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LEADERS IN ENGINEERING
The J. Mike Walker ’66 Department of Mechanical Engineering is one of 15 
departments in the Texas A&M University College of Engineering (the biggest 
college on the Texas A&M campus). Among public institutions in the nation, 
our undergraduate program is ranked 7th and our graduate program is ranked 
7th. Our faculty members are internationally recognized in research areas 
including: thermal and fluid sciences, materials and manufacturing, mechanics 
and design, systems and controls, biomechanics and human health, energy and 
environment, and robotics and mechatronics.

HIGH IMPACT 
The department’s research encompasses a wealth of mechanical engineering 
disciplines and houses both state-of-the-art turbomachinery and energy systems 
laboratories, as well as a national network for manufacturing innovation 
and connected autonomous safe transportation facilities. Active research 
efforts within the department are in the areas of combustion, energy systems 
mechanics, fluid mechanics, heat transfer, polymers, systems and controls, 
tribology and turbomachinery. Research within the department has resulted 
in improved processes in various industries, new companies and increased 
economic activity.

STUDENTS 
Students within the department receive a broad education in basic theory 
courses complemented by laboratory experiences in dynamic systems and 
controls, design, experimentation, fluid mechanics, heat transfer, manufacturing 
and materials. Graduates of the department’s undergraduate and graduate 
programs are recruited by manufacturers, health care providers, transportation 
companies, engineering consulting firms, national laboratories and universities.
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Dr. Choongho Yu, with support from the Texas A&M Engineering 
Experiment Station’s Office of Commercialization and 
Entrepreneurship, launched a startup based on his laboratory’s 
research on high-energy density, low-cost lithium-sulfur batteries 
for electric vehicles.



Letter from the 
Department Head

Howdy! It has been an exciting year for the J. Mike Walker ‘66 Department of Mechanical Engineering. As the new 

department head, joining such a prestigious and incredible group of faculty, students and staff has been an honor. 

As we chart a course forward toward increasing prominence and a national reputation for excellence, it is encouraging 

to see the department receive recognition. According to U.S. News and World Report, our department ranks seventh 

among public universities for undergraduate and graduate programs and sixth for our online master’s in engineering 

program. Internationally, ShanghaiRanking recognized the department as third overall among mechanical engineering 

programs — and first nationally. 

Our faculty continue to gain success in high-impact research, obtaining major research grants in areas of national 

importance and receiving recognition from their peers as recipients of prestigious awards. Several of our faculty 

members received recognition from the American Society of Mechanical Engineers: Dr. Sivakumar Rathinam, Dr. Pablo 

Tarazaga and Dr. Lesley Wright were elected fellows; Dr. Cynthia Hipwell received the Robert Henry Thurston Lecture 

Award; Dr. Vinayak Krishnamurthy received the Young Engineer Award; and Dr. Daniel A. McAdams received the Journal 

of Mechanical Design Associate Editor Award. The National Academy of Inventors inducted Dr. James Hubbard as a fellow 

and Dr. Andreas Polycarpou as a senior member. Dr. Ying Li also joined the Royal Society of Chemistry as a fellow.

We continue to grow our faculty, welcoming nine new members, including myself, whose contributions to mechanical 

engineering will continue to propel our department toward preeminence. Our new faculty include Drs. Marcia Cooper, 

Rebecca Friesen, Jeremy Kolansky, Vanessa Restrepo, Pablo Tarazaga, James Thomas, Jonathan Weaver-Rosen and 

Robert Ambrose, a National Academy of Engineering member. 

I would also like to extend my sincere gratitude to the donors who generously support our department programs with 

significant contributions benefitting our faculty, students and facilities. Through support like this from our dedicated 

community, we can continue to enhance the impact of our department by providing an exceptional education to 

students and making significant contributions to mechanical engineering research.

Dr. Guillermo Aguilar
James and Ada Forsyth Professor
Department Head, Mechanical Engineering
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BY THE NUMBERS
RANKINGS
#7 Graduate Program  

Ranked No. 7 (Public) 
(U.S. News & World Report, 2023)

#7 Undergraduate Program  
Ranked No. 7 (Public) 
(U.S. News & World Report, 2022)

#3 Mechanical Engineering  
in World Ranking 
(Academic Ranking of World Universities  
from ShanghaiRanking, 2021)

ENROLLMENT (FALL 2021)

1,492
Undergraduates

81
M.Eng.

173
M.S.

277
Ph.D.

ENDOWMENTS
$88.8 MILLION

RESEARCH EXPENDITURES

$29.4 MILLION

FACULTY
67 Tenured/

Tenure Track

37 Full Professors

19 Associate Professors

11 Assistant Professors

11 Texas A&M at 
Qatar Faculty

21 Emeritus 
Faculty

23 Academic 
Professional Track

5 Professors of Practice

11 Teaching Faculty

7 Research Faculty

7 NAE Members

20 Affiliated 
Faculty

ENDOWED 
POSITIONS
11 Chairs

13 Professorships

5 Career Development Professorships

14 Faculty Fellowships
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Faculty Awards

Dr. Dion Antao 
Assistant Professor; J. Mike Walker ’66 
Faculty Fellow II

National Science Foundation — 
CAREER Award

Dr. Debjyoti Banerjee
Professor; James J. Cain ’51 Faculty Fellow I; 
Dean’s Fellow for EnMed

College of Engineering — Excellence 
Award, Service

Dr. Iman Borazjani
Associate Professor; Sallie and Don Davis ’61 
Faculty Fellow

American Institute of Aeronautics 
and Astronautics — Fellow

Dr. Ploy Charoenphol
Instructional Assistant Professor

American Society of Mechanical 
Engineers, Texas A&M Student 
Chapter — Best Teacher Award

Dr. David Claridge 
Professor; Director, Energy Systems 
Laboratory; Interim Director, Architectural 
Engineering Program

American Society of Heating, 
Refrigerating and Air-Conditioning 
Engineers — Exceptional Service 
Award

College of Engineering — Dean of 
Engineering Excellence Award

Dr. Dale Cope
Associate Professor of Practice

Aggie Club of Engineers — Professor 
of Excellence

College of Engineering — 
Instructional Faculty Teaching 
Award

Dr. Ali Erdemir
Halliburton Chair in Engineering Professor; 
Member, National Academy of Engineering

