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Auburn alumni inducted
into Hall of Fame

Douglas McCrary, director
and vice chairman of the board of
directors for Baskerville-Donovan
Inc., was inducted into the State of
Alabama Engineering Hall of Fame
in 2004. A Centreville native,
McCrary received bachelor’s and
master’s degrees in mechanical
engineering from Auburn
University in 1952 and 1953 and
took part in Harvard University's
advanced management program in
1678,

McCrary spent his career in the
electric power industry bringing in-
novations that strongly benefit
Alabama electric consumers. After
graduating from Auburn, he
worked through many engineering
jobs and challenges and was pro-
moted to engineering assistant
manager at Alabama Power in
1967. He was at the heart of plan-
ning and designing hydroelectric
plants on the Coosa and \Warrior
rivers. Upon completion, they brought Alabama an emission-free fuel
source, modern flood controls and new venues for water recreation.

According to McCrary, Auburn degrees equipped him to embark on his 41-
year career with Southern Company, owner of Alabama Power and
Pensacola-based Gulf Power. In 1971, he was appointed Alabama Power’s
vice president for construction. He later became Southern Company
Services’ executive vice president and CEO of Pensacola-based Gulf Power
in Florida, from which he retired in 1994. McCrary serves as president-
emeritus of Gulf Power Co.

His relationship with Auburn remains productive. He shares his time and
wisdom as a mainstay of the Auburn Alumni Engineering Council. A
Pensacola firm of which he is a board member has endowed a scholarship,
hires and nurtures Auburn engineering co-op students, and recruits nu-
merous employees among Auburn alumni. McCrary's hard work and dedi-
cation to engineering have earned him several awards including Auburn’s
Outstanding ME Alumnus Award in 1988, the Silver Knight of
Management from the National Managers Association, and Industrial
Leader of the Year from the Pensacola Chamber of Commerce.

Auburn mechanical engi-
neering alumnus Douglas
McCrary '52 (right) with
fellow Auburn Engineering
alumni and State of
Alabama Engineering Hall
of Fame 2004 inductees
Oliver Kingsley (left) and
Forrest McCartney.
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Auburn mechanical
engineering alumni
and State of Alabama
Engineering Hall of
Fame 2003 induc-
tees Charles McCrary
(above) and Leonard
Mitchum, with wife lla

After serving in the U.S. Air Force, McCrary continues to serve his com-
munity. He is a member of the local United \Way directorial board, YMCA,
Sacred Heart Foundation, and regional literacy coalition. He and his wife
Sara raised a family of three. Son Charles is CEO of Alabama Power and
joins his father in the Hall of Fame.

Charles McCrary, 2003 inductee, earned his bachelor’s degree in me-

chanical engineering from Auburn, then joined Alabama Power Company in
Engineering, System Planning, Fuels and Environmental Affairs, giving
him hands-on experience in ensuring Alabama a reliable, affordable, en-
vironmentally-sensitive supply of electric power. As president and CEO of
Alabama Power, he challenged Southern Company’s dozens of individual
generating plants to share practices and efficiencies to become the
world's best. In addition to providing cost-efficient electricity, under
McCrary’s direction Alabama Power will have invested $1.5 hillion in
“green” technologies for its generating units by 2010. McCrary is also
president of Southern Electric Railroad Company — the largest private-
ly-owned railroad in the country, with more than 11,000 rail cars used
to deliver fuel to generating plants.

He graduated from Shades Valley High School, and in addition to his de-
gree from Auburn earned a Juris Doctor degree from Birmingham
School of Law. McCrary is a member of the Auburn University Board of
Trustees and the Auburn Alumni Engineering Council. Nationally, he
serves on the boards of the Southeastern Electric Exchange and the
Assaciation of Edison llluminating Companies.

Leonard Mitchum, a 2003 inductee, is a 1951 Auburn mechanical
engineering graduate who focused his career on developing satellite tech-
nologies. He was instrumental in eight Explorer satellite missions — the na-
tion's first Earth-orbiting satellites. He continued developing satellites by
spending the next 30 years at Space Craft Inc., best known as SCI
Systems, Inc., but now formally Sanmina-SCI Corp. In 1992, SCI earned a
place in the State of Alabama Engineering Hall of Fame.

A Talladega native, Mitchum was a registered engineer for 30 years. His
gratitude toward Auburn University continues in the generous endowment
he provided for the Mitchum Presidential Scholarships. Several of these full
scholarships in engi-
neering are awarded
yearly.

The State of Alabama
Engineering Hall of
Fame was founded in
1987 to honor, pre-
serve and perpetuate
the outstanding accom-
plishments and contri-

butions of individuals,

projects, and corpora-
tions/institutions that
have brought and con-
tinue to bring significant
recognition to the state
of Alabama.



