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Message from the Chair

It’s been another productive and successful year for the Department of Mechanical 
Engineering (ME). On the following pages, you’ll read about cutting-edge research 
by our renowned faculty and graduate students, senior design innovations by our 
mechanical and biomedical undergraduate engineering students, and impressive 

accomplishments of our alumni.

Our faculty continue to achieve national recognition in their areas of focus. Among the 
many honors to our department this year for interdisciplinary collaboration leading 
to the fundamental discovery that drives innovation and future application were a 
number of research grants from the National Science Foundation and awards from the 
American Society of Composites and the Society of Plastics Engineers.

Throughout this magazine, you’ll get a glimpse of the breadth and depth of research 
being advanced by our internationally acclaimed faculty in five core areas—
biomedical engineering, clean energy and environment, composites and advanced 
materials, nanotechnology, and robotics and control. We’ll also highlight the work of 
several of our faculty whose research and leadership epitomize the caliber of academic 
advancement stemming from our department.

We’ve been honored to welcome U.S. Senator Chris Coons several times to campus 
this year, including offering him a driver’s seat look at the Blue Hen Racing Car #42 
designed and built by UD’s Formula Society of Automotive Engineers Club as part 
of the collegiate design competition. Sen. Coons’ visit to UD’s Science, Technology 
and Advanced Research (STAR) campus tied in with legislation to promote 
education and skills-training reforms. He also visited our new Interdisciplinary 
Science and Engineering Laboratory (ISE Lab) last fall to receive the Science 
Coalition’s Champion of Science Award in recognition of his strong commitment 
to funding the basic research that keeps our state and nation at the forefront of 
scientific and medical discovery and technological innovation. And this spring, 
he met with faculty and students at UD’s Center for Composite Materials to get a 
closer look at the fundamental research being advanced by our department.

Another honored guest to campus—this one of the four-wheeled variety—was Toyota’s 
new fuel cell vehicle, the Mirai. Faculty and students from ME’s Center for Fuel Cell 
Research helped Toyota showcase the Mirai on a recent cross-country tour.

The department’s Career Celebration and Senior Appreciation day is always a highlight 
of our year. In this section, you’ll meet this year’s four alumni honorees, whose impressive 
careers epitomize what is possible with a UD ME education. Honoree PAUL COSTELLO, 
BME ’66, chairs our department’s advisory council and VANCE KERSHNER, BME ‘79, 
leads the advisory council for the College of Engineering. We thank both of them for their 
outstanding leadership and applaud all four recipients. You’ll also enjoy a glimpse of the 
outstanding work created and crafted by our senior design teams. Suffice it to say that 
impressive talent is entering the workforce from our department!

ME faculty and students are collaborating on exciting ventures with colleagues from 
other engineering disciplines, and with departments throughout the University that 
might surprise you—nursing, physical therapy and the arts to name a few—to solve 
mysteries, tackle problems and invent new technologies all aimed at enhancing 
quality of life. This enthusiasm for interdisciplinary research sets the stage for our 125th 
anniversary commemoration in 2016. Be sure to visit www.me.udel.edu/125 to share 
your ideas on how to celebrate this quasquicentennial milestone.

Our first 125 years—and indeed the future success of our department—would not 
be possible without the generous contributions of many alumni, friends, faculty and 
staff who continue to help us prepare the next generation of mechanical engineers. 
To all, I extend a sincere thank you for your ongoing encouragement and generosity.

Best regards,

  

Suresh Advani
George W. Laird Professor and Chair

Department of Mechanical Engineering 



	 4	 ABOUT OUR DEPARTMENT

	 8	 RESEARCH

	 18	 FACULT Y

	 26	 DEPARTMENT NE WS

	 31	 STUDENTS

	 44	 ALUMNI

	 51	 PUBLIC ATIONS

	 55	 DONORS

IN THIS ISSUE

Content Direction: Department of 
Mechanical Engineering

Writing & Design: College of Engineering  
Communications Team

Photography: Communications & 
	 Public Affairs



4 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

A
BO

U
T 

O
U

R 
D

EP
A

RT
M

EN
T

The broadest of the engineering disciplines, mechanical engineering offers a wide 
range of research and career opportunities for those committed to advancing 
innovations to enhance quality of life. 

The department is regarded for our solid technical curriculum, internationally 
recognized faculty and world-class, high-impact research in nearly every aspect of 
modern mechanical engineering.

Focusing on critical areas ranging from sustainable energy to human health and 
national security, our faculty and students are making bold steps toward new 
technologies and better solutions to contemporary problems.

The Department of Mechanical Engineering houses the Center for Biomechanical 
Engineering Research (CBER) and the Center for Fuel Cell Research (CFCR). Other 
affiliated research centers and institutes include the Center for Composite Materials 
(CCM), the Delaware Rehabilitation Institute (DRI) and the University of Delaware 
Energy Institute (UDEI). Several critical college and university-wide academic 
programs and research centers originated in our department.

Reflecting the interdisciplinary nature of our research, many of our faculty 
members hold joint or affiliated appointments in other departments.

Research expenditures of more than $9 million allow us to constantly strive to 
expand knowledge of the world around us in our five core research areas:

•	Biomedical Engineering
•	Clean Energy and Environment
•	Composites and Advanced Materials
•	Nanotechnology
•	Robotics and Controls

High-impact, 
multidisciplinary research
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Degrees Awarded
	105 	Bachelor’s
	 18 	Master’s
	 10 	Ph.D.
	133 	Total

NSF
40%

DOD
20%

DOE 5%

NIH 
35%

Federal 
Funding

         Faculty
5 Named/Chaired Professorships 
5 Full Professors
6 Associate Professors
9 Assistant Professors

Faculty Publications
	 99 	Journal Articles
	212	Conference Publications/
		 Presentations
	 5	Journal Editors

Department at a glance

Enrollment
	450	ME Undergraduate
	 85	 ME Graduate
	535	ME Total
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n n National Median
n n Articles
n n Awards
n n Citations
n n Grants

Department Analytics
Percentile rank compared to ME programs nationwide

Fundamental data provided by Academic Analytics AAD 2013 on May 1, 2015.

Total Awards
Awards per Faculty Member

Number of Faculty Members  
       With an Award

Percentage of Faculty 
     With an Award

Total Citations

 Percentage of Faculty  
  With a Citation

 Citations per 
Faculty Member

  Citations per 
Publication

    Number of Faculty 
Members With a Citation

     Percentage of Authors 
With a Citation

Total Articles
Percentage of 
Faculty With 
an Article

Total 
Number 
of Grants

Articles 
per Faculty 
Member

Number of 
Faculty With 
an Article

Articles 
per Author

Percentage 
of Faculty 
With a Grant

Grants per 
Faculty 
Member

Grant Dollars per 
Faculty Member

Dollars per Grant

Number of Faculty 
Members With          
a Grant
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Heather A. Doty
Assistant Professor Joseph 

Fesser

Biomedical Engineering	 n				    n	 n		

Clean Energy and Environment	 n	 n			   n		  n

Composites and Advanced Materials	 n			   n			   n

Nanotechnology				    n	 n		  n

Robotics and Controls			   n				  

Biomedical Engineering	 n			   n	 n		  n	 n

Clean Energy and Environment		  					     n		  n

Composites and Advanced Materials			   n	

Nanotechnology					     		  n	

Robotics and Controls		  n				    n		  n

Suresh 
Advani

Thomas 
Buchanan

Jenni 
Buckley

David   
Burris

Tsu-Wei 
Chou

Heather 
Doty

Jack 
Gillespie 

Jill 
Higginson

Guoquan 
Huang

Michael 
Keefe

X. Lucas     
Lu

Kurt     
Manal

Ioannis 
Poulakakis

Ajay    
Prasad

Dustyn 
Roberts

Michael 
Santare

Leonard 
Schwartz

Herbert 
Tanner

Erik 
Thostenson

Lian-Ping 
Wang

Liyun   
Wang

Biomedical Engineering	 	 n	 n	 n				    n	

Clean Energy and Environment	 n			   n			   n	 n

Composites and Advanced Materials	 n			   n	 n	 n	 n	 n	 n

Nanotechnology				    n	 n	 n	 n	 n	

Robotics and Controls	

Bingqing 
Wei

Jill S. Higginson
Associate Professor

Mechanical
Engineering
Faculty Research James 

Glancey

Valery      
Roy



8 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

RE
SE

A
RC

H

Biomedical Engineering
Tribology team 
hopes understanding 
soft tissue tear/
OA connection 
leads to better joint 
replacement materials 
The cartilage in our joints is designed to 
last a good 80 years without injury. 

But with injury, such as ligament 
and meniscus tears, comes the likely 
complication of post-traumatic 
osteoarthritis (PTOA). 

“The prevailing hypothesis of why soft 
tissue tears lead to osteoarthritis has 
to do with the kinematics of the joint, “ 
explains tribology expert DAVID BURRIS, 
associate professor of mechanical 
engineering. “Injury to these joint support 
structures alters joint kinematics, which 
brings new areas of cartilage into contact. 

It is thought that these new areas are 
more likely to fail because they have not 
been conditioned to the new contact 
stresses.”

Burris and doctoral student AXEL MOORE 
set out to detect evidence that cartilage 
conditioning varies from one location 
to another using new high resolution 
characterization methods they developed 
the year before.

In a recent study published in 
Osteoarthritis and Cartilage, the duo 
demonstrated that the materials and 
tribological properties of cartilage vary 
according to the nature of local contact 
conditions in the healthy joint. 

“This is the first evidence of systematic 
tribological variability throughout a 
joint, which is the underlying premise of 
the altered loading hypothesis of PTOA 
initiation,” they claim.

The study was conducted on a bovine 
model, but the team argues that the 
results are cautiously applicable to human 

PTOA because the observed variations 
are driven by fundamental biological 
processes.

The findings suggest that restoring 
normal kinematics may help combat 
PTOA. A specialty brace or exoskeleton 
may provide a more robust, tunable and 
less invasive means for controlling joint 
motion patterns than surgical repair.

PTOA eventually requires joint 
replacement; anyone who has gone 
through this knows a repeat surgery is 
likely in their future. 

“Current cartilage replacement materials 
have nothing in common with native 
cartilage, so it’s not surprising that 
replacement joints can’t survive,“ said 
Burris. “Our ultimate aim is to apply our 
insights about cartilage function to the 
design of new cartilage replacement 
materials that better mimic native 
functions.” 

Osteoarthritis and Cartilage 23 (2015) 161e169. 
http://dx.doi.org/10.1016/j.joca.2014.09.021      
|   Funded by the National Institutes of Health.

•	Tibial cartilage 

exhibited significantly 

poorer material and 

tribological properties 

than femoral cartilage.

•	Damage to the tibial 

plateau often precedes 

damage to the mating 

femoral condyle 

following joint injury in 

animal models.
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Biomedical 
Engineering at a 
glance
Biomedical engineering integrates 
engineering design and problem-
solving strategies with medicine 
and the biological sciences to 
help improve human health and 
quality of life. Research within the 
department applies engineering 
principles and techniques to the 
human body and medical field.

Areas of Expertise
•	 Cartilage biomechanics for 

osteoarthritis
•	 Cell mechanobiology for 

osteoporosis treatment and 
prevention

•	 Musculoskeletal modeling 
and simulation for healthy and 
impaired movement

•	 Neuromuscular control for stroke 
patients

•	 Sports medicine

Affiliated Research Centers
•	 Center for Biomechanical 

Engineering Research (CBER)
•	 Delaware Rehabilitation Institute 

(DRI)
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Clean Energy team 
optimizes PEM 
catalyst layer to 
advance fuel cells 
for automotive 
applications
Hydrogen-powered fuel cells are two to 
three times more efficient than internal 
combustion engines and boast water 
as their only emission. But while these 
Polymer Electrolyte Membrane (PEM) 
fuel cells are ideally suited for automotive 
applications, the high cost of the platinum 
catalyst used in their electrodes is a barrier 
to commercialization.

A clean energy research team from the 
Department of Mechanical Engineering’s 
Center for Fuel Cell Research (CFCR) is 
employing modeling and simulations to 
improve the design of the PEM catalyst 

layer to reduce platinum loading without 
sacrificing performance.

AJAY PRASAD, Engineering Alumni 
Distinguished Professor of Mechanical 
Engineering and director of the CFCR, 
is studying PEM fuel cells, along with 
CFCR’s graduate student researcher 
FIRAT CETINBAS and SURESH ADVANI, 
George W. Laird Professor of Mechanical 
Engineering and department chair. The 
team recently published their findings in 
the Journal of Power Sources, explaining 
how they employed the agglomerate 
model to optimize the spatial 
distributions of the multiple constituents 
that make up the PEM fuel cell catalyst 
layer (platinum, carbon and ionomer). 

“It is well known that increasing the 
platinum loading improves electrode 
activity,” said Prasad. “But the downside 
is reduced porosity. Similarly, increasing 
the ionomer loading improves protonic 
conductivity, but again, at the cost of 
reduced porosity. 

Clean Energy and 
Environment

“Our goal was to functionally grade the 
composition of the catalyst layer in both 
the in-plane and through-plane directions 
to maximize performance. We found that 
a higher catalyst and/or ionomer loading 
at the membrane/catalyst layer interface 
improves performance, especially in the 
ohmic loss regime. Similarly, improved 
performance is observed for higher catalyst 
and/or ionomer loadings under the 
channel in the mass transport loss regime.”

The team also investigated bidirectionally 
graded catalyst layers for the first time, 
observing that higher performance can 
be obtained with bidirectionally graded 
catalyst layers in both ohmic and mass 
transport loss regimes. Although such 
spatially graded catalyst layers are difficult 
to manufacture with today’s technology, 
future advances in manufacturing may be 
able to realize these optimized designs.

Journal of Power Sources 270 (2014) 594e602.  
http://dx.doi.org/10.1016/j.jpowsour.2014.07.148   
|   Funded by the Federal Transit Administration at 
the Center for Fuel Cell Research at the University 
of Delaware.

•	 Improved agglomerate 

model is used to study the 

PEM fuel cell catalyst layer.

•	Catalyst and ionomer 

loadings varied in 

through-thickness and 

in-plane directions.

•	Bidirectionally graded 

catalyst layers improve 

performance in both 

ohmic and mass 

transport loss regimes. 
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Clean Energy and 
Environment at a 
glance
One of the biggest challenges 
in today’s world is sustainably 
generating, converting, transporting, 
storing and using energy. The 
department, with its traditional focus 
on thermodynamics, heat transfer 
and machine design, is well poised to 
respond to these concerns.

Areas of Expertise
•	 Wind energy
•	 Fuel cells, batteries, ultracapacitors, 

thermoelectrics and other energy-
conversion devices

•	 Hybrid vehicle design and 
demonstration under intelligent 
control with real-time traffic 
feedback

•	 Computational fluid dynamics 
of warm rain, coal combustion 
and environmental-pollutant 
transport

Affiliated Research Centers
•	 Center for Fuel Cell Research (CFCR)
•	 Institute for Energy Conversion (IEC)
•	 University of Delaware Energy 

Institute (UDEI)
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Integrating 
nanostructures to 
improve structural 
and functional 
performance of 
composite materials
The performance of composite materials 
depends strongly on the individual 
constituents—the fiber reinforcement 
and the polymer matrix—as well as the 
nature of the fiber/matrix interface. Using 
nanotechnology, it is possible to tailor 
composites for improved performance. 

The research group of ERIK THOSTENSON, 
assistant professor of mechanical 
engineering, has pioneered the concept 
of hybridizing traditional microscale 
reinforcements, such as advanced carbon or 
glass fibers, with carbon nanotubes (CNTs). 

“Because nanotubes are so small, they can 
penetrate the polymer-rich area between 
the fibers of individual yarn bundles, as 
well as the spaces between the plies of a 

fiber composite,” said Thostenson, who is 
also an affiliated faculty member in UD’s 
Center for Composite Materials (CCM).

“We have established a scalable and 
environmentally friendly approach 
for integrating carbon nanotubes in 
fibrous structures using electrophoresis,” 
Thostenson explained. “The technique 
enables the nanotubes to fully penetrate 
fiber bundles and form chemical bonds 
with the fiber surface.” 

Key advantages of this hybridization 
approach—as opposed to energy-
intensive techniques, such as chemical 
vapor deposition—are that it is carried out 
under ambient conditions, is industrially 
scalable and allows precise control over 
the interface chemistry.

The team published its work, “Polymer 
nanocomposite-fiber model interphases: 
Influence of processing and interface 
chemistry on mechanical performance,” 
earlier this year in Chemical Engineering 
Journal. 

They created model nanotube-fiber 
interfaces with the aim of accurately 
characterizing the chemical nature and 

Composites and                    
Advanced  Materials

understanding its role in mechanical 
performance. Through detailed analysis 
using high-resolution X-ray photoelectron 
spectroscopy (XPS) combined with 
mechanical testing, the team determined 
that when reinforcing fibers were modified 
with ozone-polyethyleneimine CNTs, 
the composite shear-strength increased 
significantly.

The nanotubes become completely 
integrated into advanced fiber composite 
systems, adding functionality without 
altering the microstructure of the composite. 

“This is important for the future use 
of these hybrid materials, which offer 
remarkable improvements in shear 
strength, fracture toughness and 
electrical conductivity over traditional 
fiber-reinforced composites,” Thostenson 
said. “Our work is paving the way for 
integrating adaptive, sensory and energy 
storage capabilities into structural 
composite materials.”

QI AN, doctoral student, conducted 
surface characterization research for this 
study as part of an ongoing international 
collaboration with researchers in 
Australia. 

•	Carbon nanotubes 

functionalized using 

novel ozone-based 

process.

•	Model glass–epoxy–

nanotube interphases 

created for surface 

characterization.

Chemical Engineering Journal 269 (2015) 121–134. 
http://dx.doi.org/10.1016/j.cej.2015.01.093  
|  Funded by National Science Foundation CAREER 
Award. Qi An’s study abroad was funded by UD’s 
Institute for Global Studies’ Global Exchange 
Program. 
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Composites and 
Advanced Materials 
at a glance
Research in advanced materials aims 
to accelerate the pace of discovery, 
deployment and recyclability of 
material systems. Composites—
hybrids formed by combining 
two or more materials—can be 
tailored to optimize their properties 
to suit desired applications, offer 
performance advantages (e.g., 
stronger and/or lighter) and 
incorporate multiple functionalities 
in contrast to traditional materials.

Areas of Expertise
•	 Stronger, more durable composite 

membranes for fuel cell hybrid 
vehicles and stationary power 
production

•	 Modeling and simulation for 
virtual composite manufacturing 
and process optimization for 
large-scale structures

•	 Multi-scale modeling of 
composite structure and 
performance (e.g., airplane 
fuselages, automotive hoods)

•	 Multifunctional composites 
for damage detection and 
structural health monitoring (e.g., 
pressurized tanks and bridges)

Affiliated Research Centers
•	 Center for Composite Materials 

(CCM)
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•	Adhesive conductors 

have bifunctional roles 

as conductive additives 

and binders for lithium-

ion batteries.

•	The adhesive conductor 

is an efficient 

strategy to substitute 

conventional binders in 

the battery industry.

New battery 
technology employs 
multifunctional 
materials
A team of researchers at the University 
of Delaware has discovered a “sticky” 
conductive material that may eliminate 
the need for binders. 