The Science Academy, Turkey — 
Member

World Academy of Ceramics — 
Member

Dr. Jaime Grunlan
Leland T. Jordan ’29 Chair Professor

International Association of 
Advanced Materials — Fellow

Dr. Cynthia Hipwell
Oscar S. Wyatt, Jr. ’45 Chair II Professor; 
Member, National Academy of Engineering

American Society of Mechanical 
Engineers — Robert Henry Thurston 
Lecture Award

Dr. James Hubbard, Jr.
Oscar S. Wyatt, Jr. ’45 Chair I Professor; 
Member, National Academy of Engineering

National Academy of Inventors — 
Fellow

Dr. Vinayak Krishnamurthy
Assistant Professor; Morris E. Foster Faculty 
Fellow II

American Society of Mechanical 
Engineers — Young Engineer Award 
(Computers and Information in 
Engineering Division)

National Science Foundation — 
CAREER Award

Dr. Waruna Kulatilaka
Professor

J. Mike Walker ’66 Department of 
Mechanical Engineering — James J. 
Cain ’51 Faculty Graduate Teaching 
Award
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Dr. Shoufeng Lan
Assistant Professor

Vebleo — Fellow in Science, 
Engineering and Technology

J. Mike Walker ’66 Department of 
Mechanical Engineering — Industry 
Advisory Council Undergraduate 
Teaching Award

Dr. Ying Li
Professor; Pioneer Natural Resources Faculty 
Fellow III

Royal Society of Chemistry — Fellow

Dr. Richard Malak
Associate Professor; Gulf Oil/Thomas A. Dietz 
Career Development Professor I

American Society of Mechanical 
Engineers — Paper of Distinction, 
Design Automation Conference 
Technical Committee at the 2021 
International Design Engineering 
Technical Conferences & Computers 
and Information in Engineering 
Conference

Dr. Daniel A. McAdams
Robert H. Fletcher Professor

American Society of Mechanical 
Engineers — Journal of Mechanical 
Design Associate Editor Award

J. Mike Walker ’66 Department of 
Mechanical Engineering — Industry 
Advisory Council Faculty Mentoring 
Award

Dr. Matt Pharr
Assistant Professor; J. Mike Walker ’66 
Faculty Fellow I

The Minerals, Metals and 
Materials Society — Young Leaders 
Professional Development Award

College of Engineering — TEES 
Young Faculty Fellow Award

Dr. Kumbakonam 
Rajagopal
J.M. Forsyth Chair Professor; University 
Distinguished Professor; Regents Professor

Illinois Institute of Technology — 
Professional Achievement Award

Dr. Sivakumar Rathinam
Professor

American Society of Mechanical 
Engineers — Fellow

International Conference on 
Automated Planning and Scheduling 
— Best Runner Up Award

J. Mike Walker ’66 Department of 
Mechanical Engineering — Industry 
Advisory Council Outstanding 
Faculty Contribution Award

Dr. Pablo Tarazaga
Professor 

American Society of Mechanical 
Engineers — Fellow

Dr. Joanna Tsenn
Instructional Assistant Professor; 
Coordinator, Senior Capstone Design 
Projects

J. Mike Walker ’66 Department of 
Mechanical Engineering — Peggy L. 
and Charles Brittan ’65 Outstanding 
Undergraduate Teaching Award

Dr. Lesley Wright
Associate Professor; Jana and Quentin A. 
Baker ’78 Faculty Fellow

American Society of Mechanical 
Engineers — Fellow

Dr. Choongho Yu
Professor

Texas A&M Engineering Experiment 
Station — Faculty Fellow Award
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Staff Awards

Ms. Regina Muir
Academic Advisor II

James J. Cain ‘51 Staff  
Excellence Award

Ms. Megan Simison
Program Specialist II

James J. Cain ‘51 Staff  
Excellence Award

Ms. Sharli Nucker
Administrator I

J. Mike Walker ‘66 Staff  
Excellence Award

Ms. Sandra Havens
Senior Academic Advisor

J. Mike Walker ‘66 Staff  
Excellence Award

Staff Spotlight: Ms. Reveca Vazquez
As one of the first faces to greet new faculty members, Reveca Vazquez 
has been with the J. Mike Walker ’66 Department of Mechanical 
Engineering for around four years. Vazquez is the lead coordinator for 
faculty candidate visits and arranges everything from travel itineraries 
to meetings and seminars. 

“My favorite aspect of my job with the department is faculty candidate 
season,” said Vazquez. “I enjoy coordinating their visits and interacting 
with candidates while I escort them from one meeting to the other.”

Vazquez is often the first person from Texas A&M University’s College 
of Engineering to greet outside potential hires, and she always does 
her best to make each individual’s experience a welcome one. 

“I’m not only the face of the department, but of the department head, 
the faculty and even the dean,” explained Vazquez. “I always give my 
best customer service to anyone who walks into our office. I’m so 
honored to be part of this amazing department.”

What keeps her going is knowing the bright impact she’s made on 
someone’s day. “If you ask me what motivates me to do better, it’s 
the thank you emails I get after a candidate leaves,” said Vazquez. 
“Honestly, I wouldn’t do it without my team!”
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Former Student Engagement
Design Reviews | Sponsorship | Presenting to Students | Providing Industry Tours

Students in the J. Mike Walker ’66 Department of Mechanical Engineering have multiple opportunities for hands-on 
design experiences during their studies. 

As a former student of the mechanical engineering department, your involvement — including presenting to students, 
attending student presentations, engaging in student programs and sponsoring projects — has the potential to critically 
enhance the outcomes for current students. 

Learn more about how you can get involved.