Message from the chair

Having completed a decade as chair of the Department of
Mechanical Engineering and four decades as a faculty member in
the department, | cannot help but reflect on some milestones.
Any department has it highs and lows. At the moment a lot of
great things have been accomplished and others are clearly on
the horizon.

\We achieved six-year accreditation for the second consecutive
time — a first in the history of the department. Ross Hall is being
completely renovated into a modern, state-of-the-art facility and
we are on track to move in during the summer, for a temporary
stay until the 2009 completion of the ME building scheduled as
part of Phase Il of the Transportation Technology Center.

Despite instituting measures to raise the bar on the quality of our
graduates, including two comprehensive exams, prerequisite
quizzes, and reduction in partial credit, our enrollment has in-
creased. Testament to our students’ engineering ability is the suc-
cess of our vehicle teams, which in head-to-head competition con-
sistently rank in the top 10 percent of the nation’s engineering
programs.

Our graduates’ scores on the Fundamentals of Engineering exam
are competitive with national peers. Because of the hard work David Dyer
and dedication of our faculty, not only has the academic program for un-
dergraduates been improved but our research productivity has reached an
all time high of more than $250,000 of research expenditure per faculty
member, a metric which meets or exceeds that of the nation’s top 20 me-
chanical engineering programs. This means that on average every faculty
member is not only providing for the high quality education of undergradu-
ates and service to the university and the state, but is securing and spend-
ing $1,000 of external funds per day in support of research activities.

One of my pet projects is the annual Mechanical Engineering Alumni
Conference and in October we completed our third. Information on the up-
coming conference is available at www.eng.auburn.edu/me, and detailed
information will be provided in our next newsletter. | would like for each of
you to plan on attending. In order to maintain our accreditation and to op-
timize our program, it is essential that we receive and implement feedback
from our alumni — the conference is a vital tool in this endeavor.

You can get a detailed picture of departmental activities in this newsletter.
Both student and faculty accomplishments are highlighted. You will also
find information on alumni accomplishments — one of which is the induc-
tion of Douglas McCrary into the State of Alabama Engineering Hall of
Fame. We should never overlook the contributions of staff. Two of our
own, Karen Clark and Shirley Lyles, have been honored with the universi-
ty’'s Spirit of Excellence award.

The department has a vision for the future that is documented on our \Web
site. | hope | have conveyed to you the potential of the department — we
truly can achieve top 10 stature amongst departments in the nation. |
would like to thank our donors for their contributions over the past six
months. Sometimes individuals feel that the amount they can contribute
may not be significant — | can assure you that this is not the case. \We
are building an endowment for excellence using modest contributions
which are not specifically earmarked. This fund, in combination with major

gifts, can allow us to achieve our goals.



Katrina brings
student to Auburn

When Tulane University canceled fall semester in re-
sponse to the damage Hurricane Katrina caused to the
Gulf Coast, New Orleans native Zachary Roussel, a junior
in mechanical engineering, came to Auburn.

“Auburn allowed me into its engineering program the
same day | applied,” says Roussel. “| chose Auburn be-
cause it is very close to my mom’s house in Baton Rouge,
and could be reached by charter bus in a day, which is
very important to me. | knew Auburn’s NROTC program
is solid, as is its College of Engineering. | had made sev-
eral friends in Auburn NROTC through my summer cruis-
es with NROTC.”

Roussel is studying navigation | (NROTC class), machine
design, fluid mechanics, and thermodynamics.

“I like the school spirit above anything else at Auburn,” he
adds. “School spirit says a lot about the school you are
attending. After graduation, | plan on joining the Navy
submarine community as a Nuclear Power Officer.”

After completing the Navy’s Nuclear Power School
(classroom time) and Prototype (hands-on work), Roussel
hopes for his first tour on a submarine, preferably an SSGN (guided mis-
sile fleet) or SSBN (ballistic missile fleet).

Zachary Roussel

“As much fun as I've had at Auburn with the people, the football games,
and the extremely cordial faculty, | will be returning to Tulane for spring se-
mester,” says the New Orleans native, whose family home sustained only
minor wind damage.

Flowers named to post
IN graduate school

Auburn University's Graduate School has announced the appointment of
George Flowers as acting associate dean effective fall 2005. In a
joint appointment, Flowers will continue as professor of mechanical
engineering.

After receiving his bachelor’s degree in mechanical engineering from
Auburn in 1984, Flowers earned his master’s and doctoral degrees
from the Georgia Institute of Technology in 1985 and 1988, respec-
tively.

Following graduation, he taught at the University of South Florida and
has been on the Auburn faculty since fall 1990. His current re-
search focuses on dynamics, vibration, and control of mechanical
systems, with particular emphasis on rotating machinery.