BINGQING WEI, professor of mechanical 
engineering, and doctoral student 
ZEYUAN CAO, discovered that fragmented 
carbon nanotube macrofilms (FCNT) can 
serve as adhesive conductors, combining 
two functions in one material. Their work 
was reported in ACS Nano, a specialty 
publication of the American Chemical 
Society, and they have filed a patent 
application on the discovery.

“The problem with the current 
technology is that the binders impair 

Nanotechnology
the electrochemical performance of 
the battery because of their insulating 
properties,” said Wei. “Furthermore, the 
organic solvents used to mix the binders 
and conductive materials together not 
only add to the expense of the final 
product, but also are toxic to humans.”

FCNTs are web-like meshes with 
“tentacles” that are coupled with active 
lithium-based cathode and anode 
materials. They are assembled using 
simple ultrasound processing. The process 
employs no organic solvents.

“We’ve found that the adhesive FCNT 
conductors actually have higher adhesion 
strength than PVDF, the binder traditionally 
used in lithium-ion battery manufacturing,” 
Wei said. “We’ve also demonstrated that 
these composite electrodes exhibit higher 
electrical conductivity than traditional 
materials, and we’ve achieved these 
benefits in a low-cost green fabrication 
process that replaces toxic organic solvents 
with just water and alcohol.”

ACS Nano, 8 (2014) 3049–3059.  
http://dx.doi.org/10.1021/nn500585g   
|   Funded by the National Science Foundation and 
the Research Fund of the State Key Laboratory of 
Solidification Processing, China.
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Nanotechnology 
at a glance
Nanotechnology is an emerging 
field that encompasses the 
manipulation of materials at the 
atomic and molecular scales 
(1–100 nanometers). This capability 
has enabled the development 
of new materials and devices 
that exhibit novel properties. 
Research in the department spans 
a wide range of topics, including 
processing, characterization and 
predictive modeling.

Areas of Expertise
•	 Synthesis and characterization 

of nanoscale materials 
(nanoparticles, carbon 
nanotubes, graphene) for 
durability, damage sensing and 
structural health monitoring

•	 Processing and characterization 
for manufacturing of flexible 
electronics and digital displays

•	 Scalable nanomanufacturing for 
battery and sensor applications

•	 Nanoscale transport phenomena 
to modify electrical and thermal 
properties of structures and 
components
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Robotics team studies 
flocking, formation 
control and path 
following of multiple 
vehicles
In the spring of 2011, an autonomous 
underwater vehicle (AUV) from UD’s Coastal 
Sediments, Hydrodynamics and Engineering 
Lab directed by ART TREMBANIS, associate 
professor of oceanography, conducted 
sea bed surveys for habitat mapping in 
the Conch Reef off the coast of Florida. 
The vehicle used an on-board camera to 
create a mosaic of the ocean floor for the 
purpose of, among other science objectives, 
characterizing coral growth.

Robotics experts LUIS ARIEL VALBUENA 
REYES, MME ‘12, and HERBERT TANNER, 
associate professor of mechanical 
engineering, noted the scale of the overall 
area coverage achieved with a single 
AUV, as well as the particular pattern that 
oceanographers use to map the ocean 
floor using robotic vehicles. 

Then they set out to develop control 
algorithms that would enable 
oceanographers to scale up such missions 
to fleets of underwater vehicles.   

Valbuena and Tanner reported their 
new algorithms in the paper “Flocking, 
Formation Control, and Path Following 
for a Group of Mobile Robots,” published 
last year in the IEEE Transactions on Control 
Systems Technology.

“Formation control algorithms that 
enable groups of autonomous vehicles 
to follow designated paths can be useful 
in mission planning and execution, both 
in the particular motivating application, 
as well as in a variety of other problem 
domains where robots are used for 
search and mapping,” said Tanner, 
citing space exploration, search and 
rescue, environmental monitoring and 
surveillance among potential beneficiaries 
of their findings.

Their research includes a control architecture 
that coordinates a group of vehicles to fall 
into formation of a specified shape, flock 
and follow a predefined path, all at the 
same time through coexisting controllers 
that are implemented by concurrently 
evolving software processes. While 
centralized in principle, the architecture 
can be implemented in a decentralized 
way, depending on the nature of the graph 
that captures the communication topology 
between the vehicles.

The team concluded that a homogenous 
group of mobile robotic sensor platforms 

can be effectively coordinated to perform 
maneuvers required for search, coverage 
and mapping missions, as if they were 
a single, much larger, rigid structure. 
Composing such a structure out of identical 
modular components has advantages 
related to cost and robustness, they assert, 
since reconfiguration through relatively 
small software adjustments allows the 
deployment of such a group even when a 
few of its members become inoperable. 

The motion control outlined in their paper 
brings together three distinct controlled 
mobility behaviors—namely, formation 
control, path following and flocking—into a 
single framework where all act concurrently, 
but in concert with each other. 

“The overall architecture has proven 
effective both in numerical simulations, as 
well as in experimental implementation 
on a small group of wheeled mobile 
robots,” Tanner said.

Working together with Trembanis, Tanner 
and PRASANNA KANNAPPAN, a doctoral 
candidate in mechanical engineering, 
developed a low-cost, small underwater 
remotely controlled robot as a testbed 
for prototyping and testing underwater 
imaging and automatic marine life 
detection systems.  Their automated scallop 
detection algorithms, which are specifically 
designed to work under low lighting and 

visibility conditions, are documented 
in a recent article titled “Identifying sea 
scallops from benthic camera images,” that 
appeared in the journal ASLO Limnology 
and Oceanology: Methods.

IEEE Transactions on Control Systems Technology, 
(2014). This article has been accepted for inclusion 
in a future issue of this journal and is published at
http://dx.doi.org/10.1109/TCST.2014.2363132 

Limnology and Oceanography: 
Methods, 12 (2014) 680-693.
http://dx.doi.org/10.4319/lom.2014.12.680  

Funded by the National Oceanic and Atmospheric 
Administration Research Set-Aside Program 
(autonomous underwater vehicle field effort) and 
the National Science Foundation (automated 
image analysis work). 

Robotics and Controls
•	Groups of mobile robots 

survey remote areas.

•	New algorithms allow 

improved ocean floor 

mapping.
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Robotics and 
Controls at a 
glance
From the deepest oceans to 
outer space, robotic devices 
have been used in search-and-
rescue missions, in environmental 
exploration and inspection, and 
in a host of other applications. 
Among the main motivations 
for designing, controlling and 
deploying robots is to replace 
humans in “dull, dirty and 
dangerous” jobs.

 Areas of Expertise
•	 Robotic navigation and 

mapping for exploration and 
intelligence gathering

•	 Human-assistive technologies 
for the visually or mobility-
impaired

•	 Robotic networks for 
cooperative active sensing in 
environmental monitoring and 
intelligent transportation

•	 New bio-inspired mobile robotic 
designs and control algorithms 
for emergency response and 
defense
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SURESH ADVANI, the George W. Laird 
Professor and chair of mechanical 
engineering, has been named Composites 
Educator of the Year for 2015 by the 
Society of Plastics Engineers.

“Dr. Advani has created new courses 
and textbooks, developed physics-
based modeling and simulation tools 
for composites manufacturing, and 
motivated and placed many students in 
the composite industry and academia,” 
said JACK GILLESPIE, Donald C. Phillips 
Professor and director of the Center 
for Composite Materials (CCM), who 
nominated Advani for the award. 

Advani researches manufacturing 
techniques for composite materials and 
formulates mathematical models to 
describe the material behavior by creating 
a virtual simulation of the process.

His Principles of Composites 
Manufacturing course allows students to 
model composite behavior with equations 
using software called Liquid Injection 
Molding Simulation (LIMS), which he’s 
been developing and refining since 1992. 

“Then they go in the lab and try to validate 
it and they see it actually works,” he said. 
“That’s how you get them to [understand] 
that there’s science behind it.”

“Suresh makes a concerted effort to 
transform laboratory findings into 
engineering applications,” says TSU-
WEI CHOU, Pierre S. duPont Chair of 
Engineering. “He has been a tireless leader in 
advocating the importance of engineering 
science-based composites manufacturing.”

As well as teaching undergraduates, 
serving as department chair and associate 
director of CCM, Advani supervises 11 
graduate students and runs professional 
education workshops—even summer 
programs for high school students—about 
composites manufacturing and simulation. 

THOMAS CENDER, doctoral candidate 
at CCM, appreciates the personalized 
mentoring experience the professor 
and chair offers, and believes Advani’s 
expectation that students do some 
experimental and some modeling work 
helps them become more well-rounded 
researchers.

In 2002, Advani and a co-author wrote 
the first comprehensive textbook on 
modeling in composites manufacturing, 
the second edition of which came out 
in 2012. Committed to open learning, 
Advani also created a video version of the 
composites manufacturing course, which 
has been taken by hundreds of students 
and professionals in the U.S. and abroad.

Advani hailed Composites 
Educator of the Year

“As I learn new and better things in my research, the 

next year I add that section in my teaching. I’m trying 

to introduce more lab experiments and computer 

simulations as part of the curriculum—as students 

do things, they learn much more. The future direction 

is more problem-based, hands-on learning.”

– Suresh Advani
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Mechanical Engineering Chair 
Suresh Advani has been named the 
Composites Educator of the Year by 
the Society of Plastics Engineers.
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Burris awarded NSF 
grant to elucidate 
scaling effects in 
friction
A $300,000 grant from the National 
Science Foundation to DAVID BURRIS, 
associate professor of mechanical 
engineering, will support a controlled 
study of interfacial friction from the 
atomic scale to the practical scale. 
The results will help Burris—an expert 
in tribology, or the scientific study of 
friction—develop a testable model of 
frictional scaling, which is needed to 
inform materials design and surface 
engineering efforts for friction control applications. 

“Although we understand that friction originates at the atomic scale, we lack the tools 
needed to quantitatively study how these interactions contribute to the generation of 
machine friction,” said Burris who, with his team, has developed two key technologies to 
enable this project. The first is a method to reliably calibrate and quantitatively measure 
atomic-scale friction using atomic force microscopy. The second is a microtribotometer 
that can bridge measurements from the atomic scale to those from the macroscale.

“By making simple observations of friction across length scales, we hope to 
quantitatively link the friction we observe every day to its fundamental origins,” he 
said. “Our long-term goal is to produce a testable theory of interfacial friction that our 
materials science collaborators can use to design materials and engineer interfaces for 
improved frictional control.”

Engineering research aimed at 
environmentally sustainable building 
construction
A team of researchers at the University of Delaware has been awarded a three-
year $300,000 grant from the National Science Foundation to address whether, 
and under what conditions, recycled steel can be safely reused, and lay the 
foundation for a new paradigm to reuse structural steel beams in contrast to 
recycling them.

ERIK THOSTENSON, assistant professor of mechanical engineering, is 
partnering with project lead JENNIFER MCCONNELL, associate professor of 
civil and environmental engineering, and THOMAS SCHUMACHER, assistant 
professor of civil and environmental engineering.

Thostenson pioneered the concept of carbon nanotube-based sensing skins for 
detecting deformation and damage in fiber-reinforced composites, and over 
the past several years, his research group has examined many aspects of carbon 
nanotube-based sensing under a variety of loading conditions. In this project, 
the researchers are investigating the use of smart sensing skins for monitoring 
construction-induced stresses in buildings.



21

FA
C

U
LT

Y

Poulakakis receives NSF CAREER Award to 
develop planning strategies for animal-
inspired robots
IOANNIS POULAKAKIS, assistant professor of mechanical engineering, received 
the prestigious Faculty Early Career Development (CAREER) Award from the National 
Science Foundation to support his robotics research. Poulakakis is investigating 
ways to regulate the cyclic motion of legged robots so that they can perform tasks 
such as surveillance or exploration, jobs previously reserved for wheeled systems.

“Planning a robot’s movements to achieve real-life tasks—such as search and rescue 
missions—is a key problem in robotics,” said Poulakakis. “When it comes to legged 
robots, we know what controls can generate reliable locomotion, but how these 
controls are linked with higher level mission objectives is not well-explored.”

He is particularly interested in the way an animal’s limbs move during locomotion—a 
choreographed, cyclic motion that combines complex muscular planning, momen-
tum and agility.

“We need to provide the necessary robotics science and technology to create 
dexterous, highly mobile legged robots that can autonomously plan actions in 
human-centric environments,” he said. UDRF funding 

helps advance 
thermoelectric design
In his research titled “Designing 
nanostructures for advanced 
thermoelectric materials,” JOSEPH 
FESER, assistant professor of mechanical 
engineering, will use funding from 
the University of Delaware Research 
Foundation (UDRF) to analyze the 
scattering of heat particles, called 
phonons, from embedded nanostructures 
to identify characteristics that will 
advance the design of thermoelectric 
materials with ultra-low heat flow for use 
in power generation and refrigeration. 

Chou recognized with 
ASC/DEStech Award 
in Composites
The American Society for Composites 
recognized TSU-WEI CHOU, Pierre S. 
duPont Chair of Engineering, with the 
2014 ASC/DEStech Award in Composites 
during the society’s 29th Annual Technical 
Conference in September. A joint meeting 
between the ASC and the Japan Society 
for Composite Materials, the conference 
marked the continued collaborative 
research efforts between the United States 
and Japan.  Chou, who joined the UD 
faculty in 1969, is known worldwide for his 
pioneering composites work. 

NIH renews funding 
for osteocyte 
mechanosensing 
research
The National Institutes of Health has 
renewed a five-year $1.93 million 
grant to the interdisciplinary team of 
LIYUN WANG, associate professor of 
mechanical engineering, X. LUCAS 
LU, assistant professor, CATHERINE 
KIRN-SAFRAN from UD Biological 
Sciences, Cindy Farach-Carson from Rice 
University, and Sherry Liu from University 
of Pennsylvania, for their research on 
osteocyte mechanosensing.
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Thomas Buchanan	
Core Research Area: Biomedical Engineering

T HOMAS BUCHANAN is director of the Delaware Rehabilitation Institute, and he 
leads the NIH Center of Biomedical Research Excellence (COBRE) on Osteoarthritis 
Prevention and Treatment at the University of Delaware. He is also coordinator 

of the Delaware Clinical and Translational Research ACCEL program, an NIH-sponsored 
strategic partnership with Christiana Care Health System, Nemours and the Medical 
University of South Carolina. 

He has led NIH research grants continuously since1990—his work primarily addressing 
neuromuscular and musculoskeletal problems, such as arthritis, stroke and sports 
medicine problems. His research involves biomechanics, medical imaging and 
neuroscience. As an engineer, he uses computer models to characterize and quantify 
healthy and pathological tissue, and he models the forces in the human body that can 
lead to injuries or long-term damage.

Buchanan’s current research is focused on developing a better understanding of how 
muscles compensate for injury or disease. Research interests include knee stability and 
osteoarthritis, medical imaging and models of muscle coordination.

Tsu-Wei Chou 	 Pierre S. duPont Chair of Engineering

Core Research Areas: Nanotechnology; Composites and Advanced Materials

T SU WEI CHOU—considered a pioneer in the field of composite materials and 
named among the top 100 materials scientists of the past decade—has conducted 
research worldwide in the areas of materials science, applied mechanics, fiber 

composite materials, piezoelectric materials and nanocomposites.

His most recent work focuses on the development of advanced materials for use in 
supercapacitors. In one project, he demonstrated the use of graphene films, produced 
via chemical vapor deposition for this application. Due to their exceptional flexibility and 
transparency, CVD graphene films have been regarded as an ideal replacement of indium 
tin oxide for transparent electrodes, especially in applications where electronic devices 
may be subjected to large tensile strain. However, the search for a desirable combination 
of stretchability, and electrochemical performance of such devices, remains challenging. 
Chou and colleagues recently demonstrated the implementation of a laminated ultrathin 
CVD graphene film as a stretchable and transparent electrode for supercapacitors.

His team also successfully developed stretchable wire-shaped supercapacitors based 
on continuous carbon nanotube fibers. The remarkable stretchability was accomplished 
through a prestraining-then-buckling approach. The researchers reported a unique 
combination of outstanding electrochemical performance and stretchability with this 
type of supercapacitor. Their findings should facilitate the potential integration of wire- 
shaped supercapacitors with miniaturized and portable electronic devices.

Meet some of our Mechanical Engineering Faculty

George W. Laird Professor 
	 of Mechanical Engineering



23

FA
C

U
LT

Y

Joseph Feser  	 Assistant Professor

Core Research Areas: Clean Energy and Environment; Composites and Advanced Materials; 
Nanotechnology

JOE FESER’s current research focuses on the development of new thermoelectric 
materials, which can convert heat directly into electricity. A persistent challenge 
associated with thermoelectric materials is efficiency—if they could be designed to 

more efficiently convert heat into electricity, the door would be opened to a wide range 
of practical applications.

In Feser’s MuTT (Microscale Thermal Transport) Lab, he and his students push the limits of 
heat transport through the development of extreme materials and new characterization 
tools for nanoscale thermal measurement, with an eye toward the creation of ultralow 
thermal conductivity materials that would raise thermoelectric efficiency.

One common strategy employed is the use of nanoparticles to scatter heat-carrying 
vibrations, known as “phonons.” Feser’s group is developing tools to study phonon 
scattering on its fundamental time and length-scale so that the size, shape and 
composition of nanoparticles can be optimized for thermoelectric applications.

The design of new materials that push the limits of achievable transport properties—
thermal conductivity, interface conductance, heat capacity and thermoelectric power 
factor—will enable the development of new device technologies. Application areas 
include the cooling of electronic devices, thermoelectric energy conversion and next-
generation magnetic recording devices.

X. Lucas Lu  	 Assistant Professor

Core Research Area: Biomedical Engineering

X LUCAS LU and his collaborators are addressing several bioengineering problems. 
The first is prevention of post-trauma osteoarthritis (PTOA). Although arthritis 
is generally associated with aging, it can also result from the type of trauma 

experienced by young soldiers and athletes. With support from the Department of 
Defense, Lu has teamed with surgeons and biologists to study the effectiveness of 
bisphosphonate in the treatment and prevention of PTOA. The drug is FDA-approved for 
the prevention of skeletal fractures in cancer patients and the treatment of osteoporosis. 
Lu is now investigating whether localized injection of zoledronic acid can prevent OA 
from developing in young patients without compromising the natural bone remodeling 
process.

He is also investigating the mechanics and lubrication of the temporomandibular 
joint (TMJ). Using novel mechanical technology and finite element simulation, Lu is 
studying the structure-function correlation of the cartilaginous tissues in the TMJ and its 
lubrication mechanism. He is also working with a team of oral surgeons to investigate 
the use of lubricants for TMJ disorders.

Another area of interest for Lu is rehabilitation for microfracture surgery to repair 
cartilage lesions. Young athletes suffering from trauma-induced cartilage loss are often 
treated with microfracture surgery, a minimally invasive procedure that creates tiny 
punctures in the bone to stimulate bone marrow growth in the damaged area. Stem 
cells in the bone marrow generate new articular cartilage. Lu is working with physical 
therapists and orthopaedic surgeons to optimize the rehabilitation protocol after surgery 
and to enhance the deposition and quality of newly repaired tissue at the injury site.