American Society of 
Heating, Refrigerating 
and Air-Conditioning 
Engineers 

ashraetamuwebmaster@
gmail.com 
facebook.com/ASHRAE.
TAMU 

Engineering Laboratory 
(MEEN 404) 

Dr. Waruna Kulatilaka 

waruna.kulatilaka@tamu.edu 

Society of Automotive 
Engineers (SAE) 
(Formula, baja, electric and aero) 

Dr. Srikanth Saripalli 
ssaripalli@tamu.edu 

tamusae.org 

Mechanical Engineering 
Female Graduate 
Students 

mefegs@tamu.edu

mefegstamu.org 

Mechanical Engineering 
Graduate Student 
Organization 

megso@tamu.edu 

megso1.wixsite.com/megso 

Mechanical Engineering 
Leadership Council 

melc@tamu.edu 

MEEN Girls 
aggiemeengirls@gmail.com 

aggiemeengirls.com 

Pi Tau Sigma Honor 
Society 

ptstamu@gmail.com 
maroonlink.tamu.edu/
organization/pts 

Prospective Student 
Tours 

mechanical-
undergradprogram@tamu.
edu 

Senior Capstone Design 
(MEEN 401/402) 

Dr. Joanna Tsenn 
joanna.tsenn@tamu.edu 

tx.ag/CapstoneProgram 

Texas A&M American 
Society of Mechanical 
Engineers 

MEEN-ASME@tamu.edu 

facebook.com/tamuasme 

Texas A&M University 
Robotics Team and 
Leadership Experience 

turtlerobotics@gmail.com 
maroonlink.tamu.edu/
organization/turtle
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Leaving a Legacy
Dr. Houshang Masudi ’84 has established the Dr. 

Houshang Masudi ’84 Endowed Graduate Fellowship fund, 

which will provide fellowships to full-time students in good 

standing pursuing a master’s or doctoral degree in the J. 

Mike Walker ’66 Department of Mechanical Engineering.

Masudi graduated with his doctoral degree in 

mechanical engineering from Texas A&M in 1984 and 

went on to serve as a senior professor of mechanical 

engineering at Texas A&M University at Qatar. 

Masudi said he was drawn to Texas A&M’s reputation for 

quality teaching and research, as well as the university’s 

high moral values, as stated by the Aggie honor codes.

“My time as a graduate student and later as a professor 

at Texas A&M has made me who I am today — a devoted 

member of the Aggie family with respect for others,” he said.

Having spent much of his life on university campuses 

as a student and faculty member, Masudi said he was 

inspired to create this fellowship by the relationships he 

created over the years with faculty, staff and students. 

He hopes it will provide opportunities to many more 

students in the years ahead to share in his experience at 

Texas A&M.

“I want to leave behind a legacy that will benefit young 

adults pursuing an education,” Masudi said. “There is a 

significant need to help underprivileged, well-qualified 

foreign students who otherwise would not have the 

opportunity to attend a university like Texas A&M.” 

Dr. Guillermo Aguilar, head of the mechanical 

engineering department, expressed his gratitude for 

Masudi’s gift and the impact it will have on future 

department graduate students. 

“Doctoral students are the engine of every research 

program in engineering, and their financial support 

is key to their wellbeing and success,” he said. “As a 

recipient of a robust graduate fellowship myself, I 

can attest to the long-lasting impact and life-changing 

experience that this endowment will provide to our 

students. We are thankful to Dr. Masudi and his family 

for this extraordinary gift, which will change the lives of 

engineering students in our department.”
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INTERNATIONAL

RECOGNITION
Texas A&M University is ranked No. 3 internationally 

and No. 1 nationally among mechanical engineering 

programs for 2021 by ShanghaiRanking. 

Xi'an Jiatong University and the University of Cambridge 

took the top two spots, respectively.

This recognition among our international 
peers is a reflection of our outstanding faculty 
and the impactful work they do," said Dr. 
Guillermo Aguilar, mechanical engineering 
department head. "Our department will 
continue to support and empower our faculty 
to continue their pursuit of research worthy of 
international recognition.

engineering.tamu.edu

Texas A&M is first among U.S. universities, ahead of 

Stanford University at No. 6, California Institute of 

Technology at No. 7, University of California, San Diego at 

No. 8, Massachusetts Institute of Technology at No. 9 and 

Northwestern University at No. 10.

Initiated in 2009, the ShanghaiRanking global ranking 

of academic subjects uses a range of objective 

academic indicators and third-party data to measure 

the performance of more than 1800 universities world 

universities across 93 countries. Indicators include 

research output, research influence, international 

collaboration, research quality and international 

academic awards.

11



Charging for the Future
A team of students from the mechanical engineering 

department won the Overall Showcase Capstone Award 

at the fall 2021 Texas A&M Engineering Project Showcase. 

They created a scaled-down mechatronic system capable 

of identifying a mock electric vehicle charging port and 

connecting itself to it. 

Unlike many capstone projects, the Electric Vehicle 

Autonomous Assistant (EVAA) team did not have a 

traditional sponsor. Instead, the student-led project topic 

was proposed by team member Sharon Pearlnath and 

funded by the department as a Walker entrepreneurship 

project. It was guided by Dr. Joanna Tsenn, instructional 

assistant professor and senior capstone design projects 

coordinator, and Dr. James Hubbard Jr., Oscar S. Wyatt, 

Jr. '45 Chair I Professor. 

In addition to Pearlnath, the EVAA team included 

mechanical engineering students Shaelyn Stacy, Eric 

Tseng, Aaron Hoyt, Ethan Russell, Skyler Roberts and 

Andrew Miskell. Their objective was to develop a 

mechanism that would locate the charging port of any 

electric vehicle autonomously — a valuable skill for 

autonomous vehicles of the future.

"As more vehicles can park themselves, the demand 

for an autonomous electric vehicle charging system 

will allow cars to park, charge and drive back to their 

owners without any further human interaction," said 

Stacy. "The focus of our design is to develop a system 

capable of connecting a charger to an electric vehicle 

autonomously." 

Tsenn said the team impressed her from early on with 

their enthusiasm, motivation and ambitious plans.

"They worked hard and independently and learned 

many new skills to develop and prototype a system that 

integrates mechanical, electrical and software design,” 

Tsenn said. “The team's win at the 2021 Fall Engineering 

Project Showcase was well deserved."

Pearlnath said she was astounded by the team's final 

product when reflecting on her original proposal. 

Although it was far from an easy project, the team was 

well prepared by their education from the mechanical 

engineering department.

"As a freshman, I 

could have never 

imagined working 

on something so 

complex," Pearlnath 

said. "As mechanical 

engineering 

students, we were 

equipped to design 

and manufacture a 

working product to 

full conception." 
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BUILDING BETTER
PRODUCTIVITY
Construction workers have an abundance of 

responsibilities, from paving roads to building lasting 

structures. Having the right tools on hand is essential for 

completing work promptly but is a more challenging task 

than one might think. Studies show that construction 

workers spend a significant amount of their day chasing 

down tools, which increases labor costs and construction 

time.

