07, acted automatically, checking monitors and ensuring pressure in the tanks were 

correct. Take-off went so smoothly that he almost didn’t believe it was happening.

“There’s a little part of your brain that’s thinking, ‘Woah, I’m on a rocket,’” Mogensen 

said. “At one point, maybe after a couple of minutes, a voice in my head said, ‘Remember to 

enjoy this as well.’” 

This spring, Mogensen, a native of Denmark, returned to the Forty Acres to talk with our 

students and faculty about his 10 days in space aboard the International Space Station. 

Selected as a European Space Agency (ESA) astronaut in 2009, Mogensen became the 

first Dane to go to space when he flew on the IRISS mission,  a support mission for astro-

naut Scott Kelley. Kelley lived aboard the International Space Station for a year, while his 

twin lived on Earth, to compare how their bodies differed at the end of that time period.

Mogensen said the experiment is important for the future of human space flight. A 

mission to Mars, for example, would take two to three years round-trip, something that 

would require knowledge of how space affects the body.

“As astronauts, we do experience quite a lot of detrimental effects,” Mogensen said. 

“Typically, we lose muscle mass, bone density. Our immune systems are compromised, and 

it even looks like our eyesight is affected by being weightless. It’s important to understand 

that we understand these effects and also how to counteract them.”

On the mission, he also tested equipment for space, such as a water cleaning system 

and robots. For Mogensen, the most exciting project he participated in was to photograph 

and film giant lightning strikes, also known as blue jets.

A particularly special moment was when he captured a photo of Denmark from space. 

Because of the position of the ISS, as well as the cloudy weather Denmark often experi-

ences, Denmark is not usually easy to photograph from the ISS. Mogensen said that Earth 

from space looks vast and empty.

“You can’t see human effects on our planet,” Mogensen said. “You don’t see roads, you 

don’t see borders. The Earth almost seems uninhabited. It’s very, very peaceful. It’s only 

when you fly over the night sky that you can see the lights in the cities.”

Looking back on the experience, Mogensen compared it to a particularly exotic and 

educational trip, like backpacking in South America or Africa.

“You get a lot of experiences,” Mogensen said. “You see the world. You see different 

people in a different life. You expand your horizons. You have a different take on what it 

means to be a person. I would say this was an extreme form of that.”
13
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PAYAM BANAZADEH, BS ASE ‘12

Zack Bassett is an Aeronautics Research 
Intern at the NASA Langley Research 
Center and plans to start working towards 
his master’s degree in aerospace engineer-
ing at Georgia Tech. 
zacharybassett@utexas.edu

ZACK BASSETT, BS ASE ’16

From left to right: Michael Frizzell, Cale Williams, John Vogel, Timothy Lowery and Craig Dorsey in front of Virgin Galactic’s Unity (AKA SpaceShipTwo), in FAITH (Final 
Assembly and Integration Test Hangar) at the Mojave Air and Spaceport. 

ELVIS D. SILVA, BS ASE ‘05, MS ASE ‘07

JORGE A. ALVAREZ, MS ASE ‘10

Jorge Alvarez is a Senior Avionics Engineer 
at Rockwell Collins in Melbourne, FL.
jorge@gmail.com

Payam Banazadeh is Co-Founder and CEO 
of Capella Space in Palo Alto, CA. He writes, 
“I have started my own company called 
Capella Space. We have raised millions of 
dollars in venture capital funding and our 
first satellite is launching in ten months.” 
Banazadeh was also listed on Forbes 30 
under 30 in the Enterprise Technology 
Category.
payam@capellaspace.com

Colonel John Cinnamon was recently 
confirmed by the U.S. Senate as the 95th 
Permanent Professor at the United States 
Air Force Academy. John is the Department 
Head of the Department of Aeronautics and 
has served in the Air Force for 26 years. He 
has over 4,500 hours piloting jet aircraft 
and earned his Ph.D. in 2006.