.
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Ioannis Poulakakis	 Assistant Professor

Core Research Area: Robotics and Controls

IOANNIS POULAKAKIS’ research interests are in the area of dynamics and control 
with application to bio-inspired robotic systems, specifically legged robots. He is also 
interested in problems related to the dynamics of collective decision making in multi-

agent systems.

Supported by a prestigious Faculty Early Career Development (CAREER) Award from 
the National Science Foundation, Poulakakis is investigating ways to regulate the cyclic 
motion of legged robots so they can perform tasks such as surveillance or exploration, 
jobs previously reserved for wheeled systems.

Poulakakis and his team are focused on providing the necessary robotics science and 
technology to create dexterous, highly mobile legged robots that can autonomously 
plan actions in human-centric environments. They are working to develop real-time 
planning algorithms that can bridge the gap between a robot’s platform controls and 
higher-level motion planning objectives.

If successful, this research will bring highly mobile and versatile robot platforms like 
legged machines closer to real-life applications in industry, agriculture and emergency 
response. For example, in supply chain management systems, legged robots could help 
companies rapidly reconfigure their production or assembly lines to adapt to changes in 
demand or new product designs.

Similar to their counterparts in nature, small- and large-legged robots operate differently. 
The researchers are working with robots of different types and sizes so they can study 
the effect of scale on their approach.

Ajay Prasad
Core Research Areas: Biomedical Engineering; Clean Energy and Environment; 
Nanotechnology

AJAY PRASAD’s leadership in the field of automotive fuel cells for transit applications 
has had worldwide impact and attracted significant interest from industry. He has 
devoted a major portion of his career to clean energy research. Other research 

interests include wind and ocean current energy, lithium-ion batteries, thermoelectric 
devices, vehicle-to-grid technology and solar thermal energy.

As director of the UD Center for Fuel Cell Research, he facilitates coordination among 
some 20 UD faculty members working in this area, as well as companies involved in fuel 
cells and hydrogen infrastructure activities. He also leads efforts to improve Delaware’s 
hydrogen infrastructure activities as director of UD’s Fuel Cell Bus Program, which 
currently operates two 22-foot hydrogen fuel cell-powered transit buses.

Prasad’s lab is focused on improving the performance and durability of fuel cells for 
automotive applications. His fuel cell research spans the full range from the development 
and characterization of novel component materials—including membranes, catalysts, 
gas diffusion layers and bipolar plates—to system-level modeling, simulation and 
experiments, as well as accelerated stress testing. He has also made original contributions 
to renewable methods for hydrogen generation using solar-powered thermochemical 
cycles and solid-state materials and systems for automotive hydrogen storage.

Prasad serves on the University of Delaware Energy Institute’s Council of Fellows and 
on the steering committee of the Center for Carbon-Free Power Integration, and chairs 
the UD Gamesa Wind Consortium Research Committee. He has played a vital role in the 
development of clean energy technologies at UD, and the promotion of clean energy in 
the state of Delaware.

Engineering Alumni Distinguished Professor                             
and Director, Center for Fuel Cell Research
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Michael Santare  	
Core Research Areas: Biomedical Engineering; Clean Energy and Environment; Composites 
and Advanced Materials

M ICHAEL SANTARE joined the UD faculty in 1986 and served as director of 
UD’s Orthopaedic and Biomechanical Engineering Center from 1993 to 1998. 
He was also a founding faculty member of the university’s nationally ranked 

interdisciplinary Biomechanics and Movement Science graduate program.

In 2014, Santare was appointed director of UD’s Center for Biomechanical Engineering 
Research (CBER). CBER fosters collaboration among students and faculty experts from all 
areas of biomechanics, including materials characterization, musculoskeletal modeling, 
device design, gait analysis and in vitro and in vivo studies.

Innovative CBER facilities include labs studying human performance, motion analysis, 
neuromuscular biomechanics, posture and movement biomechanics, and tissue 
engineering.

Santare’s research focuses on the mechanics of materials and structures. He combines 
analytical and experimental studies to understand and predict the relationships among 
microstructure, mechanical response and material failure, with specific applications 
in the areas of fuel cells materials, composite and functionally graded materials, and 
orthopaedic biomechanics.

Lian-Ping Wang  	 Professor

Core Research Areas: Biomedical Engineering; Clean Energy and Environment; 
Nanotechnology

LIAN-PING WANG’s work in cloud physics bridges the fields of engineering 
multiphase fluid mechanics and atmospheric science. He collaborates closely with 
the climate science community, spending six weeks every year in residence at the 

National Center for Atmospheric Research in Boulder, Colorado.

He joined UD in 1994 and is currently studying the growth of cloud droplets in a 
turbulent environment, work that is enabled by recent advances in computational 
research tools and fine-scale instrumentation. He and his team have found that 
air turbulence can significantly enhance the growth of cloud droplets by collision-
coalescence, the merging of two droplets into one larger droplet.

While visible clouds may extend over distances up to hundreds of kilometers, individual 
water droplets in a cloud are typically only 10–40 microns in diameter. The phase 
transformation between water vapor in the air and the liquid water in the droplets taking 
place at the droplet scale introduces bulk buoyancy effects that drive cloud-scale motion 
of 100 meters and larger.

Wang and colleagues began studying these complex multiscale and multiphase 
problems more than a decade ago, prior to the cloud physics community’s broad 
acceptance of the quantitative impact of cloud turbulence on warm rain formation. 
Today, new parameterizations developed by his team motivate researchers to study the 
interactions of turbulence and inertial particles from a variety of perspectives.

Professor and Director, Center for
Biomechanical Engineering Research
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Mechanical engineering hosts                                           
Toyota’s fuel cell vehicle tour
Sales of Toyota’s new fuel cell vehicle, 
Mirai, will begin later this year in California, 
where the infrastructure for hydrogen 
fueling already exists. But this past winter, 
University of Delaware faculty, staff and 
students got a sneak peak at the sleek 
sedan, whose name means “future” in 
Japanese.

A Toyota representative says the 
company selected UD for a stop on its 
Mirai Experience Tour because of the 
innovative research and development 
being performed in mechanical 

engineering’s Center for Fuel Cell 
Research (CFCR). 

UD’s shuttle bus service has used fuel 
cell technology since 2007, with the fleet 
now including two hydrogen-powered 
fuel cell/battery hybrid buses that emit 
no harmful emissions. Two more fuel cell 
buses will be added to the fleet this year.

“Our goal is to educate the public that fuel 
cells are clean, safe and reliable and that 
fuel cell vehicles are easy to refuel,” says 
AJAY PRASAD, College of Engineering 

Alumni Distinguished Professor and CFCR 
director. “It is necessary to get the public 
ready for the coming fuel cell automotive 
revolution.”

Driving the research 
Getting the public ready is just part of CFCR’s 
work. Efforts are also aimed at improving 
the strength and durability of the polymer 
electrolyte membranes that lie at the 
heart of automotive fuel cells, as well as at 
addressing the challenges associated with 
developing the hydrogen infrastructure.

UD neighbor W.L. Gore and Associates—a 
world leader in fuel cell membranes—has 
supported membrane research at CFCR 
by MICHAEL SANTARE, professor of 
mechanical engineering.

“Fuel cell electric vehicles require light, 
powerful, reliable engines,” says Gore’s 
Simon Cleghorn. “We’ve been working 
on developing very strong and thin 
composite membranes that have enabled 
both very high power density fuel cell 
engines and long operational life.

“Over the past 10 years, we’ve 
collaborated with the Center for Fuel Cell 
Research in several areas,” he adds. “One of 
the most important has been working to 
understand mechanical failure modes in 
polymer electrolyte membranes.”

To address the infrastructure issues, CFCR 
researchers are working with scientists 
from Air Liquide—a major producer and 
supplier of industrial gases—that is on the 
forefront of hydrogen fuel cell technology. 

“For fuel cell cars to become a reality, the 
challenges associated with developing 
the hydrogen infrastructure—including 
production, storage and delivery—will 
need to be resolved,” Prasad says. “We have 
conducted research on the renewable 
generation of hydrogen from sunlight, as 
well as on novel strategies for improving 
the storage of hydrogen with solid-state 

The Toyota Mirai fuel cell vehicle was showcased during 
a special event at UD, home of the Center for Fuel 
Cell Research. In the background is one of UD’s two 
hydrogen-powered fuel cell/battery hybrid buses.
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“CFCR’s work covers the entire spectrum, from membrane 
and catalyst research to fuel cell vehicle operation. This type of 
hands-on education provides students with the skills needed by 
industry and ultimately for fuel cell technology to succeed.”

– Robert Wimmer, Director of Toyota’s Energy and Environmental Research Group

hydride materials. Both of these efforts have 
involved collaboration with Air Liquide.”

From buses to cars
Prasad believes that a lot of the work done 
at CFCR is highly relevant to automotive 
fuel cells. 

“We’ve conducted significant research 
and developed intellectual property in 
a number of areas including improved 
membranes, novel gas diffusion layers, 
cost-effective and durable catalysts, and 
improved balance-of-plant,” he says. 
“Some of the fuel cell products we’ve 
developed are actually being considered for 
implementation by major automotive OEMs 
[original equipment manufacturers].”

“After decades of R&D and prototype 
development, fuel cell cars are finally on 
the threshold of commercialization,” said 
Prasad. “With the announcement of the 
Mirai, Toyota is one of the first companies 
to sell cars to the general public. It’s a major 
technological and commercial breakthrough 
and is very exciting to witness.” 

The Toyota Mirai fuel cell vehicle was showcased during a special 
event at UD, home of the Center for Fuel Cell Research.
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UD graduate student 
receives ASBMR 
Young Investigator 
Award
A marathon runner himself, doctoral 
student YILU ZHOU is investigating new 
treatments for post-traumatic osteoarthritis 
(PTOA) with the hope of keeping severe 
osteoarthritis from sidelining fellow 
runners. His research on how zoledronic 
acid protects cartilage from traumatic-
damage induced degeneration earned 
him a Young Investigator Award by the 
American Society for Bone and Mineral 
Resarch (ASBMR). 

Zhou, who is advised by X. LUCAS LU, 
assistant professor, presented his research 
to an international audience of scientists 
and clinical investigators at the Bone 
Research Society’s annual meeting in the 
United Kingdom last summer.

ANAHID EBRAHIMI and DIANA HAIDAR 
have earned National Science Foundation 
Graduate Research Fellowship Program 
fellowships, Ebrahimi for 2015 and Haidar 
in 2014.

“Diana thrived at Wisconsin Madison, 
conducted undergraduate research and 
applied her studies for a few years in 
industry; the combination of the three is 
very rare,” said advisor DAVID BURRIS, 
associate professor of mechanical 
engineering. She chose a program in 
which she could extend the metal-matrix 
nanocomposites research she began as an 
undergraduate; came up with and tested 
an original hypothesis;  and demonstrated 
compelling proof of concept. This is a 
recipe for Graduate Research Fellowship 
Program success.”

In looking for a Ph.D. research program, 
Haidar said, “Dr. Burris’ research 
immediately grabbed my attention 
because his work in tribology resonated 
with my interests in designing materials 
for advanced performance for applications 
in extreme conditions.” Haidar now also 
studies the tribology of polymer materials 
(such as nanocomposite PTFE), for which 
the Burris lab is already well known.    

Ebrahimi, who analyzes the mechanics of 
unimpaired individuals, as well as those 
with lower-limb amputations ambulating 
under varying gait intensities, said she 
chose UD for the focus and resources being 

placed on biomechanics-related research:  
“I was impressed with the welcoming 
nature of the students, faculty and staff, as 
well as the interdisciplinary collaborations 
on research projects.”

Ebrahimi is co-advised by JILL 
HIGGINSON, associate professor, and 
STEVEN STANHOPE, associate deputy 
provost for research and scholarship 
and professor of both mechanical and 
biomedical engineering as well as 
kinesiology & applied physiology.

Higginson said Ebrahimi’s research 
efforts bridge the areas of expertise of 
both advisors to ultimately understand 
muscle function and compensatory 
strategies available to amputees. “She 
has carefully conducted preliminary data 

collection and innovative analysis of 
the mechanics underlying body weight 
supported treadmill training, and built a 
musculoskeletal simulation to deduce the 
roles of primary muscles.”

Added Stanhope, “Ana has remarkable 
capacity to apply engineering principles to 
better understand the human experience. 
Her contributions have been critical as we 
created a customized body weight support 
system and began testing patients.”

Alumna CHRISTINE GREGG, BME ’14, 
currently a graduate student  at the 
University of California Berkely, received 
honorable mention. Gregg did her senior 
thesis under the advisement of ERIK 
THOSTENSON, assistant professor of 
mechanical engineering.

Two ME grad students named NSF Graduate Research Fellows;            
alumna earns honorable mention

Diana Haidar Ahahid Ebrahimi



29

D
EP

A
RT

M
EN

T 
N

EW
S

Undergraduate 
research
Mechanical engineering has a long history 
of involving students in undergraduate 
research. Over the past year, many 
students have worked closely with faculty 
mentors within their research groups. 
Projects ranged from studying cartilage 
degeneration to using carbon nanotubes 
to detect cracks in advanced composites. 
Student opportunities this year included 
the Center for Biomechanical Engineering 
Research’s Summer Undergraduate 
Research Fellowship (SURF), the Center 
for Composite Materials’ Summer Intern 
Program and an NSF-funded Nanoscale 
Undergraduate Education (NUE) program.
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Fall 2014
Jeffrey Morris
Professor and Chair of Chemical 
Engineering, City College of New York
“Examining the Influence of Inertia in 
Suspension Flows”
 
NOWINSKI  LEC TURE
Joost J. Vlassak
Abbott and James Lawrence Professor of 
Materials Engineering, Harvard University
“Nano-calorimetry: A centuries-old 
technique applied at the nano-scale”
 
Rod Borup
Fuel Cell Team Leader and Program Manager, 
Institute for Hydrogen and Fuel Cell Research, 
Los Alamos National Laboratory
“PEM Fuel Cells for Transportation: Design 
and Durability at the Microstructural Level”
 
Elise F. Morgan
Associate Professor, Biomedical 
Engineering and Mechanical Engineering, 
Boston University
“Failure Visualization and Failure 
Prediction in the Spine, Using Full-Field 
Displacement Estimation”
 
Yi-Xian Qin
Professor of Biomedical Engineering and 
Orthopaedics, Stony Brook University
“Bone Adaptation and Regeneration 
Regulated by Mechanotransductive 
Signals From In Vivo to In Vitro”
 

Mechanical Engineering 
Lecture Series 2014–2015

Spring 2015
Jayathi Murthy
Ernest Cockrell Jr. Professor and Department 
Chair of Mechanical Engineering, 
The University of Texas at Austin
“Fast Multiscale Simulation Techniques for 
Sub-continuum Transport”
 
Mark Campbell
Professor and S.C. Thomas Sze Director 
of the Sibley School of Mechanical and 
Aerospace Engineering, Cornell University
“Perceiving Complex Scenes for 
Autonomous Driving”
 
VINSON LEC TURE
Arun Majumdar
Jay Precourt Professor of Mechanical 
Engineering and Senior Fellow, Precourt 
Institute for Energy, Stanford University
“Options to Create a Sustainable Energy 
Future”
 
Guoan Li                                                                                                                           
Associate Professor of Orthopaedic Surgery, 
Massachusetts General Hospital
and Harvard Medical School
“ACL Reconstruction and Knee 
Biomechanics”

 
The NOWINSKI  LEC TURE honors the late Jerzy L. Nowinski, professor 
emeritus in mechanical engineering at the University of Delaware, for his 
contributions to the field of applied mechanics. Each year, one outstanding 
individual in applied mechanics is invited to present a lecture in the series. 
Dr. Nowinski was the H. Fletcher Brown Professor in the Department of 
Mechanical Engineering and, subsequently, the Department of Mechanical and 
Aerospace Engineering at the University of Delaware from 1961 to 1973.
 
The VINSON LEC TURE series honors Jack R. Vinson, the H. Fletcher Brown 
Professor Emeritus of Mechanical and Aerospace Engineering at the University 
of Delaware. Vinson, who joined the UD faculty in 1964 and taught one of the 
first composites courses in the nation in 1969, was the founding director of the 
University’s Center for Composite Materials in 1974. He served as chairman of 
UD’s Department of Mechanical and Aerospace Engineering from 1965 to 1979.
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Doctoral
Firat Cetinbas
“Modeling and Optimization of the PEM 
Fuel Cell Catalyst Layer” 
(Advisors: Suresh Advani and Ajay Prasad)

John Gangloff
“Void Formation and Growth during 
Composites Manufacturing” 
(Advisor: Suresh Advani)

Sahane Dattatraya Ganpat
“Wave Propagation in Microcrack-
Damaged Media Under Prestress” 
(Advisor: Michael Santare)

Harmandeep Khare
“The Coupled Effects of Environmental 
Composition, Temperature and Contact 
Size-Scale on the Tribology of Molybdenum 
Disulfide” (Advisor: David Burris)

Hossein Parishani
“High-resolution simulation of turbulent 
collision-coalescence of cloud droplets” 
(Advisor: Lian-Ping Wang)

Hui Wang
“Solid State Hydrogen Storage” 
(Advisors: Suresh Advani and Ajay Prasad)

Jiaxin Ye
“Characterizing PTFE Transfer Film 
Properties to Elucidate Transfer Film’s 
Role in Ultra-Low Wear Sliding of Polymer 
Nanocomposites” (Advisor: David Burris)

Mechanical Engineering 
Dissertations and Theses

Hang Yu
“Development of Thermal Conductivity 
Enhancement Model for Three 
Dimensional Fiber Composites” 
(Advisors: Suresh Advani and Dirk Heider)

Qing Zhang
“Durability Study on Carbon Materials 
Based Electrochemical Capacitors” 
(Advisor: Bingqing Wei)
Winner of the Allan P. Colburn Prize for best 
Ph.D. Dissertation Award of 2014 in the 
Mathematical Sciences and Engineering

Master’s
Regina Adeleye 
“A Study of the Effect of Bone 
Cell Conditioned Media on Triple 
Negative Breast Cancer Cells in Bone 
Microenvironment” 
(Advisors: Jill Higginson and Anja Nohe)

Amy Bucha
“The Trade-Off Between Hip Flexors and 
Ankle Plantar Flexors Due to Age and 
Speed” (Advisor: Jill Higginson)

Gerard Gallo
“Characterization of the Electrical 
Response of Carbon-Based Fiber-
Reinforced Composites for Damage 
Sensing” (Advisor: Erik Thostenson)

Reza Khoeilar
“Changes in Muscle Coordination of Stroke 
Patients Due to Robotic and Body Weight 
Supported Treadmill Training” 
(Advisor: Jill Higginson)

Yan Liu
“Intrinsic Geometric Path for a New 
Kinematic Template” 
(Advisor: Herbert Tanner)

Yuzhu Liu
“Role of Heat Pipes in Improving the 
Hydrogen Charging Rate in a Metal 
Hydride Storage Tank” 
(Advisors: Suresh Advani and Ajay Prasad)

Fang Ruan
“Modeling PEM Fuel Cells Catalyst Layers” 
(Advisors: Suresh Advani and Ajay Prasad)

Kelly Seymour
“Using Kinetic and Kinematic Parameters 
to Explain Changes in Gait Due to 
Cognitive Tasks” 
(Advisor: Jill Higginson)

Philip Zandona
“The Effects of Changing Deposition 
Conditions on the Similarity of Sputter-
Deposited Flurocarbon Thin Films to Bulk 
PTFE” 
(Advisors: David Burris and Joshua Hertz)
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Design Studio 2.0
Art and engineering integrate design to        
re-imagine Design Studio 2.0
Companies like Apple are well-known for their focus on technology, as well as the overall 
user experience in their products. This interplay between form and function is a crucial 
element in product design.