A team of students from the mechanical engineering 

department decided to use their senior capstone design 

experience to address this issue. For their project, the 

team developed the AutoTool — an automated tool 

storage robot designed to navigate construction sites 

and identify tools.

The team consists of Mason Kleinecke, Yan Yao, Harrison 

Vickers, Sophie Tullos, Kyler Christian and Hannah Wang.

"The AutoTool is meant to increase labor productivity on 

construction sites," said Yao. "On a busy site, it can be 

easy to misplace tools, and many construction workers 

must go back and forth to a central location to retrieve 

the essentials for a project, wasting valuable time."

The team realized the need for their product in the 

industry and submitted their creation to the 2021 

TiM$10K LiDAR challenge hosted by SICK Sensor 

Intelligence and came out victorious, taking home the 

grand prize of $10,000.  

The AutoTool is a mobile robot toolbox equipped with 

a camera capable of scanning QR codes. A QR code is 

placed on a construction worker's vest. Once the camera 

detects and scans the QR code, the AutoTool is designed 

to follow the worker. The robot is also equipped 

with a 2D LiDAR sensor that helps the robot navigate 

environments and steer around obstacles.

The tools themselves will be marked with radio-

frequency identification tags (RFID). The RFID sensor on 

the AutoTool constantly emits a signal to interact with the 

tags. When a tag (or tool) is not on board, the AutoTool 

registers the tool is missing and emits a blinking red light 

to notify the worker.  

Although the product remains a proof-of-concept 

prototype, the team has learned valuable lessons 

about working with industry professionals and creating 

products for market.
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Following Nature’s Cue
By translating the pattern of interconnections between 

nature’s food chains to industrial networks, researchers 

led by Dr. Astrid Layton have delineated guidelines for 

setting up successful industrial communities. They said 

this guidance can facilitate economic growth, lower 

emissions and reduce waste while simultaneously 

ensuring that partnering industries can recover from 

unexpected disturbances.

“Industries can often partner up to exchange byproducts, 

and over time these industries might form bigger 

communities. While these networks sound quite 

beneficial to all industry partners within the community, 

they are not always successful,” said Layton. “We tried 

to solve this problem by providing design guidelines 

inspired by nature’s food webs so that the overall system 

will be both eco-friendly and save money for everyone.”

The researchers published their study in the journal 

Resources, Conservation & Recycling.

An essential part of running any industry is identifying 

resources, such as raw materials, that are economically 

viable. Rather than having each industry work out 

these details independently, an eco-industrial park or a 

network of partnering industries is an emerging trend. 

Further, businesses belonging to these parks work 

symbiotically where, much like in nature, industries 

mutually benefit from each other. For example, one 

industry’s waste is another one’s raw materials — often 

saving both partners money.

For their study, Layton and her team looked at nine 

industries, including a fertilizer plant, a pharmaceutical 

plant and a wastewater treatment facility, that could 

participate in five types of water-based exchanges.

The researchers were especially interested in a metric 

called nestedness, which ranges in value from 0 to 1 

and reflects the location of connections occurring within 

networks. A highly nested structure with a higher value 

would be one where certain species of bees pollinate a 

variety of plants while other “specialist” bees pollinate 

only a small number of plants within this much wider set. 

Alternatively, poorly nested structures have values closer 

to zero and every actor in the network may be connected 

to every other.

They found that when the network design had high 

nestedness, freshwater usage was less and the network 

survived unforeseen disturbances, which ultimately 

translated to more savings and resource conservation. 

They also found in more specific scenarios, such as 

when the industries were spread out geographically and 

the resources are very expensive, high nestedness in 

industry networks was again more advantageous.

FEATURED FACULTY 
Dr. Astrid Layton
Assistant Professor 
Donna Walker Faculty Fellow
alayton@tamu.edu
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ENTREPRENEURIAL
SUPPORT
With the support of the Texas A&M Engineering 

Experiment Station (TEES) Office of Commercialization 

and Entrepreneurship, mechanical engineering 

researcher Dr. Choongho Yu and entrepreneurial partner 

Ranga Vasudevan have successfully launched a lithium-

based battery technology startup called Flexodes.

“High-energy density and low cost are the two most 

important aspects currently lacking in lithium battery-

operated devices, including present-day electric vehicle 

batteries. We hope to fill that technological need,” said 

Yu.

Further, the startup has received a highly competitive 

Small Business Innovation Research grant from the Air 

Force, which recognized the merit of commercializing the 

innovation in high-performance lithium batteries.

“In the short term, our focus is on refining and improving 

the technology for use in mobile devices in the private 

and defense sectors, while we continue down our path to 

being a premier technology for electric vehicles and other 

markets,” said Vasudevan. “Having said that, Flexodes is 

entirely focused on furthering battery technology beyond 

lithium-ion to the next generation.”

The basis of the commercial venture is research from 

Yu’s laboratory on lithium-sulfur batteries. In particular, 

Yu’s team has patented the design of a 3D trench-wall 

carbon nanotube framework for the battery’s electrodes. 

These high-performing electrodes dramatically increase 

the battery’s ability to store charge.

The electrodes also discharge very easily, generating 

large quantities of current to power up devices rapidly. 

The experts also added that batteries built with their 

technology are more resistant to the formation of 

finger-like deposits called dendrites that cause most 

commercially available lithium-based batteries to 

overheat and rupture.

To bring the commercial enterprise into vision, Yu 

and Vasudevan credit the guidance from the Office of 

Commercialization and Entrepreneurship’s venture 

creation team, which provides researchers relevant 

training on turning research discoveries into businesses 

and products through start-up formation and strategies 

to advance the commercialization. The office also 

connects researchers to private sector entities to 

facilitate licensing and investment opportunities.

“The true impact of the technology is only realized when 

it reaches the commercialization partner who is able to 

sell the product globally to the end customer,” said Dr. 

Saurabh Biswas, executive director for commercialization 

and entrepreneurship at TEES. “Our office provides 

support during the early stages of research and 

development to enable continued product development 

and commercialization.”

FEATURED FACULTY
Dr. Choongho Yu
Professor 
G. Paul Pepper ‘54 Professor
chyu@tamu.edu
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HIGH-FIDELITY

    TOUCH
16 

High-fidelity touch has the potential to significantly expand 
the scope of what we expect from computing devices, 
making new remote sensory experiences possible. The 
research on these advancements, led by a pair of mechanical 
engineering researchers, could help touchscreens simulate 
virtual shapes. 