COLONEL JOHN D. CINNAMON, 
PHD, PE, MS ASE ‘92

MICHAEL FRIZZELL, BS ASE ‘14

Michael Frizzell (see photo above) is 
an Associate Propulsion Design and 
Manufacturing Engineer at The Spaceship 
Company. He is responsible for a couple of 
component level manufacturing processes 
of hybrid motor rocket engines, which in-
cludes overseeing each build, and the design 
and development of new tooling or tech-
niques that reduce manufacturing time and 
effort. He also assists the team in setup and 
execution of multiple tests that ultimately 
will qualify some of the rocket engine com-
ponents and materials for powered flights.

TIMOTHY LOWERY, MS ASE ‘15

Timothy Lowery (see photo above) is an 
Associate Avionics Software Engineer at 
The Spaceship Company. He is part of a 
small team (including Craig Dorsey) “that is 
responsible for the code on the menagerie of 
vehicle computers here. I am designing an 
automated testing system for our cockpit dis-
plays and also support a few pieces of code.”

CRAIG DORSEY, BS ASE ‘10

Craig Dorsey (see photo above) is an 
Avionics Software Engineer at The 
Spaceship Company in Mohave, CA. He is 
responsible for both WhiteKnightTwo and 
SpaceShipTwo’s data acquisition software, 
the flight test display currently onboard 
SpaceShipTwo, control surface calibra-
tions and avionics integrated vehicle tests. 
He says, “Being able to wear many hats is 
one of the best parts about working at The 
Spaceship Company.”
Craig.Dorsey@thespaceshipcompany.com
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ANDREW PRITCHARD, BS ASE ‘11

Andrew Pritchard is a Design Engineer for 
GE Power in Houston, TX. 
apritchard@utexas.edu

KELSEA SADLER, BS ASE ‘16

Kelsea Sadler is an Aeronautical Engineer 
Associate for Lockheed Martin in Magna, UT. 
kelsea_annette@hotmail.com

REBEKAH SOSLAND SIEGFRIEDT, 
BS ASE ‘13

Rebekah Siegfriedt is a Systems Engineer 
at the NASA Jet Propulsion Laboratory in 
Pasadena, CA. She is currently working on 
the next Mars rover, Mars 2020, design-
ing both the mission operations and flight 
system. “The Mars 2020 rover will be looking 
for signs of ancient life on Mars and caching 
samples in hopes another mission will bring 
them back to earth. The rover will launch in 
the year 2020 and land on Mars in 2021.” 
bekahsieg@gmail.com

CALE WILLIAMS, BS ASE ‘16

Cale Williams (see photo, opposite page) is a 
Stress Engineer at The Spaceship Company 
where he supports “the structural substan-
tiation of the WhiteKnightTwo vehicle for 
flight. This airplane is responsible for carrying 
SpaceShipTwo to its launch altitude and is 
vital to the mission. Flight tests are underway 
so things are getting exciting!” 
calewilliams@utexas.edu

Dr. Wally Fowler poses with a group of former students who attended a special dinner in his honor on the evening of January 26, 2017.

JOHN VOGEL, BS ASE ‘04

John Vogel is Co-manager for the Flight Sciences 
team at The Spaceship Company. “I am helping 
to lead the Loads, Performance & Handling 
Qualities, Aerothermal, and CFD groups. I’m 
also the Lead Loads engineer responsible for a 
team that provides steady and vibratory design 
loads, define loads criteria, flight test control 
room support, and environment specification 
for SpaceShipTwo and WhiteKnightTwo. TSC 
has allowed me to grow my technical chops as 
well as nurtured my leadership and management 
skills. The best part? We build spaceships.” 
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Group photo of the Fall 2016 Senior Aircraft Design Fly-off. UT ASE/EM has partnered with the Austin Fire Department to develop and oversee fire and rescue missions during 
the student fly-offs. 

KEEP IN  TOUCH

We enjoy receiving your alumni news and 
need more from you to keep the “Blast 
From the Past” column up to date. Photos 
are encouraged! Update your contact info 
and send us your news at  

ae.utexas.edu/alumni-friends