“As engineers, we tend to focus our creative energy on making things work,” said JENNI 
BUCKLEY, assistant professor of mechanical engineering. “Artists have a different 
perspective since their focus is more on the interaction with the user.”

With this in mind, Buckley and DUSTYN ROBERTS, assistant professor of instruction in 
the Department of Mechanical Engineering, teamed with ASHLEY PIGFORD, associate  
professor of art, to create a new technical elective focusing on integrated design, which 
also counts towards the new integrated design minor. By bringing art and engineering 
students together in the Design Studio, students learn to take a more holistic approach to 
designing products.

“For integrated design, each team is made up of engineering and art students,” said 
Roberts. “By learning to function in multidisciplinary teams, students are better 
prepared for real-world product design and learn to appreciate and respect each other’s 
perspective and skills.”

Students’ first challenge was to utilize their design skills to re-imagine the current Design 
Studio space into Design Studio 2.0.

The groups came up with innovative design solutions, such as smart storage systems—
where tools can be checked-out using a smartphone app—to fully customizable rooms 
that can be rapidly reconfigured depending on project needs.

In the second phase of the class, the teams are working directly with Delaware-based 
Speakman Company, a long-time senior design sponsor, in developing concepts for 
innovative plumbing fixtures.

“These mechanical engineering students have been working in the Design Studio for 
the past few years as we have expanded the space and have seen the ‘growing pains’ 
firsthand,” said Buckley. She credited the art students, who were new to the space, as able 
to look at it with fresh eyes and offer suggestions the engineers may have overlooked.  
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New York Times 
highlights UD for 
putting the art in STEM
Mechanical engineering’s integrated 
design program, which promotes 
interdisciplinary collaboration between 
engineering students and those from 
other disciplines, such as art, was featured 
in the October 2014 New York Times article, 
“Putting Art in STEM,” quoting both JENNI 
BUCKLEY, assistant professor of ME, and 
DOMENICO GRASSO, provost.

Like Leonardo da Vinci, who seamlessly 
combined engineering and art, said 
the article, UD’s approach to holistic 
engineering allows students to cross 
disciplines to better understand—and 
design for—the human condition.

Describing the senior design approach, 
Buckley said,  “Engineers focus on how it 
works. Artists focus on the user experience.”

The article described a UD senior design 
prototype for a chest compression 
simulation device to replace mannequins 
during cardiopulmonary training.  Wrote 
the reporter, “Art students made the 
device look more lifelike. Theater students, 
acting as patients, helped make it function 
more realistically.”

“Learning to think like an engineer is 
very powerful,” said Grasso. “But other 
disciplines also have very powerful 
approaches to thinking.”

Read the full article at: http://www.nytimes.com/2014/11/02/education/edlife/putting-art-in-stem.html
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Student-designed 
Simutrach prototype 
attracts industry 
interest, places first 
internationally
Every young inventor dreams of creating 
the next smart phone, social networking 
site or artificial organ.

training, SimuTrach is a new tool in UD’s 
Healthcare Theatre Program, which 
helps health care professionals develop 
communication and treatment skills 
through interactive scenarios presented 
by theatre students.

Developed by an interdisciplinary team 
representing both mechanical and 
biomedical engineering, SimuTrach is 
currently on its third prototype, with each 
version offering improved features and 
functionality, from the lung sound to the 
skin feel. The team is now working on 
branding, pricing, identifying partners and 
creating a marketing plan. 

An actor wearing the Simutrach overlay with sensory 
feedback helps this healthcare student develop skill in 
treating tracheostomy patients.

For five UD engineering students, the 
dream came one step closer to reality 
when a representative of Laerdal 
Medical visited UD last summer to learn 
more about SimuTrach, a device they 
invented to provide realistic training for 
the care of tracheostomy patients. The 
team was also selected as the first-place 
technology innovation winner by the 15th 
International Meeting on Simulation in 
Healthcare Scientific Content Committee, 
which referred to the overlay system as 
“exceptional work.”

An overlay worn by actors playing 
the role of patients in simulation 

“This project is a great example of 
what UD students can do,” said JENNI 
BUCKLEY, assistant professor of 
mechanical engineering, who teaches the 
senior design course.

“They brought this idea all the way from 
a clinician’s concept sketch to really 
mature, functional prototypes. They 
designed and ran clinical trials, which 
showcased effectiveness of the systems 
in training nurses, and they submitted 
the results for publication in a medical 
journal. Then they finished it all off by 
pitching their design to a major medical 
simulation company.”
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Senior design team 
wins ASME Designing 
for the Future 
Last summer, UD’s Team Chesapeake, a 
mechanical engineering senior design 
team from fall 2013, won the first-ever 
ASME-Design Education Committee 
(DEC) Designing for the Future student 
competition at the 2014 International 
Design Engineering Technical Conference 
(IDETC) with a device designed to 
improve the testing of combat helmets.

The team was sponsored by Chesapeake 
Testing, an independent lab providing 
ballistic experimentation and non-
destructive testing services for government 
and commercial organizations. Then-senior 
mechanical engineering students TRISTAN 

ASSIMOS, KATHERINE BAGWELL, 
MICHAEL MECK and CHAD WILKINSON 
(all BME ’14) helped Chesapeake Testing 
test combat helmets as part of their senior 
design project. 

The primary goals of the project were to 
create a device that was efficient, accurate, 
cost-effective and user-friendly. The 
students successfully created a device that 
allows for a helmet to be quickly marked 
with accuracy and precision to meet test 
specifications, and produces repeatable 
results.

Advised by MICHAEL KEEFE, associate 
professor, who is past president of the 
ASME-DEC, and Chesapeake Testing 
engineer CAMERON SHOWELL—an ME 
alumnus from the Class of 2010—Team 
Chesapeake was one of four teams chosen 
from entrants across the United States to 
participate in the competition held last 

A team of seven UD ME students 
collaborating through the Center for 
Composite Materials (CCM) won big 
with four entries at last summer’s 
Society for Materials and Process 
Engineering (SAMPE) international 
symposium in Seattle, finishing second 
overall and earning the following top 
division awards:

•	 1st place: Carbon Fiber I-Beam
• 	 2nd place: Natural Fiber I-Beam
• 	 3rd place: Glass Fiber I-Beam
• 	 3rd place: Natural Fiber Box Beam
• 	 2nd and 3rd place: Beam Poster 

Competition	

“This is one of UD’s best showings ever, 
with success in both the academic 
and application-oriented aspects of 
the student competitions,” said ALEX 
VANARELLI, president of the SAMPE-
UD student chapter.

“We received tremendous support from 
CCM faculty and staff, the College of 
Engineering and SAMPE,” he continued. 
“We also have access to a wide range 
of state-of-the-art equipment and 
materials here at the center. It’s a great 
environment for carrying out these kinds 
of projects, and we continue to pass 
along what we’ve learned to the next 
generation of students through SAMPE.”

Bridge team wins 
big at 2014 SAMPE 
conference

summer in Buffalo. Keefe explains that 
what makes this competition unique is 
scoring not only by an evaluation panel, 
but by members of the audience, as well, 
on design methodology, team diversity 
and sustainability.

“Winning such a national competition 
offers recognition at a higher level and 
is an excellent way to showcase the 
talents of our senior design students,” said 
Keefe, who particularly commends Team 
Chesapeake for pursuing this competition 
as it takes place the summer after 
graduation, so requires extra commitment 
on the part of the students. Assimos and 
Wilkinson represented the team in Buffalo 
at the competition.

“It’s great to see them get the credit they 
deserve for really great design work,” said 
Keefe.
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Senior design 
prototypes lend 
realism to Healthcare 
Theatre Program
Many of this year’s 20 interdisciplinary 
senior design projects focused on solving 
health-related challenges. 

Devices ranged from a heart model and 
an efficiency tracker for stair climbing to 
a pediatric exoskeleton and an interactive 
play gym that senses muscle activity. 
Other devices enable clinicians to remotely 
monitor a patient’s condition and measure 
readiness to drive in patients recovering 
from lower-limb orthopaedic surgery.

Four teams added to the suite of tools 
for increasing realism in UD’s Healthcare 
Theatre Program: SimuCath, a urinary 
catheter simulation; SimuThor, which 
guides post-op chest tube assessment 
and care; SimuShock, a defibrillation 
simulation; and SimuStick, which teaches 
proper intravenous needle insertion. All 
of the devices are wearable, with sensory 
feedback built in for the actors playing the 
role of patients.

LIYUN WANG, associate professor of 
mechanical engineering, worked with three 
of the Healthcare Theatre teams, including 
the group that developed SimuStick. 

“They encountered a number of materials 

challenges in developing their product,” 
she says. “Twice, they struggled for a week 
and then came up with an innovative 
solution. They did a great job, and now 
they’re going to publish their approach.”

One team created a minimally invasive 
vessel-sealing tool that incorporates 
an attachable extendable shaft and 
interchangeable tip sizes for use in 
laparascopic surgery.  Other projects were 
aimed at solving workplace ergonomic 
issues, including a machine that caps and 
uncaps sterile vials and tooling for a suture 
manufacture. Both devices seek to eliminate 

the need for injury-producing repetitive 
movement on the part of lab technicians.

“Most of the teams on these projects are 
actually designing for or working with 
human subjects,” says DUSTYN ROBERTS, 
assistant professor of instruction in 
mechanical engineering. “One team even 
had their protocol approved by the IRB 
[Institutional Review Board] early in the 
semester, and they were able to run 30 
subjects through their experimental 
protocol last fall.”

“Engineers, in general, don’t get experience 

testing devices on real people until much 
later in their careers, if at all,” she said. “At 
larger companies or labs, the separation 
between engineers and end users is much 
greater than it is with our students.”

Still other designs included a device worn 
by horses with restricted movement due 
to injury, a magnet-based socket system 
for a prosthesis, an MRI-compatible 
dynamometer, and a magnetic suspension 
system for lower-limb amputees that 
enables the user to attach and remove 
a prosthesis. Pediatric mobility projects 
include FUNctional Fashion, or garments 

A senior design student demonstrates a laparoscopic 
surgical tool for tissue sealing. 
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Racing ahead: UD mechanical engineering 
students work with local group to develop 
biking devices 
For the first three weeks of spring semester, sophomore mechanical engineering 
students in the computer-aided engineering design class taught by JENNI BUCKLEY, 
assistant professor, become bicycle mechanics. They patch flat tires and replace broken 
chains, grease wheel bearings and repair brake systems on a variety of bicycles under 
the guidance of volunteer mechanics at Newark Bike Project (NBP), a local nonprofit 
organization near campus.

Buckley’s course shows students how to design a product with market appeal using 
the computer software SolidWorks, and then how to build a prototype to the software’s 
specifications. By partnering with NBP, the students learn the skills needed to prepare 
for the design portion of their project—namely, how to assess a client’s needs, how to 
develop an accessory to enhance a product or technology, and how to network. 

“Encouraging students to be creative fosters entrepreneurial thinking, which is crucial 
to developing future innovative technology,” she said.

Team QuadCrew’s 
work highlighted at 
World Congress of 
Biomechanics
The innovative mobility-enhancing 
work of Team QuadCrew was 
highlighted at the 7th World 
Congress of Biomechanics 
Conference in Boston last July.

Working with the nonprofit Yes U 
Can, the interdisciplinary team of 
UD mechanical and biomedical 
engineering students developed 
a system that makes rowing crew 
possible for those with disabilities.

SARAH MASTERS, BME ‘14, now 
a UD graduate student and project 
mentor for Team QuadCrew, says the 
system is similar to the linear pull 
on a rowing machine at the gym. 
QuadCrew’s prototype replaces the 
standard oar with two paddle wheels 
on each side of the boat and a pull 
bar directly above where the rower’s 
feet are in the boat. The rower pulls 
linearly, allowing stability, while the 
linear pull system spins the wheels 
and translates to a rotational motion 
spinning the water.

Masters and team also presented at the 
2014 Clinton Global Initiative University 
conference.

that children with arm movement 
impairments can inflate and deflate to 
assist them in moving their arms to better 
explore, play and learn.

“It’s really quite amazing what our 
students are able to accomplish over 
the course of a semester,” says JENNI 
BUCKLEY, assistant professor of 
mechanical engineering. “We’ve had 
sponsors come back to us and say that 
their teams have accomplished in four 
months what it takes them years to do. 
That’s what we like to hear. We want our 
students to get their ideas out there.”
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Sen. Coons drives home importance of manufacturing skills
With mechanical engineering faculty 
and students cheering him on from the 
sidelines, U.S. Senator Chris Coons of 
Delaware took the wheel of Blue Hen 
Racing Car #42 last fall to demonstrate 
how curricula that offer students real-
world industrial scenarios will help 
address the nation’s surplus of unfilled 
manufacturing jobs.

“There are hundreds of thousands of 
currently unfilled high-skilled, high-wage 
manufacturing job opportunities in the 
United States,” said Coons during his visit 
to promote the Manufacturing Skills Act, 
a bipartisan bill promoting education and 
skills-training reforms. “The University of 
Delaware has a great plan to meet those 
needs and this organization is just a piece 
of that plan.”

His ride, Car #42, was built by the Blue Hen 
Racing Team, part of UD’s Formula Society 
of Automotive Engineers Club as part of 
the collegiate design competition.

Coons returned to campus to tour 
UD’s new Interdisciplinary Science 
and Engineering Laboratory (ISE Lab) 
and accept the Champion of Science 
Award from The Science Coalition, a 
nonprofit, nonpartisan organization 
of the nation’s leading public and 
private research universities. PATRICK 
HARKER, UD president, and CHARLES 
RIORDAN, deputy provost for research 
and scholarship, presented the award 
recognizing Coons’ strong commitment 
to funding the basic research that keeps 
the U.S. and the State of Delaware at 
the forefront of scientific and medical 
discovery and technological innovation.

And on a third visit to campus this 
spring, the senator visited UD’s Center for 
Composite Materials to tour its advanced 
manufacturing capabilities. He learned 
about cutting-edge research ranging from 
robotic placement of composite layers 
to smart composites with integrated 
nanotube sensors. 

“Sen. Coons understands that curiosity-
driven scientific research, which 
provides the foundation for innovation 
and economic prosperity, is a public 
good that derives from the nation’s 
research universities and national 
laboratories.”

– Charles G. Riordan, Deputy Provost for Research and Scholarship
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Career Celebration and 
Senior Appreciation Day

Hundreds gather to celebrate career success, 
applaud students at annual mechanical 
engineering gala

UD’s John M. Clayton Hall was the place 
to be April 10 for mechanical engineering 
upperclassmen, alumni, faculty, parents 
and industry friends as they networked at 
one of the department’s highlight events 
of the year—Career Celebration and 
Senior Appreciation day.  

Hundreds joined SURESH ADVANI, 
department chair and George W. Laird 
Professor, to celebrate the career success 
of distinguished alumni and applaud the 
impressive achievements of the graduating 
class of 2015. The event was also an 
opportunity to acknowledge senior design 
capstone course industry sponsors. By 
providing real challenges for students to 
address, these companies offer students 
real-world experience in taking a project 
from “concept to reality,” while guiding 
the design process. In return, sponsors 
appreciate the “fresh look” that the students 
bring to “old” engineering problems.

The department recognized four 
Distinguished Career Award alumni 

honorees—PAUL COSTELLO, BME ‘66, 
THOMAS EMBLEY, BME ‘87, VANCE 
KERSHNER, BME ‘79, and BRIAN 
MURPHY, BME ‘90—who shared 
thoughts in a panel discussion about how 
UD prepared them for career success.

Earlier in the day, returning alumni and 
parents toured mechanical engineering’s 
specialized laboratories, including the 
unique new Design Studio “hacker 
space” learning environment that fosters 
interdisciplinary collaboration and hands-
on research.

“Fabulous time to be an engineer”
To underscore its commitment to 
interdisciplinary collaboration, the 
department invited chemical engineering 
alumna KAREN FLETCHER, BChE ‘81, 
MChE ‘82, to deliver the keynote address. 
Fletcher, who is chief engineer and 
vice president of Engineering Facilities 
Services & Real Estate for DuPont, 
opened by saying that the current wave 
of baby boomers retiring, coupled with 

Keynote speaker Karen Fletcher, BChE 
‘81, MChE ‘82, accepts an award of 
appreciation from Jim Hutchison, BME ‘78, 
MBA ‘82, of the Mechanical Engineering 
Alumni Relations Planning Team.

the creation of new jobs, makes this a 
“fabulous time to be an engineer.”

Fletcher shared her own career journey, 
including how, at one point, she served 
as director and then vice president of 
Investor Relations at DuPont. How does 
a chemical engineer become a VP in a 
finance department? “That phone call 
came because of the different experiences 
that I had through my career,” she said. “As 
a science company, DuPont had financial 
whizzes, but needed someone with a 
technology background and business 
savvy because investors ask a lot of 

questions about the R&D pipeline, our 
technology and why we’re better than our 
competitor. “

She imparted several pieces of advice to 
the audience: 

•	 “Get connected. Do everything you 
can to build your network. Get a mentor. 
You’ll be enriched by the connections 
you make.”

•	 “Get out of your comfort zone. 
Try new things.” 
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•	 “Be true to yourself. Know your 
moral center. Understand your 
strengths and capitalize on them; 
bolster where you have gaps. Do the 
right thing.”

•	 “Stand up; speak up. Take an 
unpopular position; speak out for things 
you are passionate about.”

•	 “Give back; pay it forward. You’re 
blessed with skills and talent and the 
support system that got you here. Think 
about giving back—immediately. Get 
involved at work; give to your university; 

volunteer in your community. You will 
be better off for it.”

Fletcher closed the evening with the 
following wisdom: “Keep going through 
those doors. Give it a shot. It’s amazing to 
find yourself in places you never thought 
you could be,” she said. “But most of all, 
give back.”

Special thanks to the Mechanical 
Engineering Alumni Relations Planning 
Team for their work in pulling together 
another memorable event for the 
department.

“Keep going through those doors. 
Give it a shot. It’s amazing to find yourself 
in places you never thought you could be. 
But most of all, give back.”