Dr. Cynthia Hipwell is studying friction at the finger-device 
level, while Dr. Jonathan Felts is researching friction in the 
interaction between single skin cells and the glass of the 
touchscreen interface. The two are bringing together their 
respective areas of expertise to apply friction principles at 
the microscopic level to finger-device interaction mechanics. 

Hipwell highlighted the significance of the pursuit by 
comparing it to the technologies currently available for 
conveying immersive and accurate information through 
high-fidelity audio and video. 

"We can view digitally recorded or remotely transmitted 
audio and video on a screen with great detail," said Hipwell. 
"We do not yet have that same capability with touch on a 
touchscreen. Imagine you could feel the skin of a snake that 
lives on another continent or the fabric of clothes you want 
to buy online."

Another application of this technology, which has received 
high levels of interest recently, is the augmentation of 
immersive virtual environments, such as the proposed 
metaverse.

“The touch sensations that would be required to really 
immerse yourself into a reality that is fully digital requires 
huge advancements in touch perception,” said Felts. “What 
we’ve done is essentially created an entirely new way to 
modulate the perception of touch that hasn’t existed before."

The team is working to show that it is possible to mimic 
the unique mechanical and thermal sensations associated 
with different surface textures and shapes. Their recent 
publication in the journal Science Robotics demonstrates the 
potential for translating these sensations onto a touchscreen 
by using temperature variation alone, rather than expressing 
them through ultrasonic vibrations or electroadhesion 
methods. 

"We were actually surprised by the magnitude of the 
friction increase we were able to achieve," Hipwell said. "Its 
magnitude is competitive with current surface haptic devices, 
meaning that there is another option for friction modulation 
in surface-haptic device rendering."

The team is continuing their work to address challenges 
facing the approach by further exploring the complexities 
of the finger-device interface and variations that occur due 
to environmental and skin-property differences. They also 
hope to look at design improvements for miniaturization and 
integration into touchscreens.

FEATURED FACULTY
Dr. Cynthia Hipwell
Oscar S. Wyatt, Jr. ’45 Chair II Professor
cynthia.hipwell@tamu.edu

Dr. Jonathan Felts
Associate Professor and Steve Brauer, Jr. ’02 
Faculty Fellow
jonathan.felts@tamu.edu
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PASSION PROJECT
Dr. Shawanee’ Patrick is passionate about giving everyone 

the ability to walk as comfortably and effectively as 

possible through the use of walking assistive devices, such 

as prosthetics and orthotics. 

A recent doctoral graduate of the mechanical engineering 

department, Patrick was inspired to help develop better 

walking assistive devices by the partial paralysis of her 

grandmother. She is determined to make a positive impact 

on the lives of the people she works with, as well as the 

thousands more like them. 

Her research focuses on developing and refining walking 

assistive devices by determining what inputs are important 

and what outcomes could improve the design process. 

"I'm a woman on a mission to truly help make a difference 

in people's lives in some way, form or fashion," Patrick said. 

“And that's kind of always been my M.O. It's a blessing for 

me to be able to do work to help others. I feel like that can 

lead me to a fulfilling work experience in the future."

In addition to her research, Patrick is also a passionate 

educator. She was one of 10 Aggies recognized as a 2021 

Distinguished Graduate Student for teaching by The 

Association of Former Students. 

Looking ahead, Patrick is excited to pursue a career in 

academia where she can continue to teach and further 

her research.

"I really love to teach," Patrick said. "I think it's really 

important to focus on the person, the students I'm 

mentoring and making sure to give them the information 

they need so that they are confident in their skills, and 

they are confident when they leave."

Patrick is headed to The Ohio State University, where she 

received the LEGACY postdoctoral fellowship. While she will 

miss those who have supported her in her journey at Texas 

A&M, Patrick said she is excited for all that lies ahead. 

“I have worked really hard for this moment and had a 

lot of ups and downs along the way,” she said. “I had 

over 35 people attend my defense and many more who 

supported me that were not present. I hope in the future 

at Ohio State I can continue to grow as an educator and 

researcher, helping people to move forward — physically, 

intellectually and every way.”
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Protective Properties
Funded by the North Atlantic Treaty Organization (NATO), 

Dr. Jaime Grunlan is applying water-based nanocoatings 

to military clothing, adding protective properties that 

include fire protection, UV-light protection and chemical 

recognition capabilities.

Military clothing is made from a variety of textiles such 

as cotton, wool and synthetic blends. When adding a 

protective property, the initial benefits of the material are 

generally lost.

"The reason we like cotton is its soft texture, just like 

we use nylon because it's strong," said Grunlan. "If the 

cotton is given flame-resistance properties, the fiber itself 

is modified, and the cotton will stiffen. Similarly, nylon 

exposed to a flame resistance treatment will weaken. 

Changing its structure essentially takes away its valuable 

intrinsic properties."

Grunlan has developed a water-based, nontoxic solution 

that can add properties without changing the inherent 

structure of the clothing. 

He will be creating materials that are both flame retardant 

and provide protection against UV (ultraviolet) light. 

An additional, unique aspect of the design is chemical 

recognition. If the nanocoating is exposed to a hazardous 

substance, the material will change colors.  

"Chemical warfare is increasingly becoming a threat," said 

Grunlan. "Many chemicals or gases cannot be seen in the 

air. For that reason, we're focused on detection based 

upon a color change, which will notify the user of the 

chemical agent, allowing them time to react quickly."

The water-based composition of the solution contributes 

significantly to its multifunctionality. By not altering the 

fibers, the textile remains conformal and seemingly 

unaffected by the nanocoatings. This also makes the 

solution environmentally benign and cost-effective.

Grunlan hopes to extend this technology outside of 

military clothing to other areas that could benefit from 

protective clothing, such as children's sleepwear or oil 

field uniforms. He and his collaborators from North 

Macedonia and Serbia — Dr. Igor Jordanov from Ss. Cyril 

and Methodius University, and Dr. Maja Radetic from the 

University of Belgrade, respectively — hope to eventually 

create technology that can reject chemicals or kill 

chemicals on contact. 

FEATURED FACULTY
Dr. Jaime Grunlan
Leland T. Jordan ’29 Chair Professor
jgrunlan@tamu.edu
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NEED FOR SPEED
The mystery behind the breakdown of plasma discharges 

in water — which is faster than the speed of sound — is 

one step closer to being understood. Researchers seeking 

to apply new diagnostic processes to the challenging 

subject by using state-of-the-art X-ray imaging.

These diagnostic processes open the door to a better 

understanding of plasma physics, which could lead to 

advances in green energy production through methods 

including fusion, hydrocarbon reforming and hydrogen 

generation.

Dr. David Staack and Christopher Campbell, a graduate 

research assistant and Ph.D. candidate, are part of the 

team pioneering this approach to assessing plasma 

processes. The project includes the participation 

of diagnostics experts from Los Alamos National 

Laboratories and the use of the facilities at the Argonne 

National Laboratory Advanced Photon Source (APS).

The team is working with LTEOIL on patented research 

in the use of multiphase plasma in carbon-free fuel 

reforming. The research is supported by the dynamic 

materials properties campaign (C2) and the advanced 

diagnostics campaign (C3) at Los Alamos National 

Laboratories through the Thermonuclear Plasma Physics 

group’s (P4) principal investigator, Zhehui (Jeph) Wang.

The research, which was recently published in Physical 

Review Research, is producing the first known ultrafast 

X-ray images of pulsed plasma initiation processes in 

water. Staack said these new images provide valuable 

insight into how plasma behaves in liquid.

"By understanding these plasma physics, we are able to 

efficiently convert tar and recycled plastics into hydrogen 

and fuels for automobiles without any greenhouse gas 

emissions,” Staack said. “In the future, these investigations 

may lead to improvements in inertial confinement fusion 

energy sources."

Inertial confinement fusion — in which high-temperature, 

high-energy density plasmas are generated — is a specific 

focus of the project. To better understand the plasma 

physics involved in this type of fusion, Staack said the 

team is developing short-timescale, high-speed imaging 

and diagnostic techniques by utilizing a simple, low-cost 

plasma discharge system.

Additionally, they are seeking to better understand the 

phenomena that occur when plasma is discharged in 

liquid, causing a rapid release of energy resulting in low-

density microfractures in the water that move at over 20 

times the speed of sound.

FEATURED FACULTY
Dr. David Staack
Associate Professor, Sallie and Don Davis ’61 
Career Development Professor and Associate 
Vice Chancellor for Research
dstaack@tamu.edu
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High Precision
Manufacturing limitations affect the development of 

products and technologies ranging from pharmaceuticals 

and health care to energy harvesting, semiconductors and 

biotechnology — stifling innovation with high costs, small 

build areas and slow production times. 

Researchers are seeking to implement a new method of 

manufacturing 3D nanostructured surfaces consisting 

of multiple materials by using a high-throughput, high-

precision technique. 

Dr. Dorrin Jarrahbashi is part of a team recently awarded a 

three-year grant from the National Science Foundation to 

continue their pursuit of the advancement. 

"The created technology can be used in multiple 

applications and expedite the technological advances 

in sectors where cost or low-speed production inhibits 

manufacturing multifunctional nanostructured 

components," said Jarrahbashi. 

Jarrahbashi is working alongside co-principal investigator 

Dr. Amir Asadi, assistant professor in the Department 

of Engineering Technology and 

Industrial Distribution. 

"The results from this research 

will equip multiple U.S. industries 

with a new scalable manufacturing 

technique and thus benefit the U.S. 

economy and society with increased 

domestic job opportunities and more 

public access to smart technology," 

said Asadi.

Jarrahbashi said that the team has 

established a new in-house, spray-

deposition manufacturing technique. 

It uses supercritical carbon dioxide 

(CO2) to assist with atomization 

and create very fine and uniform 

micron-size droplets containing 

nanoparticles. By engineering 

the self-assembly of multiple materials inside the 

deposited droplets, they can fabricate multifunctional, 

nanostructured components — all without the need for 

costly preparations or the use of hazardous solvents.

The new process will allow for large-scale, reduced-

cost, fast manufacturing of 3D nanostructured surfaces 

with sizes ranging from a micrometer to a centimeter. 

Examples of functional coating applications include 

wearable electronics, smart textiles and paints, antennas 

and electronic devices.

The use of this new spray deposition technique — along 

with the combination of multiple materials, including 

polymer, carbonaceous and ceramic nanomaterials and 

tailored patterns — is also expected to enable new levels 

of multifunctionality.

FEATURED FACULTY
Dr. Dorrin Jarrahbashi
Assistant Professor
djarrahbashi@tamu.edu
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Shattering
    Records

Texas A&M's Formula Society of Automotive Engineers 

(FSAE) team took first place overall at FSAE Nevada, 

breaking the national record for the most points accrued 

by an internal combustion car during an FSAE competition.

The team consisted of 22 students from the mechanical 

engineering department, and four student drivers and one 

student business representative from the Department of 

Engineering Technology and Industrial Distribution. They 

were selected prior to the fall semester and have worked 

tirelessly on the project for nearly 10 months. At Texas 

A&M, the students’ experience is unique due to how the 

FSAE program is operated. 

"The FSAE team starts from scratch on the car every 

single year, unlike most teams in this competition, 

which makes this victory even better," said Samantha 

Mersman, the team's project manager and a mechanical 

engineering student. "This unique opportunity allows 

senior mechanical engineering students to see a project 

from conceptualization to completion, helping us become 

technically competent and capable of forming and sharing 

our own engineering opinions. This has been the best 

experience in our entire college career."

Each event in the competition has a winner, and how well 

you perform determines the number of points awarded. 

The static event is a detailed report documenting the 
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cost of design, and the four dynamic events test different 

capabilities of the car, including acceleration, skid pad, 

autocross and endurance. They are also awarded points 

for the fuel efficiency of the vehicle, which is calculated 

after completing the endurance portion.

The team took first in skid pad, first in autocross, first in 

endurance, sixth in acceleration and third in efficiency, 

leading the team to be the overall point winners and 

sole champions. The team scored 927.7 out of 1,000 

points, setting a new national record for an FSAE internal 

combustion car competition.

"I think there are two qualities this team has, the first 

being that they are very disciplined," said Dr. Srikanth 

Saripalli, mechanical engineering professor. "I think they 

were also resilient. They had many setbacks, like COVID-19 

and labs being closed, but they continued to do what they 

could. I knew they would do really well, but seeing the 

team take first place overall was even more impressive." 