– Karen Fletcher, BChE ‘81, MChE ‘82

The 2015 Distinguished Career Award 
honorees shared career advice and UD 
memories during a panel discussion.
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Senior Awards
W. Francis Lindell Distinguished 
Senior Awards
Presented to JOSEPH S. ESPOSITO 
and REBECCA L. RUNKLE

Mary and George Nowinski Award for 
Excellence in Undergraduate Research
Presented to MICHAEL E. SCHENK

ME Alumni Outstanding Senior Award
Presented to KELSEY A. DEVLIN       
and GARRETT R. SWENSON

Junior Awards
W. Francis Lindell Distinguished 
Junior Awards
Presented to HUNTER L. BACHMAN 
and MATTHEW J. HERSH

W. Francis Lindell Mechanical 
Engineering Achievement Awards
Presented to ROBERT L. HEEBNER  
and CINDY WENG

ME Alumni Outstanding Junior Award
Presented to THIEN-NAM D. DINH  
and MICHAEL A. TOWNSEND

Departmental Awards
ASME Delaware Section 
Outstanding Student Award
Presented to FRANCIS J. FISH

ASME Student Section Award
Presented to RYAN M. QUIRK

Outstanding Student Leader Awards
Presented to KATHRYN K. 
ORDEMANN and BENJAMIN L. 
BRUST

Outstanding Student Service Awards
Presented to ELIZABETH A. GORMAN 
and JESSICA E. PENMAN

ME Alumni Outstanding 
Sophomore Award
Presented to JAYANT E. RAO                 
and RISHAY NATHOO

Graduate Achievement Award
Presented to ANAHID EBRAHIMI

Graduate Teaching Assistant Awards
Presented to NATHAN M. GIGUERE 
and DIANA R. HAIDAR

Undergraduate Teaching 
Assistant Award
Presented to ADAM BITAR

Senior Design
Two senior design teams—Team Southco and Team Hologic—were honored 
with the American Society of Mechanical Engineers (ASME) Outstanding 
Project Awards. Team Southco members ZACH MARKS, TIM HEIDER, LOUIS 
AGOSTINO and CHRIS GREGAN (below) were recognized for their work on 
an elastomeric latch fatigue test machine for Southco, producer of engineered 
access hardware solutions, based in Concordville, Pennsylvania. Team Hologic 
members JENNIFER VITLIP, ZHENGYUAN ZHOU, ZACHARY PRESANT and 
ANDREW SKOCYPEC (bottom) won for the bonded electronics peel tester 
they devised for the Newark, Delaware, office of Hologic, Inc., which develops, 
manufactures and supplies diagnostic products, medical imaging systems and 
surgical products used in women’s health.

Student Awards
Another highlight of the event was presentation of awards to the following mechanical 
engineering students in recognition of outstanding academic achievement:
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PAUL COSTELLO, who held several 
leadership roles throughout 
his career with DuPont, is now 

president and principal consultant 
for West Chester, Pennsylvania-based 
Evergreen Management Consulting, Inc., 
where he helps organizations develop 
successful strategies to deal with the 
challenges of business, environmental, 
competitive and regulatory issues. 

Costello spent the first 18 years of his 
career serving in various technical 
services, sales and manufacturing 
positions throughout the U.S. In 1984, 
he was named president of DuPont 
Taiwan Ltd, where he held total 
corporate responsibility for the $125M/
year subsidiary’s sales, marketing, 
manufacturing and corporate offices.

TOM EMBLEY recalls an “aha” 
moment in senior design class when 
he realized how all the skills he had 

learned over the last three years were 
helping his team make the correct business 
and engineering decisions.  “I realized 
just how powerful our education was,” he 
recalls, adding that the problem-solving 
skills he learned at UD have been incredibly 
helpful in solving design problems, 
business issues and general life challenges.

A dedicated and field-proven professional 
with a strong background in all aspects 
of business ownership, management, 
operations, research and development 
and administration, Embley has years 
of successful experience leading 
productive teams, implementing 
profitable initiatives and fostering 

As business manager for DuPont Specialty 
Services, he oversaw Safety & Environmental 
Consulting Services and Plastics Recycling; 
and as senior business consultant for 
DuPont Corporate Plans, he developed 
and implemented the corporate-wide 
process for helping more than 125 
businesses achieve successful business 
and competitive strategies. In 1995, he was 
named global business director for DuPont 
Fluorochemicals, leading the turnaround of 
this $700M chemical business. In 1999, he 
became global business director of DuPont 
Solutions and Services, a large internal 
service organization of approximately 
200 providing management and business 
consulting, sales and marketing training, 
communications and marketing research 
services, corporate customer care services 
to DuPont business and functional 
organizations.

Costello earned his bachelor’s degree in 
mechanical engineering from UD and took 
courses toward an M.B.A. between 1968 
and 1970. Says this chair of the Department 
of Mechanical Engineering Advisory 
Council to students and young alumni, 
“Don’t forget to say thank you to those who 
help you along the way; there will be many. 
And don’t forget to give back to those 
organizations that have supported you. My 
growth as a professional all started with 
my education at UD. Giving back has been 
extremely rewarding!”

positive customer relations. He enjoys a 
solid reputation for resolving complex 
issues and understanding the “customer 
pain,” and has been commended for 
his perseverance and efficiency, and 
leadership in business development, field 
development, executive team leadership, 
financial management and business 
growth. Today he uses those skills as 
co-founder and chief executive officer of 
the Newark, Delaware-based Precision 
AirConvey Corporation, a company 
focusing on developing matrix and trim 
handling solutions that ensure return on 
investment.

Embley began his career as a staff 
engineer with Precision Cutters Inc., 
helping them break into the industry 
as they built a new 5,000 square-foot 
facility; built the first in-line granulator 
and developed the tag line, “the leader in 
trim system design” as they became the 
top provider of trim system sales in the 
U.S. In 1995, he started AirConvey Systems, 
handling oversight of financials, heading 
up research and managing all sales and 
marketing.

He was president of the Lehigh Valley 
Chapter of the Pennsylvania Society of 
Professional Engineers and serves the Tag 
and Label Manufacturers Institute on both 
the annual and technical conference and 
environmental committees.

Paul N. Costello, BME ‘66 Thomas C. Embley, BME ‘87

Congratulations        to the 2015 Distinguished Career Alumni
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Helping to make Delaware more 
entrepreneurial is one of VANCE 
KERSHNER’S passions. Following 

a 13-year career with DuPont, he formed 
the Wilmington, Delaware-headquartered 
LabWare, a global company with offices in 
20 countries, employees in more than 50 
and customers in more than 100. A “flat” 
organization along the lines of W.L. Gore 
(a LabWare customer), LabWare develops 
and implements software for automating 
laboratory operations. The company 
enjoys about 20 percent market share with 
annual sales over $100M in a niche market 
with about 50 competitors.

Kershner is also general partner in Leading 
Edge Ventures, an early stage venture 
capital fund focused on Delaware and 
the surrounding area, through which he 

As we all tuned in from the comfort 
of our living rooms for updates 
on airline tragedies over the last 

15 years, BRIAN MURPHY was on the 
scene investigating the cause of the 
crash. Among the most notable, he had 
the solemn distinction of locating and 
recovering both the cockpit voice recorder 
and flight data recorder for highjacked 
United Airlines Flight 93, which fell to the 
earth near Shanksville, Pennsylvania, on 
September 11, 2001. 

He also conducted the structural analyses 
and identified the cause for the in-flight 
separation of the vertical stabilizer of 
American Airlines Flight 587 which 
crashed in Belle Harbor, New York, in 
November of that same year, killing all 
260 aboard the plane and five more on 

has made a number of investments to get 
promising companies started and advises 
young companies on strategies based on 
his experience.

He expresses his engineering and artistic 
sides via special construction projects, 
including his own 100-year-old home on 
Wilmington’s Kentmere Parkway, which 
he has painstakingly renovated; restoring 
the Oberod Estate in Wilmington and 
Buckley’s Tavern in nearby Centreville, 
Delaware, and, a bit farther from home, 
operating a 15,000-acre game farm in 
South Africa (complete with botanical 
garden in the bush!). Protecting 
endangered rhinos is a particular interest, 
and Kershner is working with another UD 
graduate to develop drone technology 
to aid in this area. He is a partner in Scrub 
Island, the largest resort project ever 
undertaken in the British Virgin Islands; 
has an extensive art collection and is 
board president of the Mid-Atlantic Wine 
and Food Festival.

Dedicated to public service as much 
as to engineering and the arts, he is 
a member of the Board of Governors 
of the distinguished Jefferson Awards 
Foundation and leads the UD College of 
Engineering Advisory Council. 

the ground. He successfully retrieved, in 
one piece, the Airbus A320 US Airways 
Flight 1549, which Captain Chelsey 
“Sully” Sullenberger landed on the ice-
covered Hudson River in January 2009.  
In April 2013, Murphy was responsible 
for the wreckage recovery, structures 
investigation, cargo loading and cargo tie-
down aspects of the investigation of the 
National Air Cargo B747-400 crash upon 
takeoff from Bagram Air Base, Afghanistan, 
which destroyed the plane and killed all 
seven crew members on board.

Prior to joining the National 
Transportation Safety Board and 
becoming the National Resource Specialist 
for Aircraft Structures, Murphy worked 
for Boeing in both the Commercial 
Airplane and Defense and Space Groups, 
Gulfstream Aerospace Corporation and 
Lockheed Martin Missiles and Space as a 
stress analyst, and with other companies 
as a stress analyst/strength checker.

Vance V. Kershner, BME ‘79 Brian K. Murphy, BME ‘90

Congratulations        to the 2015 Distinguished Career Alumni
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Getting up to speed 
for a Mars landing
Editor’s note: TOM FREY, BME ‘84, MME ‘90, is a mechanical engineer at ATK 
Missile Defense and Controls in Elkton, Maryland. The business is part of ATK, an 
aerospace, defense and outdoor sports and recreation products company. Frey was 
lead engineer on a recent aerospace project designed to help NASA prepare for future 
missions to Mars. Here, he gives his account of the project. Since this article was 
written, ATK merged with Orbital Sciences and is now Orbital ATK.  

The flight vehicle was launched, or lifted, 
using a huge balloon, roughly the size of 
the Houston Astrodome, to achieve an 
altitude of about 120,000 feet. This altitude 
was necessary to perform the test in a thin 
atmosphere resembling that of Mars.

 The vehicle was “dropped” from the 
balloon, and a rocket motor was fired 
to accelerate the vehicle to a high 
velocity (Mach 4) to simulate Mars entry 
conditions. After motor burnout, the 
vehicle was allowed to coast until its 
velocity decreased to a predetermined 
value before inflating the SIAD. Once the 
SIAD slowed the vehicle to the proper 
velocity (approximately Mach 2.5), the 
parachute was deployed, allowing the 
vehicle to splash down in the Pacific 
Ocean, where it was recovered for 
posttest examination.

ATK Missile Defense and Controls 
designed and manufactured the STAR™ 
48B axial propulsion solid rocket motor 
that accelerated the test vehicle. The 
motor design is a variation of the Delta 
II third stage, which had more than 100 
successful flights.

“This project once again demonstrates 
the high performance, reliability 
and versatility of ATK’s STAR motor 
product line and also ATK’s continuing 
commitment to supporting NASA 
missions,” said program manager JEFF 
BEMIS, who earned his master’s degree 

in business administration from UD in 
2001. “It was the culmination of two years 
of good teamwork.”

“From my point of view, as lead engineer 
for the project, this was probably the 
most unexciting ‘countdown’ ever. 
Instead of a typical ‘3, 2, 1 liftoff!’ rapid 
acceleration event, it was ‘3, 2, 1,’ followed 
by a two-hour slow balloon-ascent phase.

“Once it got to the desired altitude, 
however, the excitement started. The 
ATK motor, which was custom-designed 
to meet this mission’s requirements, 
performed flawlessly to propel the system 
to the proper velocity. Basically, ATK got 
NASA’s LDSD system up to speed.

“It made me think about JACK VINSON 
[H. Fletcher Brown Professor Emeritus 
of Mechanical Engineering], who 
supervised my master’s degree research 
at UD. I remembered Dr. Vinson telling 
me about one of his early pioneering 
projects studying composite materials—
before they were even called composite 
materials—for Earth re-entry heat shields. 
In a way, this project is a continuation of 
that work. But this time, NASA is focused 
on Mars.”

ATK MDC employs many UD alumni, 
including MIKE LARA, BME ‘82, MBA 
‘84, vice president of strategy and 
business development.

If you’ve seen reports or videos about a 
flying saucer in Hawaii, don’t panic. It was 
just NASA getting us one step closer to 
landing humans on another planet.

On June 28, NASA successfully conducted 
a flight test of a low-density supersonic 
decelerator (LDSD) system from the 
Pacific Missile Range Facility on the 
Hawaiian island of Kauai.

The test program’s purpose is to evaluate 
and demonstrate the effectiveness of two 
key elements—a supersonic parachute 
and an aerodrag device called a supersonic 
inflatable aerodynamic decelerator 
(SIAD)—in a new system for landing bigger 
payloads on another planet. The new 
system provides the capability of landing 
heavier payloads in preparation for NASA’s 
future Mars missions, which may eventually 
include humans.
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This article originally appeared in the University of Delaware Messenger, Volume 22, #3, 2014

“ATK has long supported NASA with 
propulsion for space exploration 
initiatives, dating back to the Mercury, 
Gemini and Lunar Surveyor programs 
in the 1960s that paved the way for the 
Apollo missions, and more recently has 
supported science missions to the moon 
and Mars,” said Lara.

“One of the more interesting aspects of 
this project is that our motors are being 
recovered and returned to us. This allows 
us the rare opportunity to evaluate a 
motor that has been flown in a space 
environment. Typically, our spent motors 
remain in space or are lost during re-
entry.”

The ATK Space Components division also 
supported the program by providing the 
composite core structure assembly that 
connected the motor to the vehicle. ILC 
Dover, in nearby Dover, Delaware, also 
played an important role in this project, 
providing the SIAD device that helped 
slow the vehicle to subsonic speeds.

Next, NASA’s Jet Propulsion Laboratory will 
take time to fully evaluate and understand 
the data obtained from this first flight test 
and make any adjustments necessary.

Additional flights are planned, scheduled 
to begin this summer. NASA is targeting 
the next mission to Mars for 2020.

Left: Moments after the saucer-shaped test 
vehicle begins its rocket-powered flight, its 
camera photographs the balloon that carried 
it aloft. Below: Engineers unload the test 
equipment from a plane. Both photos by NASA/ 
JPL-Caltech. Opposite page: Tom Frey on the 
launch pad. Photo courtesy of Tom Frey.



48 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

A
LU

M
N

I

UD alumna-led battery company 
secures $20M in venture capital; featured 
in Wall Street Journal
Sakti3, a Michigan-based company led by UD Mechanical Engineering Undergraduate 
DuPont Scholar ANN MARIE SASTRY, BME ‘89, has recently received $20 million in 
venture capital—$15 million from vacuum cleaner giant Dyson added to $5 million 
invested by General Motors and clean-tech investment firm Khosia Ventures.

Sakti3 ultimately hopes to deliver the next generation of batteries for electric cars. In the 
meantime, their solid-state rechargeable lithium-ion battery technology will supercharge 
100 new machines for Dyson over the next four years.

“This is a very significant event for the company,” said Sastry in an interview published 
March 15 in the Detroit Free Press. “Dyson is a multibillion-dollar global design, 
engineering and manufacturing company—and they have the will, the need and the 
capability to integrate our technology into their outstanding products and scale quickly.” 
Sastry also discussed how Sakti3 is working to make electric vehicles more practical in a 
March 30 Wall Street Journal article.

Sakti3 was honored by MIT’s Technology Review as one of the Top 50 Most Innovative 
Companies of 2012 for its technology and team. Their battery technology was also 
named one of the 2011 World’s Top Ten Technologies, representing the energy category 
globally, by Technology Review.

Upon receiving a Distinguished Career Award from UD’s Department of Mechanical 
Engineering in 2012, Sastry said, “I got a wonderful education at UD, and met my great 
friend and mentor, Professor Byron Pipes, who let me join his research group as a 
freshman—an experience that really shaped my professional future.”

“I got a wonderful education at UD, and met my great 
friend and mentor, Professor Byron Pipes, who let me join 
his research group as a freshman—an experience that 
really shaped my professional future.”

– Ann Marie Sastry, BME ‘89 
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ME’s Kelly named to UD Alumni 
Wall of Fame
Mechanical engineering alumna TERRI CONNOR KELLY, BME ‘83, is among five 
alumni honored for outstanding accomplishments and inducted into the UD 
Alumni Wall of Fame during a June 2014 ceremony.

Kelly graduated summa cum laude, the highest distinctive honor. Shortly after 
graduation, she joined W.L. Gore and Associates and is now president and CEO 
of the company. In 2006, the Department of Mechanical Engineering selected 
Kelly for its Distinguished Career Award. She is a member of the University of 
Delaware Board of Trustees and a past member of the College of Engineering 
Advisory Council. 

SURESH ADVANI, department chair and George W. Laird Professor, describes 
Kelly as a model alumna, always ready to help the department, the college and 
the university. 

“Last year, despite her busy schedule, she accepted our invitation to be the 
keynote speaker at the annual Career Celebration and Senior Appreciation 
event,” recalls Advani. “She shared her life journey, which was very engaging and 
inspirational, especially for our students. On behalf of mechanical engineering 
faculty and students, we congratulate Terri for the well-deserved honor of 
being named to the Alumni Wall of Fame, and look forward to her involvement 
with our department and the senior design program, of which she has been 
extremely supportive.”

Alumna engineers 
love of classical music 
into successful career
ME alumna ELSA CORNISH, BME ‘91, 
spent her years at UD pursuing two 
favorite passions: her major, mechanical 
engineering, and minor, classical voice. 
Although she graduated magna cum 
laude and started her career as an 
engineer—first with DuPont and then with 
Exxon—for the last decade, this classically 
trained cross genre singer, songwriter and 
voice-over artist also known as Elsa Raven 
has performed to audiences in Tokyo, 
Morocco, Rome, Spain and Hawaii. She has 
also been a background vocalist for such 
artists as Belinda Carlisle, Gloria Gaynor 
and Michael Bolton.

Cornish recently reconnected with the 
Department of Mechanical Engineering, 
sharing, “My engineering educational 
and work experiences have definitely 
had a positive impact on my singing 
career, equipping me with the business 
and problem-solving skills necessary 
to succeed in any industry. I realize that 

my pursuit of a singing career would 
be unexpected given my academic 
background, but I have always had a love 
of music, classical in particular. I do miss 
the financial stability and affluence that an 
engineering career could have provided. 
However, my love of creating music and 
a flexible schedule outweighs those 
concerns.”

Watch for this successful UD alumna 
on the New York music scene or follow 
her career on Facebook: https://www.
facebook.com/elsaravencornish.

                www.UDconnection.com allows you to search the alumni 
directory, post class notes, update your contact information and 
see if there are any upcoming alumni events in your area. You can 
also take advantage of networking opportunities and volunteer 
opportunities to get involved with your alma mater!

www.UDconnection.com
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In Memoriam
The Department of Mechanical 
Engineering lost two of its 
Distinguished Career Award alumni 
honorees this past year. CARL W. HALL, 
MME ‘50, who won the DCA in 2006, 
died in April 2014. WILLIAM H. LOTTER 
JR., BME ‘56, honored with the DCA in 
2011, passed away in January 2015.

Hall served as the deputy assistant 
director of engineering at the National 
Science Foundation from 1982 until 
1990 where he played a major role 
in developing the new Engineering 
Research Centers program. While 
serving as acting assistant director 
for engineering, he worked with the 
White House Office of Science and 
Technology Policy, OMB, Congress, the 
National Academy of Sciences/National 
Academy of Engineering and numerous 
groups within NSF to mold this idea 
into a viable program to strengthen U.S. 
engineering research and education. 
The program represented a major 
change in the way NSF supported 
engineering research.

Hall received the Distinguished Service 
Award from NSF for his leadership and 

was recognized by the National Society 
for Professional Engineers as the NSF 
Engineer of the Year.

His research was in the areas of energy, 
drying, food engineering, properties of 
materials and biomass. He was a prolific 
author and founding editor of Drying 
Technology: An International Journal.

He served as president of the American 
Society of Agricultural and Biological 
Engineers and as director of the ASABE 
and the National Society of Professional 
Engineers, and he was active at the 
national level in ABET and the American 
Society for Engineering Education. 
He was dean emeritus of engineering 
and professor emeritus of mechanical 
engineering at Washington State 
University until 1982. He served three 
campaigns in the U.S. Army infantry 
with combat in the European Theater of 
Operations.

Lotter, who served on the ME Alumni 
Relations Planning Team, enjoyed a 
diverse career encompassing the paper, 
plastics and steel industries. He was one 
of the founding members and chaired 

Delaware Manufacturing Extension 
Partnership’s board of directors, and he 
was a member of the manufacturing 
committee of the State Chamber of 
Commerce.

He engineered the startup of Specialty 
Composites Corporation, a manufacturer 
of polyurethane foam products utilizing 
a patented thin sheet casting process. 
He later served as vice president and 
general manager of Insteel Industries, 
transitioning the company from a 
financial loss position to a profitable wire 
mill until his retirement.

Upon acceptance of his Distinguished 
Career Award, Lotter said, “Besides the 
technical education I received at UD, 
the engineering curriculum taught me 
discipline and problem solving. Both 
can be effectively utilized in practicing 
engineering and management positions.

“Get involved and give back to 
the community,” he advised fellow 
alumni. “Your career experience and 
problem-solving ability will help in 
your involvement and will be much 
appreciated.”

Carl W. Hall, MME ‘50

William H. Lotter Jr., BME ‘56



51

PU
BL

IC
AT

IO
N

S

Ayala O, Parishani H, Liu C, Rosa B, and Wang 
L-P. “DNS of hydrodynamically interacting 
droplets in turbulent clouds: parallel 
implementation and scalability analysis using 
2D domain decomposition,” Computer Physics 
Communications, 185: 3269-3290. DOI: 
10.1016/j.cpc.2014.09.005, 2014. Clean Energy 
and Environment

Baker, AM., Wang, L; Johnson, WB.; Prasad, AK.; 
Advani, SG. “Nafion membranes reinforced 
with ceria-coated multiwall carbon nanotubes 
for improved mechanical and chemical 
durability in polymer electrolyte membrane 
fuel cells,” Journal of Physical Chemistry, v 
118, n 46, p 26796-26802, November 20, 2014. 
Nanotechnology Clean Energy and Environment 
Composites and Advanced Materials

Cao, Q, Poulakakis, I. “Energetics of Quadrupedal 
Bounding with Torso Compliance,” submitted 
Dec. 1, 2014 to Bioinspiration and Biomimetics. 
(In review) Robotics and Controls

Cao, Z, Wei, BQ. “Fragmented Carbon Nanotube 
Macro-films as Adhesive Conductors for Lithium-
ion Batteries,” ACS Nano, 8, 3049-3059 (2014) 
(DOI: 10.1021/nn500585g). 2 Nanotechnology 
Clean Energy and Environment

Cender, Thomas A. Simacek, Pavel; Advani, 
Suresh G. “A method to determine open pore 
volume with pulse decay,” Applied Physics 
Letters, v 105, n 13, September 29, 2014. 
Composites and Advanced Materials

Cetinbas, Firat C., Advani, Suresh G.; Prasad, Ajay 
K. “An improved agglomerate model for the PEM 
catalyst layer with accurate effective surface 

2014–2015 Journal Publications by 
Mechanical Engineering Faculty 
WITH CORE RESEARCH AREAS HIGHLIGHTED

area calculation based on the sphere-packing 
approach,” Journal of the Electrochemical 
Society, v 161, n 6, p F803-F813, 2014.  Clean 
Energy and Environment

Cetinbas, FC, Advani, SG, Prasad, AK. 
“Investigation of a polymer electrolyte 
membrane fuel cell catalyst layer with 
bidirectionally-graded composition,” Journal of 
Power Sources, v 270, p 594-602, December 15, 
2014. Clean Energy and Environment

Cetinbas FC, Advani SG, Prasad AK. “3D PEM 
fuel cell cathode model using a modified 
agglomerate approach based on discrete catalyst 
particles,” Journal of Power Sources, 250:110-
119, 2014. Clean Energy and Environment

Chen X, Zimmerman BK, Lu XL. “Determine the 
equilibrium mechanical properties of articular 
cartilage from the short-term indentation 
response,” Journal of Biomechanics, 48 (1), 176-
180. Biomedical Engineering

Chowdhury, SC, Haque, BZ, Gillespie, JW, Jr., 
”Molecular Simulations of the Carbon Nanotubes 
Intramolecular Junctions under Mechanical 
Loading,” Computational Materials Science, 82, 
pp. 503 – 509, Feb. 2014.  Nanotechnology

Collins, AT, Richardson, RT, Higginson, JS. 
“Interlimb symmetry of dynamic knee joint 
stiffness and co-contraction is maintained in 
early stage knee osteoarthritis,” Journal of 
Electromyography and Kinesiology. 24(4): 497-
501, 2014. Biomedical Engineering

Dey, M., Deitzel, J, Gillespie, JW, Jr., Schweiger, S. 
“Influence of Sizing Formulations on Glass/Epoxy 
Interphase Properties,” Composites Part A, dx.doi.

org/10.1016/ j.compositesa.2014.04.006, 63, pp 
59-67, 2014. Composites and Advanced Materials

Erol, O, Keefe, M, Wetzel, E. “Simulation of a 
Textile Sleeve on a Manikin Arm Undergoing 
Elbow Flexion: Effect of Arm-Sleeve Friction,” 
Journal of the Textile Institute, DOI: 
10.1080/00405000.2014.977523, published 
online November 20, 2014. Composites and 
Advanced Materials Biomedical Engineering

Fu, J, Tanner, HG, Heinz, J, Chandlee, J. “Adaptive 
Symbolic Control for Finitestate Transition 
Systems with Grammatical Inference,” IEEE 
Transactions on Automatic Control 59.2 (2014): 
505511. Robotics and Controls

Gallo, GJ,  Thostenson, ET.  “Electrical 
characterization and modeling of carbon 
nanotube and carbon fiber self-sensing 
composites for enhanced sensing of 
microcracks,” Materials Today Communications 
3, 17-26 (2015). Nanotechnology Composites 
and Advanced Materials

Ganglof, JJ, Jr., Daniel, C, Advani, SG. “A model 
of two-phase resin and void flow during 
composites processing,” International Journal 
of Multiphase Flow, v 65, p 51-60, October 2014. 
Composites and Advanced Materials

Gangloff, JJ, Hwang, WR, Advani, SG. 
“Characterization of bubble mobility in 
channel flow with fibrous porous media walls,” 
International Journal of Multiphase Flow, v 60, 
p 76-86, April 2014. Composites and Advanced 
Materials

Gangloff Jr., John J. , Simacek, Pavel; Sinha, 
Shatil; Advani, Suresh G., “A process model for 
the compaction and saturation of partially 
impregnated thermoset prepreg tapes,” 
Composites Part A: Applied Science and 
Manufacturing, v 64, p 234-244, September 
2014. Composites and Advanced Materials

Gardinier ES, Di Stasi S, Manal K, Buchanan 
TS, Synder-Mackler S. “Knee contact force 
asymmetries in patients who fail RTS criteria 

6 months after anterior cruciate ligament 
reconstruction,” Am J Sports Med 42(12): 2917-
2925, 2014. Biomedical Engineering

Gardinier ES, Manal K, Buchanan TS, Synder-
Mackler S. “Clinically-relevant measures 
associated with altered contact forces in patients 
with ACL-deficiency,” Clinical Biomechanics 
29(5): 531-536, 2014. Biomedical Engineering

Gardinier, JD, Wang, L, Duncan, RL. “Hydraulic 
Pressure during Fluid Flow Regulates Purinergic 
Signaling and Cytoskeleton Organization 
of Osteoblasts,” Cell Mol Bioeng. 2014 Jun 
1;7(2):266-277, 2014. Biomedical Engineering

He J. Ye, Khare HS, Burris DL. “Quantitative 
characterization of solid lubricant transfer films,” 
Wear, 316, 133-143, 2014. Composites and 
Advanced Materials	

Hockman, B, Sun, J, Tanner, HG. “Emulating Nuclear 
Emissions with a Pulsed Laser,” IEEE Transactions 
on Automation Science and Engineering 11.1 
(2014): 317323. Robotics and Controls

Hsiao, H, Knarr, BK, Higginson, JS, Binder-
Macleod, SA. “The relative contribution of ankle 
moment and trailing limb angle to propulsive 
force during gait,” Human Movement Science. 
(Accepted) Biomedical Engineering

Jing, D., Baik, AD, Lu, XL, Zhou, B, Lai, X, Wang, 
L, Luo, E, Guo, XE. “In situ intracellular calcium 
oscillations in osteocytes in intact mouse long 
bones under dynamic mechanical loading,” 
FASEB J. 28(4):1582-92, 2014. Biomedical 
Engineering

Kannappan, P, Walker, J, Trembanis, A, Tanner, HG. 
“Identifying sea scallops from benthic camera 
images,” ASLO Limnology and Oceanology: 
Methods 12 (2014): 680693.  Robotics and 
Controls

Pahlajani, C, Sun, J, Poulakakis, I, Tanner, HG. 
“Error Probability Bounds for Nuclear Detection: 
Improving Accuracy through Controlled 
Mobility,” Automatica 50 (2014): 24702481. 
Robotics and Controls



52 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

PU
BL

IC
AT

IO
N

S

Kao, P-C, Dingwell, JB, Higginson, JS, Binder-
Macleod, SA. “Dynamic instability during 
post-stroke hemiparetic walking,” Gait & Posture, 
40(3): 457-63, 2014. Biomedical Engineering

Karydis, K, Liu, Y, Poulakakis, I, and Tanner, HG. 
“A Template Candidate for Miniature Legged 
Robots in Quasistatic Motion,” Autonomous 
Robots, pp. 1–17, July 2014. (Appeared online)
Robotics and Controls

Karydis, K, Sun, J, Poulakakis, I, Tanner, HG. 
“Probabilistic Model Validation for Systems 
with Uncertainty,” submitted June 3, 2014 to 
International Journal of Robotics Research 
(Accepted) Robotics and Controls

Kelly, GS, Just, MS, Advani, SG Advani, Gillespie, 
JW, Jr. “Energy and Bond Strength Development 
during Ultrasonic Consolidation,” Journal of 
Materials Processing Technology, 214, pp. 1665-
1672, March 2014.  Composites and Advanced 
Materials

Kelly, Gregory S. Just Jr., M. Scott; Advani, 
Suresh G.; Gillespie Jr., John W. “Energy and 
bond strength development during ultrasonic 
consolidation,” Journal of Materials Processing 
Technology, v 214, n 8, p 1665-1672, August 
2014. Composites and Advanced Materials

Khare, HS, Burris, DL. “Surface and sub-surface 
contributions of oxidation and moisture to 
ambient temperature friction of molybdenum 
disulfide,” Tribology Letters, 53, 329-336, 2014. 
Composites and Advanced Materials

Khattra, NS, Santare, MH, Karlsson, AM, 
Schmiedel, T, Busby, FC. “Numerical Modeling of 
Water Uptake and Swelling of PFSA Membranes,” 
Fuel Cells, DOI: 10.1002/fuce.201400058, 
December 2014. Composites and Advanced 
Materials Clean Energy and Environment

Knarr, B., Higginson, Zeni, J. “Change in knee 
contact force with simulated change in body 
weight,” Computer Methods in Biomechanics 
and Biomedical Engineering. (Accepted) 
Biomedical Engineering

Knarr, B, Reisman, D., Binder-Macleod, S., 
Higginson, JS.”Changes in Predicted Muscle 
Coordination with Subject-Specific Muscle 
Parameters for Individuals Post-Stroke,” Stroke 
Research and Treatment, Article ID: 321747, 7 
pages, Volume 2014. Biomedical Engineering

Koepf EE, Advani SG, Prasad AK, “Experimental 
investigation of ZnO powder flow and feeding 
characterization for a solar thermochemical 
reactor,” Powder Technology, 261:219-231, 2014.  
Clean Energy and Environment

Lai X, Price C, Lu XL, Wang L. “Imaging and 
quantifying solute transport across periosteum: 
Implications for muscle-bone crosstalk,” Bone, 
66C:82-89, 2014. Biomedical Engineering

Liang, K; Gu, T; Cao, Z; Tang, X; Hu, W; Wei, 
BQ. “In situ synthesis of SWNTs@MnO2/ 
Polypyrrole hybrid film as binder-free 
supercapacitor electrode,” Nano Energy, 9, 
245-251 (2014). (10.1016/j.nanoen.2014.07.017)  
Nanotechnology

Liu, ZC, Cao, Z, Deng BW, Wang, YF, Shao, J, 
Kumar, P, Liu, CR, Wei BQ, Cheng GJ, “Ultrafast 
and scalable laser liquid synthesis of tin oxide 
nanotubes and its application in lithium ion 
batteries,” Nanoscale, 5853-5858 (2014). 
Nanotechnology

Liu Y, Wang H, Prasad AK, Advani SG. “Role of heat 
pipes in improving the hydrogen charging rate 
in a metal hydride storage tank,” International 
Journal of Hydrogen Energy, 39:10552-10563, 
2014. Clean Energy and Environment

Lopatnikov, SL, Gillespie, JW, Jr. “Simple Analytical 
Model for Fiber Tensile Failure due to Droplet 
Impact,” J. Appl. Phys., DOI: 10.1063/1.4863207, 
115 (6), Feb. 2014.  Composites and Advanced 
Materials

Lowe, DA, Lepori-Bui, N, Fomin, PV, Sloofman, LG, 
Zhou, X, Farach-Carson, MC, Wang, L, Kirn-Safran, 
CB. “Deficiency in Perlecan/HSPG2 During Bone 
Development Enhances Osteogenesis and 
Decreases Quality of Adult Bone in Mice,” Calcif 
Tissue Int. 95:29-38, 2014. Biomedical Engineering

52

Lu, Z, Santare, MH, Karlsson, AM, Busby, 
FC, Walsh, P. “Time-Dependent Mechanical 
Behavior Proton Exchange Membrane Fuel Cell 
Electrodes,” Journal of Power Sources, v. 229, 
p. 543-52, 2014. Clean Energy and Environment 
Composites and Advanced Materials 

Lugo, J., Simacek, P.; Advani, S.G. “Analytic 
method to estimate multiple equivalent 
permeability components from a single 
rectilinear experiment in liquid composite 
molding processes,” Composites Part A: Applied 
Science and Manufacturing, 8v 67, p 157-170, 
December 2014. Composites and Advanced 
Materials

MacLeod TD, Snyder-Mackler L, Buchanan TS. 
“Differences in neuromuscular control and 
quadriceps morphology between potential 
copers and non-copers following ACL injury,” 
J Orthop Sports Phys Ther 44(2): 76-84, 2014. 
Biomedical Engineering

McAllister, QP, Gillespie, JW, Jr., 
VanLandingham,M. “The Energy Dissipative 
Mechanisms of Particle-Fiber Interactions in 
a Textile Composite,” Journal of Composite 
Materials, DOI: 10.1177/0021998313511651, 
2014.  Composites and Advanced Materials

Meng, FC, Li, R, Li, QW, Lu, WB. “Synthesis 
and failure behavior of super-aligned carbon 
nanotube film wrapped graphene fibers,” 
Carbon, 72, 250-256, 2014. Nanotechnology 

Meng, F, Lu, W, Li Q, Claes M, Kchit, N. “Carbon 
nanotube fibers spun from a sizing material,” 
Applied Physics Letters, 105, 261903 1-4, 2014. 
Nanotechnology

Moore, AC, Burris, DL. “An analytical model to 
predict interstitial lubrication of cartilage in 
migrating contacts,” Journal of Biomechanics, 
47, 148-153, 2014. Biomedical Engineering

Needle, AR, Baumeister, J, Kaminski, TW, 
Higginson, JS, Farquhar, W., Swanik, CB. 
“Neuromechanical coupling in the regulation of 
muscle tone and joint stiffness,” Scandinavian 

Journal of Medicine and Science in Sports. 2014. 
In Press. Biomedical Engineering

Needle, AR, Swanik, CB, Baumeister, J, Schubert, 
M, Reinecke, K, Kaminski, TW, Farquhar, 
WB. Higginson, JS. “Decoupling of Laxity & 
Cortical Activation in Unstable Ankles During 
Ligamentous Loading,” European Journal 
of Applied Physiology. (In press) Biomedical 
Engineering

Nilakantan, G, Merrill, R, Keefe, M, Gillespie, JW, 
Jr., Wetzel, ED. “Experimental Investigation of the 
Role of Frictional Yarn Pull-out and Windowing 
on the Probabilistic Impact Response of Kevlar 
Fabrics,” Composites Part B, 68, pp. 215-219, 
2015. Composites and Advanced Materials

Noh Y, Lee JH, Raasch S, Riechelmann T, Wang, 
L-P. “Investigation of droplet dynamics in a 
convective cloud using a Lagrangian cloud 
model,” Meteorology and Atmospheric Physics, 
124: 1-21. DOI 10.1007/s00703-014-0311-y, 2014. 
Clean Energy and Environment

Pahlajani, CD, Poulakakis, I, Tanner, HG. 
“Networked Decision Making for Poisson 
Processes with Applications to Nuclear Detection,” 
IEEE Transactions on Automatic Control 59.1 
(2014): 193198. Robotics and Controls

Pahlajani, CD, Sun, J, Poulakakis, I, Tanner, HG. 
“Error Probability Bounds for Nuclear Detection: 
Improving Accuracy through Controlled 
Mobility,” Automatica, Vol. 50, No. 10, pp. 
2470–2481, October 2014. Robotics and Controls

Pahlajani, C, Sun, J, Poulakakis, I, Tanner, HG. 
“Performance Bounds for Mismatched Decision 
Schemes with Poisson Process Observations,” 
submitted Feb. 16, 2014 to Systems and Control 
Letters. (Accepted) Robotics and Controls

Park J, Wang L, Advani SG, Prasad AK. 
“Mechanical stability of H3PO4-doped PBI/
hydrophilic-pretreated PTFE Membranes for 
high temperature PEMFCs,” Electrochimica Acta, 
120:30–38, 2014.  Composites and Advanced 
Materials Clean Energy and Environment



53

PU
BL

IC
AT

IO
N

S
PU

BL
IC
AT

IO
N
S

Poulakakis, I, Young, GF, Scardovi, L, Leonard, N. 
“Node Classification in Networks of Stochastic 
Evidence Accumulators,” submitted Sept. 10, 
2014 to the IEEE Transactions on Automatic 
Control. (In review) Robotics and Controls

Prasad AK. “Alternative energy technologies for 
transportation,” Villanova Environmental Law 
Journal, 25(1):107-119, 2014. Clean Energy and 
Environment

Prasad AK. “Analytical solution for the optimal 
spacing of wind turbines,” ASME Journal of 
Fluids Engineering, 136:011107 (5 pages), 2014. 
Clean Energy and Environment