Texas A&M has now taken home this win eight times, 

including previous victories in 2000, 2006, 2007, 2009, 

2011, 2017 and 2018.  

The department and the team would like to thank the 

numerous donors who helped make this possible, 

including General Motors, Matt '81 and Lisa Lawrence '81 

and many local businesses in the Bryan-College Station 

area. They are also thankful for the RELLIS Campus, where 

they were allowed to conduct rigorous testing. 
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RECOGNIZING Leadership
Mechanical engineering graduate Joe R. Fowler ’68, was 

awarded the Offshore Technology Conference (OTC) 

Distinguished Achievement Award for his leadership, 

entrepreneurship and contributions to higher education.

Fowler earned his bachelor’s, master’s and doctoral 

degrees in mechanical engineering and in 1972 he co-

founded Stress Engineering Services, where he and his co-

workers problem-solved engineering inquiries. He served 

as Stress Engineering’s president before his retirement in 

December of 2014.

The Distinguished Achievement Award is awarded to 

outstanding leaders, and Fowler has certainly proved 

himself to be one. After founding Stress Engineering, the 

company received many awards, including The Aggie 

100 (recognizing the 100 fastest-growing Aggie-owned 

businesses) and various “Best Place to Work” honors in 

Houston and other cities. 

“I think it is about getting everyone to ‘buy in’ to the 

mission of the company and to see the mutual advantages 

of internal cooperation,” he said. “Stress is an engineering 

problem-solving company and every client needs the ‘right 

answer on time.’ Wrong answers and late answers are 

worthless. Stress is a 100% employee-owned company 

and everyone shares in the profits. Working together 

becomes second nature because that is what wins in the 

marketplace. It is very, very similar to the culture of the 

Aggie spirit in many respects.”

Outside of work, Fowler stayed very involved in academic 

and professional societies. He even served on the OTC’s 

board of directors, which he said helped him see the true 

value of this award.

Fowler has had the opportunity to teach some of his 

leadership skills to young Aggies after his retirement. 

Several times in the last year he spoke to engineering 

entrepreneurship classes taught by Jim Donnell, professor 

of practice in the College of Engineering. This is just one of 

the many things keeping him busy postretirement.

“I am active on several nonprofit boards and talk to student 

groups about career choices,” he said. “My wife and I provide 

college scholarships for 39 students at Texas A&M and an 

inner-city church. Seeing these young people develop makes 

us very happy. I was chair of the advisory council of the 

College of Engineering from 2003-20 and am happy had to 

have had the privilege of helping make it better.” 

His advice to young engineers is to find work that they love. 

“There are lots of opportunities to get involved in research 

and service projects, and I urge students to take advantage 

of as many as you can,” he said “I found that I loved the 

consulting business by helping on professors’ consulting 

while I was at A&M.”
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NURTURING SUCCESS
Dr. Tillie McVay wants every one of her students to walk 

away from her classroom confident in knowing they can 

become successful engineers — even when material is 

challenging, and it takes work to achieve that goal.

"Even if something looks difficult at first, they can 

approach problems in different ways and figure it 

out," said McVay. "It's a way of thinking about technical 

problems in the world."

McVay — who has been with the department for more 

than 16 years — teaches statics and dynamics, mechanical 

measurements and numerical methods, primarily for 

sophomore mechanical engineering students. She said 

one of her favorite parts of teaching is working through 

challenging concepts and seeing the moment when 

students begin to understand.

"Teaching is my passion," McVay said. "You can tell 

by someone's eyes and their reactions if they truly 

understood what you said."

McVay said she is thankful to be a part of nurturing 

successful college careers, watching students’ 

knowledge and confidence grow with each subsequent 

course until graduation. 

This journey to successful graduation faced new hurdles 

with the emergence of the COVID-19 pandemic and the 

necessity of online learning — both for teachers and 

students.

The new challenges made adaptation necessary as 

students had to work harder to engage with their courses 

and complete assignments while dealing with new 

distractions from being at home. On the other hand, 

instructors pivoted their teaching styles to help encourage 

interactions and engaged attendance through methods 

like using in-class polls, incorporating breakout rooms, 

requiring students to have their cameras turned on and 

implementing classwork due at the end of the period. 

"I had to change the way I taught in Zoom to engage more 

students and to make sure they attended class," McVay 

said. "This academic year I am so grateful to be back 

in front of the students in person. I think the students 

are grateful to attend in person as well. The teaching 

experience is so much better for all of us."

FEATURED FACULTY
Dr. Tillie McVay
Instructional Associate Professor
t_mcvay@tamu.edu
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Walker Eminent Lecture Series
The Walker Eminent Lecture Series was established by Dr. J. Mike Walker ‘66 in 2018. With this endowment, the J. Mike 
Walker ‘66 Department of Mechanical Engineering invites nationally recognized scholars to Texas A&M University to 
conduct lectures as part of the graduate department seminar class.

Growing the Tactile Gamut
April 20, 2022
Over the past ten to fifteen years, great progress has been made in displaying virtual textures to the bare fingertips 
using technologies such as ultrasonic friction modulation and electroadhesion. However, less progress has been made 
in achieving a high degree of realism with virtual textures or building intuitive tools for texture design. An underlying 
problem is the lack of an effective texture representation. Most people understand that sounds can be represented as 
vibratory waveforms, and images can be represented as arrays of colored pixels. Still, few would be able to describe 
a useful representation for touch. In this talk, Colgate reviewed the work that his laboratory has been doing on the 
development of new tactile display technologies and the mathematical representation of tactile textures. Because touch 
is highly multi-modal (vibration, shape, temperature, etc.), the range of textures that can be perceived in the physical 
world is incredibly large. To make the problem easier, researchers have asked: what is the range of textures – the “tactile 
gamut” – that can be displayed with a particular technology? Also, what is an effective representation of this range, and 
how can tools be developed to simplify the design of new textures? Finally, how can the realism of virtual textures be 
improved?

Dr. J. Edward Colgate
Professor of Mechanical Engineering

Allen K. & Johnnie Cordell Breed Senior 
Professor in Design

Northwestern University

26 

Fowler Distinguished Lecture Series
The Fowler Distinguished Lecture Series was established by Donald Fowler ‘66 and Dr. Joe Fowler ‘68 in 1999. With this 
endowment, the J. Mike Walker ‘66 Department of Mechanical Engineering invites nationally recognized scholars to 
Texas A&M University to conduct lectures as part of the graduate department seminar class.