Qiu J, Baik AD, Lu XL, Hillman EMC, Zhuang 
Z, Dong C, Guo XE. “A Noninvasive Approach 
to Determine Viscoelastic Properties of an 
Individual Adherent Cell under Fluid Flow,” 
Journal of Biomechanics, 47(6): 1537-41, 2014. 
Biomedical Engineering

Ramsay JW, Buchanan TS, Higginson JS. 
“Differences in plantar flexor fascicle length 
and pennation angle between healthy and 
poststroke individuals and implications for 
poststroke plantar flexor force contributions,” 
Stroke Research & Treatment 948475:5, 2014. 
Biomedical Engineering

Ramsay JW, Wessel M, Buchanan TS, Higginson 
JS. “Post-stroke muscle architectural parameters 
of the tibialis anterior and the potential 
implications for rehabilitation of foot drop,” 
Stroke Research & Treatment 948475:5, 2014. 
Biomedical Engineering

Rider, AN, An, Q, Brack, N, Thostenson, ET. 
“Polymer Nanocomposite-Fiber Model 
Interphases: Influence of Processing and 
Interface Chemistry on Mechanical Performance,” 
Chemical Engineering Journal, 269, 121-134 
(2015). Nanotechnology Composites and 
Advanced Materials

Rider, AN, An, Q, Thostenson, ET, Brack, N. 
“Ultrasonicated-ozone modification of 
exfoliated graphite for stable aqueous graphitic 

nanoplatelet dispersions,” Nanotechnology 
25 (49), 495607 (2014). Nanotechnology 
Composites and Advanced Materials

Sahin, ÖS, Koellhoffer, S; Gillespie, J, Advani, 
S, Bogetti, T. “Thermal modeling during 
continuous ultrasonic welding,” Turkish Journal 
of Engineering and Environmental Sciences, v 
38, n 1, p 79-96, 2014. Composites and Advanced 
Materials

Sas, HS, Wurtzel, EB, Simacek, P, Advani, SG. 
“Effect of relative ply orientation on the 
through-thickness permeability of unidirectional 
fabrics” Composites Science and Technology, 
v 96, p 116-121, May 23, 2014. Composites and 
Advanced Materials

Sawyer, WG, Argibay, N, Burris, DL, Krick, BA. 
“Materials Tribology: A review of select metals, 
polymers, and ceramics,” Annual Review 
of Materials Research, 44, 395-427, 2014. 
Composites and Advanced Materials

Schumacher, T, Thostenson, ET. “Development 
of structural carbon nanotube–based sensing 
composites for concrete structures,” Journal of 
Intelligent Material Systems and Structures, 
25(11): 1331-1339 (2014). Nanotechnology 
Composites and Advanced Materials

Schwartz, LW. “An analysis of gravity-driven flow 
in a conical filter,” J. Engrg. Maths. 84 114 -122, 
February 2014. Clean Energy and Environment

Sietins, JM, Gillespie, JW.; Advani, SG. 
“Transmission electron microscopy of an 
ultrasonically consolidated copper-aluminum 
interface,” Journal of Materials Research, v 29, n 
17, p 1970-1977, June 17, 2014. Composites and 
Advanced Materials

Singh AV, Raymond M, Pace F, Certo A, Zuidema 
JM, McKay CA, Gilbert RJ, Lu XL, Wan LQ. 
“Astrocytes increase ATP exocytosis mediated 
calcium signaling in response to microgroove 
structures,” Scientific Reports, 19(5):7847, 2015. 
Biomedical Engineering

53



54 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

PU
BL

IC
AT

IO
N

S

Sockalingam, S, Dey, M, Gillespie, JW, Jr., Keefe, M. 
“Finite Element Analysis of the Microdroplet Test 
Method using Cohesive Zone Model of the Fiber 
/ Matrix Interface,” Composites Part A: Applied 
Science and Manufacturing doi.org/10.1016/ 
j.compositesa.2013.10.021, 56 (2) pp. 239 – 247, 
2014 Composites and Advanced Materials

Sockalingam, S, Gillespie, JW, Jr., Keefe, M. “On 
the transverse compression response of Kevlar 
KM2 using fiber-level finite element model,” 
International Journal of Solids and Structures, 
Vol. 51, Issue 13, pp. 2504-2517, June 2014. 
Composites and Advanced Materials

Srivastava, S, Kao, P-C., Kim, SH, Agrawal, SK, 
Higginson, JS, Scholz, JP. “Assist-as-needed robot-
aided gait training improves walking function in 
individuals following stroke,” IEEE Trans Neural 
Systems Rehab Engr. (Accepted) Biomedical 
Engineering

Stanhope, VA, Knarr, BA, Reisman, DS, Higginson, 
JS. “Frontal plane compensatory strategies 
associated with self-selected walking speed in 
individuals post-stroke,” Clinical Biomechanics, 
29(5): 518-22. 2014. Biomedical Engineering

Suydam SM, Buchanan TS. “Is echogenicity a 
viable metric for evaluating tendon properties 
in vivo?” J Biomech 47(8): 1806-1809, 2014. 
Biomedical Engineering

Tanner, HG. “Relaxed stability conditions for 
switched systems with dwell time,” Asian Journal 
of Control 16.2 (2014): 313320. Robotics and 
Controls

Vernet, N, Ruiz, E, Advani, S, Alms, JB, Aubert, 
M, Barburski, M. Barari, B, Beraud, JM, Berg, DC, 
Correia, N, Danzi, M, Delavière, T, Dickert, M, Di 
Fratta, C, Endruweit, A, Ermanni, P, Francucci, 
G, Garcia, JA, George, A, Hahn, C, Klunker, F, 
Lomov, SV, Long, A, Louis, B, Maldonado, J, Meier, 
R, Michaud, V, Perrin, H, Pillai, K, Rodriguez, E, 
Trochu, F, Verheyden, S, Weitgrefe, M, Xiong, 
W, Zaremba, S, Ziegmann, G. “Experimental 

determination of the permeability of 
engineering textiles: Benchmark II,” Composites 
Part A: Applied Science and Manufacturing, 
v 61, p 172-184, June 2014. Composites and 
Advanced Materials

Wang L-P, Ayala O, Gao H, Andersen C, 
Mathews K. “Study of forced turbulence and its 
modulation by finite-size solid particles using 
the Lattice Boltzmann approach,” Computers & 
Mathematics with Applications, 67: 363-380. 
DOI: 10.1016/j.camwa.2013.04.001, 2014. Clean 
Energy and Environment

Wang H, Prasad AK, Advani SG. “Accelerating 
hydrogen absorption in a metal hydride storage 
tank by physical mixing,” International Journal 
of Hydrogen Energy, 39:11035-11046, 2014. 
Clean Energy and Environment

Wang L, Advani SG, Prasad AK. “Self-hydrating 
Pt/CeO2-Nafion composite membrane for 
improved performance and durability,” ECS 
Electrochemistry Letters, 3(5):F30-F32, 2014. 
Composites and Advanced Materials Clean 
Energy and Environment

Wang, J-G. Wei, BQ, Kang, FY. “Facile synthesis 
of hierarchical conducting polypyrrole 
nanostructures via a reactive template of MnO2 
and their application in supercapacitors,” RSC 
Advances, 4, 199-202 (2014) (DOI: 10.1039/
c3ra45824e). Nanotechnology Clean Energy and 
Environment

Xie, K and Wei, BQ. “Materials and Structures 
for Stretchable Energy Storage and Conversion 
Devices,” Advanced Materials, 26, 3592-3617 
(2014) (DOI: 10.1001/adma201305919). (Most 
accessed in 6/2014) Nanotechnology Clean 
Energy and Environment

Xu, P, Gu, TL, Cao, ZY, Wei, BQ, Yu, JY, Li, FX, 
Byun, JH, Lu, WB, Li, QW, Chou, TW. “Carbon 
Nanotube Fiber Based Stretchable Wire-shaped 
Supercapacitor,” Advanced Energy Materials, 4, 
1300759+- (2014) (10.1002/aenm.201300759). 
Nanotechnology Clean Energy and Environment

Xu, P, Kang, J, Choi, JB, Suhr, J, Yu J, Li, F, 
Byun, Byun, JH, Kim, BS. “Laminated ultrathin 
chemical vapor deposition graphene films 
based stretchable and transparent high-rate 
supercapacitor,” ACS Nano, 8(9), 9437-9445. 2014. 
Nanotechnology

Yang, A, Huang, C-P, Zhang, ZJ, Wei, BQ. 
“Facile Decolorization of Methylene Blue with 
Flower-like Manganese Wads,” Water Science 
& Technology, 69, 1094-1100 (2014) (10.1039/
C3NR06444A).  Nanotechnology

Yang, A, Wei, BQ, Zhang, ZJ. “Synthesis of Flower-
like Manganese Wad and Its Decolorization 
Performance for Azo Dye Congo Red,” Chemical 
Research in Chinese Universities, 30, 306-309 
(2014).  Nanotechnology

Yang, H, Simacek, P, Advani, SG. “Experimental 
characterization of thermal dispersion in fibrous 
porous media,” Journal of Porous Media, v 17, n 
4, p 323-336, 2014. Composites and Advanced 
Materials

Yu, Hang , Nonn, Andreas; Heider, Dirk; Advani, 
Suresh “Model-based characterization and 
enhancement of the through-thickness thermal 
conductivity of polymer composites using 
infrared camera,” International Journal of 
Thermal Sciences, v 80, n 1, p 118-125, June 
2014.  Composites and Advanced Materials

Zangenberg, J., Brondsted, P, Gillespie, JW, Jr. 
“Fatigue Damage Propagation in Unidirectional 
Glass Fibre Reinforced Composites made of 
a Non-Crimp Fabric,” Journal of Composite 
Materials, doi 10.1177/0021998313502062, Sept. 
13, 2013; 48 (22), pp. 2711-2727, August 2014. 
Composites and Advanced Materials

Zeng, Q, Oganov, A, Lyakhov, A, Xie, C, Zhang, 
X, Zhang, J,  Zhu, Q, Wei, B, Grigorenko, I, Zhang, 
L, and Cheng, L. “Evolutionary search for new 
high-k dielectric materials: methodology and 
applications to hafnia-based oxides,” Acta 
Crystallographica Section C, C70, 76-84 (2014) 
(doi:10.1107/S2053229613027861). Composites 
and Advanced Materials

Zhang, QC, Qin, JW, Wei, BQ. “Tunable Self-
discharge Process of Carbon Nanotube 
Based Supercapacitors,” Nano Energy, 4, 
14-22 (2014) (10.1016/j.nanoen.2013.12.005). 
Nanotechnology Clean Energy and Environment

Zhang, Q, Scrafford, K, Li, MT, Cao, Z, Xia, ZH, 
Ajayan, PM, Wei, B.Q. “Anomalous Capacitive 
Behaviors of Graphene Oxide Based Solid State 
Supercapacitors.”  Nano Letters, 14, 1938-1943 
(2014) (10.1021/nl4047784). (Most read article) 
Nanotechnology

Zhao, T, Hou, C, Zhang, H, Zhu, R, She, S, 
Wang, J, Li, T, Liu, Z & Wei, B. “Electromagnetic 
wave absorbing properties of amorphous 
carbon nanotubes,” Scientific Reports, 4, 
5619-7 (DOI:10.1038/srep05619) (2014).  
Nanotechnology

Zhou B, Liu XS, Wang J, Lu XL, Fields AJ, Guo 
XE. “Dependence of mechanical properties of 
trabecular bone on plate-rod microstructure 
determined by individual trabecula 
segmentation (ITS),” Journal of Biomechanics. 
47(3):702-8. 2014. Biomedical Engineering

Zhou Y, Park M, Cheung E, Wang L, Lu XL. 
“The effect of chemically defined medium 
on spontaneous calcium signaling of in situ 
Chondrocytes during long-term culture,” 
Journal of Biomechanics, doi:10.1016/j.
jbiomech.2015.02.005, 2015. Biomedical 
Engineering

Zimmerman BK, Bonnevie ED, Park M, Zhou Y, 
Wang L, Burris DL, Lu XL. “Role of Interstitial Fluid 
Pressurization in TMJ Lubrication,” Journal of 
Dental Research, 94 (1), 85-92. 2014. Biomedical 
Engineering



55

D
O

N
O

RS

Suresh G. Advani

Joshua E. Akell ‘14

Alan ‘82 ‘84 and Donna Aleixo

Robert W. Alexander ‘89 and 
Rebecca Wagner Alexander ‘90

Harmon W. Amakobe ‘14

Kwabena B. and Tonya S.   
Amankwatia

Paul J. Anderson ‘74

Stanley T. Anderson ‘14

David S. Anlian ‘14

Gregory W. Antal ‘79 ‘86M

Enrique E. Antezana ‘71

Erik C. App ‘01

Srikanth Arisetty ‘10 Ph.D.

James H. Art ‘72

Eslam A. Ayoub ‘13

Alex T. ‘80 and Diane P. Bourdon

G. Ronald ‘62 and                         
Elaine M. Bower

Daniel J. Boyle ‘77 ‘97M

Joseph E. Brennan ‘86 and              
Amy L. Eyberger ‘88

Donald J. Bridge ‘86 and                 
Michele Pokoiski Bridge ‘86

Anthony J. Bruno Jr. ‘70 ‘75 and 
Andrea Recordon Bruno ‘71

Amy C. Bucha ‘12 ‘14M

Jennifer M. Buckley ‘01

Watson S. Bullock ‘67

John S. Burns III ‘74

Eric J. Busillo ‘06

Joonhyung Byun ‘91Ph.D.

W. Murray ‘50 and                               
Mollie B. Campbell

David T. ‘77 and Dawn B. Bach

Cheryl LeBlanc Bachman ‘83 and 
William S. Bachman

Terrence M. Baker ‘82 and        
Lynda Wacksman Baker ‘89

Nicolaas A. Ballintyn ‘75 ‘82M

James A. ‘69 and Judith J. Barger

John B. Barr ‘04

Lyndon O. Barton ‘72M and       
Olive Simon Barton ‘04

Vincent G. Basilio ‘93 and         
Laura Semian Basilio ‘93

George S. Batchis ‘61

Gary J. ‘85 ‘88M and                           
Patricia S. Becht

Victor P. Jr. ‘51 and                           
Dolores M. Beiriger

Ellen Fletcher Benedict ‘75 and 
Richard A. Benedict

Gustaf O. Bengtson ‘49

Stephen D. Benson ‘67

John J. Berting ‘12

Eric P. Beyeler ‘85M ‘87Ph.D. and 
Sarah Bryan Beyeler ‘83 ‘94M

Richard A. Biddle ‘78 and           
Anne Schulte Biddle ‘80

Geoffrey A. Bidlack ‘77

Gerard B. Bijwaard ‘63 and           
Patricia Burke Bijwaard ‘64M

Robert C. ‘66 and Georgia F. Bill

Benjamin I. Binder-Markey ‘08 
and Caitlin A. Markey ‘07

Robert W. Bloom ‘73 ‘75M and 
Lynne Adams Bloom ‘99M

Russ Jr. ‘67 and Judy Bonadonna

David E. Botzler ‘82 and                        
Maureen Donahue Botzler ‘84

Major Gifts
Taoreed O. Badmus ‘90Ph.D. and Ann Massey Badmus ‘84

Estate of Paul F. Berry Jr. ‘51*

Charles H. Collier III ‘65

Paul N. ‘66 and Flo Z. Costello

David R. Helwig ‘73 and Constance LaRoe Helwig ‘73

John B. Kelly ‘83 and Terri Connor Kelly ‘83

Vance V. Kershner ‘79

William G. Mavity ‘72

Wayne E. McCabe ‘57

John K. Ryder ‘86 and Suzette Asbury Ryder ‘86

Thank you donors!
We wish to thank the many ME friends and alumni who have made generous 
contributions over the past year. Your gifts are used for many worthwhile purposes, 
including support of our interdisciplinary fundamental research and educational 
programs. To donate, use the enclosed envelope or visit www.udconnection.com and 
click Donate Today. To designate your gift to ME, select other and specify Mechanical 
Engineering. Or, to discuss a specific gift, contact Barbara Maylath, director of 
Development, at bmaylath@udel.edu or (302) 831-7273.

July 1, 2013 - June 30, 2014

Names written in blue represent gifts made specifically to ME.              *Indicates deceased

Eugene T. Jr. ‘90Ph.D. and                   
Mary W. Camponeschi

Thomas W. Carter Jr. ‘90 and          
Ann Truszkowski Carter ‘89 ‘93M

Andrew T. Caulfield ‘14

Dean R. Cave ‘83

Liang Cheng ‘10Ph.D.

Stephen A. Chesser ‘89

W. Richard Clendaniel ‘53 and 
Nancy Peck Clendaniel ‘55

Nathan ‘63 ‘73M and Carolyn T. 
Cloud

Peter J. Cloud ‘65 and                        
Marcia Maucher Cloud ‘64 ‘76M

W. David Cockey ‘76 and              
Katherine Ward Cockey ‘82M

Mark E. Conroy ‘80

Anthony M. Coppola ‘11



56 DEPARTMENT OF MECHANICAL ENGINEERING  |  2015

U
N

IV
ER

SI
TY

 of
 D

EL
A

W
A

R
E

D
O

N
O

RS

Terrell L. Corder ‘10

Leslie Hersh Crane ‘97M

Kevin J. Cresswell ‘91 and            
Lisa Niedbala Cresswell ‘92

James W. Crichton Jr. ‘75 and 
Pamela Ellis Crichton ‘68

Anna E. D’Alessio ‘13

William P. D’Amico Jr. ‘77Ph.D. and 
Patricia Harman D’Amico ‘64 ‘71M

Edward Jr. ‘66 and                           
Marie J. Darlington

Sean R. Darras ‘08 and                 
Brittany J. Russo ‘08

Paul E. Davis ‘67 and Isabelle 
Manwiller Davis ‘67

Thomas A. Davis ‘62

Stacy M. Dedinas ‘90

Mark A. Sr. ‘81 ‘83M and              
Katherine H. Degli Obizzi

D. Cameron DeHeer ‘90 and 
Heather Cullen DeHeer ‘89

Edmund J. ‘97 and                              
Josselyn Delussey

Daniel H. Derick ‘84 and                
Patricia Murch Derick ‘88 ‘99M

John B. ‘65 and Anne P. Derr

James ‘93M ‘04Ph.D. and                 
Carmel J. DeSpirito

Dennis O. Dever ‘80 and                   
Joyce Polecaro Dever ‘80

Douglas J. DeVoto ‘08

James S. Dick ‘59 and                      
Louise Lattomus Dick ‘59

David S. Diefenderfer ‘86 and 
Carolyn Suggs Diefenderfer ‘86

Ralph B. Dill III ‘66

Arthur R. ‘72 and                                
Patricia A. DiNicola

Charles G. Dixon ‘75

Megan Boaman Dixon ‘02

Edward J. Doll ‘14

Kenneth S. Dominy ‘90

Mark J. Donald ‘71

Leonard J. ‘78 and                                
Eileen M. Doolin

R. Dennis Dove ‘63 and                    
Pamela Stavrou Dove ‘63

Kenneth L. Eaby ‘73*

Chandler S. Jr. ‘59 and                       
Sharon K. Eason

John R. Eisenbrey III ‘05

David C. Ellsworth ‘83 and               
Charisse Carroll Ellsworth ‘82

Michael B. Emery Jr. ‘83

Ian H. Enterline ‘08

Patrick R. Erbe ‘09 and                        
Melissa Poggi Erbe ‘09

John J. Erhart ‘79

Raul Esparza Jr. ‘73

Michael J. Falduto ‘12

Bakhtier Farouk ‘79M ‘82Ph.D.