Precision Microfluidics of Large Volumes
March 23, 2022
Microfluidics gained prominence with the application of microelectromechanical systems (MEMS) to biology to benefit 
from the miniaturization of devices for handling minute fluid   samples fluids under precisely controlled conditions. 
Microfluidics exploits the differences between micro- and macro-scale flows. The field takes advantage of MEMS and 
silicon micromachining by integrating micro-sensors, micro-valves and micro-pumps, as well as physical, electrical and 
optical detection schemes into microfluidics to develop the “micro-total analysis systems” or “lab-on-a-chip” devices. 
The ability to efficiently process ‘real world-sized’ volumes is a challenge. This begs the question of whether it is possible 
to take advantage of microfluidic precision without the limitation on throughput required for large-volume processing. 
This is compounded by the fact that physiological fluids are non-Newtonian, heterogeneous and contain viscoelastic 
living cells that continuously respond to minute changes in their microenvironment. Moving the field of microfluidics 
to process large volumes of fluids was counterintuitive and unanticipated by conventional wisdom at the inception 
of the field. Metaphorically, this is called, “hooking a garden hose to microfluidic chips.” The team is motivated by the 
many applications enabled by precise manipulation of large volumes of complex fluids, especially those containing 
living cells or bioparticles. This presentation provided a summary of our efforts to bring microfluidics to large volumes 
and complex fluids as well as to various applications such as the isolation of extremely rare circulating tumor cells from 
whole blood. The use of high-throughput microfluidics to process large volumes of complex fluids (e.g., whole blood, 
bone marrow, bronchoalveolar fluid) has a wide range of uses in medical applications.

Dr. Mehmet Toner
Helen Andrus Benedict Professor 
of Biomedical Engineering

Massachusetts General Hospital

Harvard Medical School

Harvard-MIT Health Sciences 
and Technology
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Turbomachinery Distinguished Lecture Series
The Turbomachinery Distinguished Lecture Series was established in 2014. With this endowment, the J. Mike Walker ’66 
Department of Mechanical Engineering invites prominent speakers in the area of turbomachinery to present lectures of 
interest to our students and faculty.

Instabilities Everywhere! 
Hard Problems in Aero-Engines
March 9, 2022
Many of the challenges that limited aero-engine operation in the 1950s-80s were static — hot components exceeding 
temperature margins, stresses in the high-speed rotating structure approaching safety limits, and turbomachinery 
aerodynamic efficiencies missing performance goals. However, due to better computers and improved simulations 
of the fluid flow and supporting structure, modeling tools have improved and helped enhance jet engine design. The 
situation is different today, where problems encountered past the design and development phases are dynamic. 
These can jeopardize engine certification and lead to major delays and increased program costs. Challenges include 
the characterization of damping — and the related dynamic behavior of rotating and stationary components and 
assemblies — and the characterization of the fluid-structure interactions and coupling. The theme of this lecture was 
instability in the broadest sense. Many problems of technological interest in aeroengines are discussed with a focus 
on dynamical system modeling and identification of the underlying mechanisms. Future perspectives on outstanding 
seminal problems and grand challenges are also given.

Dr. Zoltan Spakovzsky 
Professor of Aeronautics and Astronautics 

Massachusetts Institute of Technology
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Stewardship
New Gifts
Janene and David Adams ‘90 
Mechanical Engineering Endowed 
Scholarship
JoCile and Russell “Rusty” Bayh, 
III ‘75 Mechanical Engineering 
Endowed Scholarship
James H. Averett ‘68 Memorial 
Scholarship Endowed by Donna 
and Lynn Broyles
Dr. Houshang Masudi ‘84 Endowed 
Graduate Fellowship
Tony and Neera Bansal ‘87 Talbert 
Endowed Scholarship II
Dr. Becky McGraw-Wall ‘81 and 
Lawrence “Larry” Wall, Jr. ‘81 
Endowed Scholarship

2021 Donor 
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Mr. Randall J. Armstrong ‘85
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Mr. John Baker
Mr. Quentin A. Baker ‘78
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Mr. Robert B. Johnston ‘83
Ms. Robin A. Jones
Dr. Kanthi G. Kannan ‘97
Mrs. Jane W. Klein
Mr. Mike Lancon
Mr. William W. Latimer, Jr. ‘61
Mr. Steve Lau
Mr. Vaibhav J. Lawand ‘09
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Giving to the Department
Giving to the J. Mike Walker ‘66 Department of Mechanical Engineering is critical 
to continuing the legacy of our nationally recognized standards of educational 
excellence and is now easier than ever. The Texas A&M Foundation has 
recently opened its GiveNow secure online giving website, and it is available to 
use for direct contributions to the mechanical engineering department.

Mechanical Engineering 
Undergraduate and  
Graduate Scholarships
These funds directly support our students by 
providing scholarships and fellowships through a 
competitive process.

Kathy M. Lynn ’79 Scholarship
The Kathy M. Lynn ’79 Scholarship was endowed by 
Kathy Lynn in 2015 to provide scholarships for juniors 
who are members of the Society of Women Engineers 
and have maintained a 3.5 GPA or higher.

Mechanical Engineering 
Excellence Fund
These funds provide general support to the 
department for a variety of endeavors that include 
professional development for faculty, staff and 
students; student organization support; development 
activities; award recognition and more.

Student Development Fund
To provide a truly impactful learning experience to our 
students, we must be able to venture outside of the 
classroom. In order to provide meaningful content, 
the student development fund can be utilized for 
study abroad opportunities, emergency scholarships, 
bring in esteemed guest lecturers or public speakers, 
and ensure that student groups have financial means 
to attend national conferences and competitions.

Mechanical Engineering 
Advancement Fund/Industry 
Advisory Council Fund
The Mechanical Engineering Advancement/Industry 
Advisory Council Fund provides support to recruit and 
retain the best faculty and students through faculty 
fellowships, endowed undergraduate scholarships, 
department head strategic initiatives and faculty and 
staff recognition and support.

for more information contact

Mr. Kelly S. Corcoran
Senior Director of Development
979.450.4563
kcorcoran@txamfoundation.com

Mr. Steve LaBrutta
Director of Development
512.784.0654
slabrutta@txamfoundation.com

tx.ag/SupportMEEN
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