Wayne A. Fearn ‘86

Robert C. Ferguson Jr. ‘56 ‘62 and 
Dorothy Strobel Ferguson ‘56

Peter N. Ferrick ‘68

John A. Firgau II ‘82

Christopher A. Fisher ‘90 ‘92M 
and Linda Crowe Fisher ‘89

Richard E. Fisher ‘53

Davis J. Flanagan ‘14

Jean Hardin Fletcher ‘51

John M. III ‘89 and                     
Lynne A. Fletcher

Christine Terpenning Foster ‘92*

Henry O. Foster ‘65Ph.D.

Sean M. Foster ‘91

Robert M. Francis ‘81

Christine Laletas Frangakis ‘75 
and John N. Frangakis

Robert A. Freedman ‘87 and 
Diane Forschirm Freedman ‘88

Robert H. ‘72 and                       
Francine S. Freedman

Stephen F. Fromyer Jr. ‘78

Christopher S. Gale ‘09

Gerard J. Gallo ‘11 ‘15M

Thomas A. Gamble ‘52

George J. ‘72 and Molly H. Gard

Adria M. Garhart ‘87

Clavel Albay Gempesaw ‘82M 
‘91Ph.D. and Conrado M.              
Gempesaw II

Dean S. Gilchrist ‘68

Thomas M. Golden ‘82

Noel A. Goldstein ‘99

Mirek Golebiowski ‘82

David H. Good ‘76

Andrew N. Gorman ‘87

Nicolette V. Grannum ‘14

William D. Green ‘61 and                
Constance Reburn Green ‘61

Gregory S. ‘73 ‘81 and                 
Phyllis Greer

J. Philip Greiner ‘68

Paul V. Grey ‘73 and                           
Theresa Clifton Grey ‘82

Eric F. Griesinger ‘81

Anthony R. Gundry ‘89 and               
Terry Parker Gundry ‘88

Charles W. Gurney ‘54

Taiseer Habib ‘07

H. Martin Halvorsen Jr. ‘65

Richard F. Hammond ‘52

Scott R. Hansen ‘01

Robert M. Hartman ‘88Ph.D.

Fred G. Harvey ‘50

Barry W. Hauf ‘67

John L. ‘69 and                               
Judy M. Haverstick

Gary A. ‘80 and Lisa M. Hecht

Sassan Hejazi ‘83

Mark J. ‘81 and Kathleen S. Heller

Stephen C. ‘78 and                            
Nina R. Hemberger

Bryan E. Hennigan ‘10

Benjamin A. Henry ‘14

Jason R. Hernandez ‘14

Samuel A. Hewes ‘75

Donald T. Hoffecker ‘51 and             
Muriel Bear Hoffecker

Henry M. Holly III ‘80

Art ‘55 and Jacqueline V. Holveck

Gregory E. Homan ‘82

Edwin F. Hopkins ‘00 and                
Christine Bavaro Hopkins ‘00

John W. Hopkins ‘83 and                 
Ellen York Hopkins ‘83

Mark W. ‘80 and Mary B. Hopkins

Thomas E. Hopkins ‘55 ‘60M and 
Sally Steele Hopkins

Edmund O. Howell ‘58

Clinton H. Hubbard Jr. ‘68

Daniel S. Hudson ‘82 and             
Mabeth Wilson Hudson ‘82

George S. Hudson ‘56 and             
Barbara Pearce Hudson ‘58

John I. Hudson ‘81

Donald J. ‘72 and Karen M. 
Hufford

John D. Hukill ‘54 and                          
Jay Rowland Hukill ‘56

David Hutton ‘67 and                      
Susan Deppert Hutton ‘67

Frank S. II ‘58 and Jane G. Hyer

Robert H. Irwin ‘51

Edward C. Jackson ‘83 and                
Ruth Gregory Jackson ‘83

David L. Jacoby ‘76 and                  
Esther Kim Jacoby ‘79

Carl H. Jahn ‘50

Sharnita P. James ‘14

Suresh S. Jayanthi ‘95M and             
Padma Kondury Jayanthi ‘98M

Scott T. Jednacz ‘72

Keith A. Jessop ‘97

Stefanie Rose Jessop ‘01

Charles E. ‘73 and                         
Constance T. Joanedis

Adriaan Jobse ‘62 ‘64M

William B. and Karen S. Johnson

Chetwyn M. Jones ‘07

Seward L. Jones ‘53
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Edward J. ‘57M and                         
Mildred E. Kaliski

Amit Katiyar ‘12Ph.D.

Clayton D. Kauffman Jr. ‘58

James W. Kegelman ‘88 and              
Natalie Forster Kegelman ‘91

Jerome T. Kegelman ‘78

Elizabeth M. Keighley ‘07

Edward J. Kelczewski ‘60

Darrell C. ‘85 and                               
Adrienne O. Kelly

Young-Kil ‘73M ‘76M ‘78Ph.D.            
and Susan M. Kim

Brent L. King ‘96 ‘99M

Irvin B. King ‘65

Durand R. Kinloch III ‘61 ‘65M 
‘70Ph.D. and Barbara Keen          
Kinloch ‘62

Robert W. Kinney ‘70

Stephen P. ‘77 and                            
Ericka M. Kinsey

Robert G. Kitson ‘87 ‘01M and 
Christine Curtice Kitson ‘87

Howard S. ‘67M ‘70Ph.D. and               
Janet H. Kliger

Parasar Kodati ‘06M

Frederick H. Kohloss ‘51M

Travis J. Krell ‘12

Steven J. ‘79 and Holly E. Krinsky

Ashok Krishnamurthy ‘95M

Samuel J. Kursh ‘69

Michael D. Kutzer ‘05 and               
Lindsay Novotny Kutzer ‘06

George K. Lacsny ‘72 ‘76M               
and Lorraine Rzewnicki Lacsny 
‘72 ‘77M

Andrew W. Lane ‘12

James R. Laser ‘69

Jody Laynor Latimer ‘87 and 
Timothy C. Latimer

John A. Lawton ‘78

Maurice D. LeCompte ‘92

Carter M. ‘79 and                                
Roslyn K. Ledeker

Herman R. Leep ‘67M

Mark O. LeFevre ‘76

George A. Leleko ‘72

Christopher D. Leonard ‘13

Wen Li ‘14

Allen C. Liddicoat ‘71

Jamie Hirsch Linton ‘90M and 
Michael F. Linton

Charles J. Litz Jr. ‘51

Chia S. Liu ‘65M ‘67Ph.D.

Anthony M. Loccisano ‘12

John B. Long Jr. ‘57

William J. Long ‘83 and               
Miriam Ronchi Long ‘84

William H. Lotter Jr. ‘56*

Frederick G. Ludman ‘69 and              
Lois Binley Ludman ‘65

John P. Ludman ‘92 and                
Angela Spinelli Ludman ‘92 ‘98M

Bradford S. Luff ‘82

Geoffrey D. Lukin ‘14

Rachael L. Lutchmedial ‘14

Wayne A. Lyons ‘61

G. Greer MacMasters Jr. ‘58

David J. Maguigan ‘70 ‘76M and 
Jane Mayberry Maguigan ‘75

Daniel M. Maguire ‘86M

F. J. Mainwaring Jr. ‘61 ‘63M and 
Barbara Bloom Mainwaring ‘62

John F. Maiorano ‘57

William F. Maloney ‘68 ‘73M

Kenneth J. Manley ‘14

Paul J. Manning ‘85

Brent L. Marsh ‘68 ‘70M ‘73Ph.D.

John R. Martin ‘84

Jon P. ‘82 ‘84M and                             
M. Megan Allen Martin

Thomas R. Masino Jr. ‘90

Sarah M. Masters ‘14

Michael S. and Ellen H. Matz

Mark A. Maurer ‘84

Howard R. McCabe ‘60

Joseph E. McCafferty ‘57

Alexander L. McDonald ‘09

James P. McFadden ‘50 and           
Nancy Corcoran McFadden

Richardson D. McKelvie ‘79

Thomas A. McKenna ‘52 and   
Jane Vannerson McKenna ‘52

P. L. McWhorter III ‘54

John S. McWilliams ‘90

Daniel G. Meckley V ‘03

Daniel P. Meier ‘81 and                
Nancy Skibicki Meier ‘80

Clayton J. Merkle ‘14

Joan Greaves Messick ‘92 and 
Steven J. Messick

Edward A. Miller ‘63 and              
Patricia Bell Miller ‘59

Russell N. Miller ‘74

Edward A. ‘52 and                                 
Suzanne B. Milligan

David J. Mills ‘90 and                 
Dawnelle Harrison Mills ‘92

Steve E. Minor ‘79 and                 
Vicki Turpin Minor ‘80

James P. Modrak ‘67Ph.D.

Mary Louise Brzezicki Mogan ‘84 
and Kenneth J. Mogan

Sonlly J. Monclus Jr. ‘09

Henry III ‘81 and                                        
Stacie A. Moncure

Carl G. Moore Jr. ‘74

G. Frank ‘49 and Helen H. Moore

Reza F. Moqtaderi ‘71 and                    
Susan Mitchell Moqtaderi ‘69

Jodie Kuchler Morgan ‘85

William T. ‘61 and Nancy S. Morris

Anne W. Morrison ‘69 ‘73M

John L. Morrow Jr. ‘73 and         
Dana-Jeanne Fricker Morrow ‘73

Sepehr Mostaghim ‘70 and          
Nancy Waite Mostaghim ‘69

Swarnajay Mukherjee ‘12Ph.D.

Craig W. Murray ‘93 and                      
Dana Testa Murray ‘96

Lawrence E. Murray ‘58 and             
Dorette Mueller Murray ‘58

Martha Meaney Murray ‘87

William L. ‘49 and                                    
Audrey L. Natale

Alvin E. Neiger Jr. ‘60 and            
Barbara Williams Neiger

Kailey P. Nelson ‘14

Claire K. Ngengwe ‘08

J. David Nicoll ‘68 and                   
Jill Hunsinger Nicoll ‘69

Ralph M. ‘80 ‘96M and Jill L. Nigro

Tina Susi Nolte ‘90 and              
Christopher G. Nolte

William M. O’Connell Jr. ‘81 and 
Pamela Tomes O’Connell ‘81

Oluseyi O. Onawola ‘04M

Richard T. Onley ‘50

Timothy C. ‘00 and                              
Lauren E. O’Shea

David C. Palma ‘09

James K. Parthemore ‘74 and 
Elizabeth Blair Parthemore ‘73

Richard L. Pase ‘63

Charles W. Pell ‘83

Richard W. Perry ‘56

Gary N. Peterson ‘87

Andrew Phillips ‘10

Oren B. Jr. ‘68 and                                  
Judith N. Phillips

Michael J. Pietrobono ‘86

Robert H. Pigford ‘68 and                
Patricia Houchin Pigford ‘66

Albert R. ‘82 and Elizabeth A. Piha

William A. ‘70 and                                    
Sandra V. Podgorski

Frederick W. Polaski ‘71 and            
Mary Jean Walnock Polaski ‘73

James H. ‘72 and Mary W. Poole

Steven R. Poole ‘86

Barry H. ‘65 and                                       
Elizabeth H. Pritchard

John M. Pursell ‘49*

Paul F. Pustolski ‘74
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Jennifer Watt Pyle ‘79 and             
Harvey B. Pyle

Kelley A. Pyle ‘11

Kennith L. ‘84 and Laura S. 
Quesenberry

James M. Radka ‘76

James R. ‘49 and Gloria S. Reagan

Kevin Reynolds ‘77 and                
Valerie Holtje Reynolds ‘77

Donald R. Rice ‘73

William D. Richards ‘63

Donald R. Ritter ‘71

Ferdinand C. Ritter ‘49

Ariel P. Roach ‘11

Theodoros D. Roustopoulos ‘12

Richard B. Sager ‘55

James J. Sargianis ‘10 ‘12M

Evan R. Sasson ‘93

J. Matthew Scarborough ‘96 ‘97M 
and Melissa Bailey Scarborough 
‘03M

Andrew P. Schmalz ‘06M

Nikolas J. Schreiber ‘14

Kevin R. Schultz ‘10

Thomas F. Sealman ‘62

Amir R. Sedigh Haghighat ‘09

Barry S. Seidel ‘53 and Phyllis 
Schulman Seidel ‘55 ‘81M

Barry M. Seidenstat ‘80

Kenneth E. Seitzer ‘78

Michael J. Serafinas ‘11

George J. ‘72 and Maryann Sestak

Larry L. Shafer ‘74

Hayley J. Shaw ‘14

Joseph J. Shen ‘73

Michael R. Sherretz ‘01 and           
Kelly Scollon Sherretz ‘01 ‘04M

C. A. Jr. ‘72 and Kimberly P.          
Simmons

Balvinder Singh ‘85

Robert J. ‘72 and                                 
Angela A. Singley

John R. Sr. ‘68 and Lois H. Slack

James W. Sloan ‘85

Joseph P. Smiley ‘78 ‘97M ‘10M

Alton P. Smith Jr. ‘66 ‘73M and 
Suzanne McCoy Smith ‘67

Ryan N. Smith ‘96

Price K. Snyder ‘51

Nancy R. Sottos ‘86 ‘90Ph.D.

Matthew P. Spencer ‘00

J. Bruce Spiller ‘73 and                  
Evelyn Ewing Spiller ‘75

Jonathan R. Stahl ‘90

George F. Starzmann ‘59

John R. Starzmann ‘68 and           
M. Carol Hitchens Starzmann ‘68

Frederick P. ‘64 ‘66M and              
Arlene Stecher

Kyle D. ‘10 and                             
Lindsay A. Steelman ‘10

Frank A. Stevens ‘57

John J. Stevens ‘90

Robert L. ‘58 and                           
Gretta E. Stevens

G. Mark Stofega Jr. ‘67 and              
Janet Fallow Stofega ‘67

Francis W. Strahorn ‘47

Carl W. Strickler ‘78

Barry L. ‘81 and                                 
Rebecca L. Strohmeier

Walter P. Jr. ‘67 ‘71M and              
Barbara H. Stroud

Terry L. Stuchlik ‘76 and                  
Kelly Carmine Stuchlik ‘76

Walter B. Sturek Sr. ‘71Ph.D.

Swaminathan S. Subbiah ‘89Ph.D.

Erin M. Sullivan ‘10

Scott P. ‘70 and Donna L. Sullivan

Richard D. Swope ‘60 ‘62M 
‘66Ph.D.

Scott C. Talley ‘86 and                 
Jennifer Hogan Talley ‘87

George G. Tatnall ‘57 and                     
Ann Weslager Tatnall ‘57

Robert S. ‘88 and Carol A. Taylor

William J. Taylor Jr. ‘83 ‘88M and 
Jan Patterson Taylor ‘83

David G. Tennent ‘78

Larry J. Thompson Jr. ‘94

Robert H. Thompson ‘57 ‘61M

Xiao L. Tong ‘98Ph.D.

David C. Trimble ‘50*

Evelyn Crowl Tucker ‘79

Peter A. ‘66M and Louise Tuschak

Vincent T. Uathavikul ‘07

Jeffrey D. Ulchak ‘12

Alfred J. Unione ‘67 and                          
Rebecca Ennis-Unione ‘73

Micah K. Uzuh ‘13

Laura Van Der Post ‘14

Charles L. Van Meter Jr. ‘51*

Thomas C. VanMeter ‘57 and 
Barbara Lewis VanMeter ‘58

Michael V. Vari ‘86 ‘95M

Jamie D. Varner ‘86 ‘87 and                
Linnea Smith Varner ‘87

Kent A. Vendrick ‘72 and             
Deborah Kalbach Vendrick ‘75

Richard G. Vincent ‘48

Stephen S. Vinson ‘82 and               
Joann Sheaffer Vinson ‘73 ‘83M

Kenneth R. ‘77 and Jill B. Waeber

William B. III ‘62 and                       
Allyn A. Wagamon

Joseph A. Jr. ‘71 and                     
Cynthia E. Walkowski

James J. and Sally F. Waller

Lian-Ping and Yalien Wang

Liyun Wang and Peixiang Gong

Kevin W. Warren ‘92 and                 
Jenifer Anstine Warren ‘90

Newton G. ‘61 and                           
Marilyn M. Wattis

Jeffrey C. Weil ‘67

Elizabeth Boelhouwer Werner ‘84 
and Robert A. Werner

Edward D. Western ‘65 and            
Virginia Alexander Western ‘66

Cindy Connor White ‘84

Walter E. White Jr. ‘56

Andrew D. Whitehead ‘12

Kenneth L. Wiggins ‘72

Christine N. Wilkerson ‘14

M. Jeffrey ‘80 and Clara A. Willey

David L. Wimberley ‘69 ‘70M ‘75M 
‘77Ph.D.

Jeffrey A. Wineholt Sr. ‘96

Thomas P. Wirt ‘85

Fred Wolpert ‘69M

Thomas A. Wood Jr. ‘51

Steven D. Wright ‘02 ‘11M               
and Bonnie Willis Wright ‘05

John B. Wyckoff ‘89

Mark E. Wylie ‘77

Jin Yan ‘07Ph.D.

Da-Jie Yang ‘97Ph.D.

Aristedes Yiournas ‘01

Bruce A. ‘79 ‘82M ‘85Ph.D.            
and Babetta M. Yost

Hang Yu ‘15Ph.D.

James N. Zaiser ‘57 ‘61M ‘64Ph.D. 
and Marilyn Smith Zaiser ‘56

Chengkun Zhang ‘13Ph.D.

Raoyang Zhang ‘00Ph.D.

David Zipf ‘14

Jeanette Price Zipf ‘75

Steven W. Zorrer ‘84 and                 
Laura L. Fontana

Howard J. Zwick ‘88 ‘94M and 
Robin Strassner Zwick ‘96M



Design Studio – Help keep the momentum going!
What an exciting start for mechanical engineering’s new Design Studio! This unique learning 
environment for students fosters interdisciplinary collaboration and hands-on learning.

The Design Studio is a 5,500-square-foot “hacker-space” on the first floor of Spencer Laboratory 
that includes space for group projects, computer-aided design, prototyping and design 
validation. It is a community space that is open 24/7 for ME students and their collaborators.

Like any good “hacker-space,” the Design Studio is constantly evolving based on the needs of 
our community of young inventors. Current renovation projects include the redesign of “The 
Hive” (collaboration room), acquisition of new computer-aided-manufacturing equipment, and 
creation of a mechanical testing core facility within The Studio.

To support these projects, contact Barbara Maylath, director of 
Development, at bmaylath@udel.edu or (302) 831-7273.
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2016 will mark our department’s 125th anniversary. 
Share your thoughts on how to celebrate this milestone.

www.me.udel.edu/125
125
YEARS!
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Visit www.me.udel.edu/125 for a trip 
down memory lane through mechanical 
engineering’s first 125 years.