Flowers was also recently appointed Alumni Professor by Auburn
University Provost John Heilman. The five-year appointment is award-
ed to faculty on the basis of accomplishments in instruction, re-
search and outreach. Other alumni professors in the department
are Sushil Bhavnani (2003), Wiliam Gale (2004) and Hareesh
Tippur (2002).

George Flowers



Graduate student wins
electrochemical award

Materials engineering doctoral candi-
date Sheetal Paliwal from
Hyderabad, India and her advisor
Aleksandr Simonian of the mechani-
cal engineering faculty won the Best
Poster award at a meeting organized
by the Georgia chapter of the
Electrochemical Society, one of the
nation’s largest professional societies
devoted to study and research in
electrochemistry, Micro-Electro-
Mechanical Systems (MEMS) and
nanotechnology.

The award-winning paper entitled
“organophosphate neuratoxins detec-
tion using an enzyme-based biosen-
sor and confirmation of binding
chemistry by surface plasmon reso-
nance,” is co-authored by Leamon
Viveros and James Wild of Texas
AS&M University and David McCrae of
Research International in Monroe,
Wash. McCrae and Wild assisted with the enzyme and instrumentation.

Auburn safety team
competes internationally

In June, Auburn University's Enhanced Safety of Vehicles (ESV) Dynamics
Team, among seven other teams representing North America and six in-
ternational teams, participated in the 139th
International Collegiate Student Safety
Technology Design Competition in VWashington, D.C.

The competition gives senior and/or graduate
student teams from North America, Europe
and Asia-Pacific an opportunity to design,
build and demonstrate a cost-effective con-
ceptual scale model that embodies vehicle
safety technology. The top two finishers,
University of Virginia and two women engi-
neers from Spain, were recognized by the
National Highway Traffic Safety Administration
(NHTSA), the Department of Transportation
and ESV competition sponsors.

Based on a project proposal the Auburn team
presented in November 2004, the NHTSA se-
lected it as a regional finalist and awarded it
$2,000, which was matched by the Samuel
Ginn College of Engineering. In March, after a design review on the Auburn
campus, the team was named a North American finalist.

Members of Auburn’s ESV team were Randy \Whitehead, team leader and
a master’s student in mechanical engineering from Mobile; Ben Clark, a
mechanical engineering senior from Toney, Ala.; and mechanical engineer-
ing graduates Matt Breland from Pelham, Ala. and Kenny Lambert from
Auburn. Mechanical engineering faculty David Bevly and George Flowers
served as advisors.

Sheetal Paliwal (left) and
Aleksandr Simonian

Kenny Lambert, an ‘05 me-
chanical engineering gradu-
ate and former member of
Auburn’s Enhanced Safety
of Vehicles Dynamics Team,
with Auburn’s display at the
International Collegiate
Student Safety Technology

Design Competition in
Washington, D.C. in June.



Jong Wook Hong

Whitehead was in charge of the majority of the engineering tasks, the en-
gineering management, budget, logistics of travel, vehicle simulation, sta-
bility control development, presentations, and reports. Lambert and
Breland handled project support and performed experiments at a tennis
court. Clark was responsible for developing the wireless data acquisition
system (telemetry) for the remote control car.

Focusing on faculty

Jong Wook Hong, joined the Department of Mechanical Engineering as
a tenure-track faculty member in the materials engineering program. He
comes to Auburn University from the California Institute of Technology
(Caltech) in Pasadena, Calif., where he worked as a postdoctoral scholar.

Hong's interests include nano/microfluidics,
nanobiotechnology, microarray and biomolecular
engineering — areas in which his résumé includes
extensive experience. While at Caltech, he devel-
oped integrated microfluidic devices for single cell
analyses, devised the first microfluidic systems for
molecular biclogy, and led application of microflu-
idic systems for environmental applications. In ad-
dition, Hong has research and professional experi-
ence with corporations including Hitachi DECO,
Mitsubishi Chemicals and Arbiotech. He also
served as a lieutenant in the Korean Army. At
Auburn, he will focus on the application of microflu-
idics — technologies that use very tiny volume of
fluid.

“We can deal with nanoliter (one billionth of a liter)
or picoliter of samples easily,” says Hong. “With
the new technologies, we can do a lot of new
things that were not available before.”

Prior to Caltech, he worked at the Institute of
Physical and Chemical Research (RIKEN) and the
Institute of Industrial Science at the University of
Tokyo in Japan. Hong holds bachelor’s (1991) and
master’s (1995) degrees from Pukyong National
University in Korea and a doctoral degree (2000)
from the University of Tokyo.

Peter Jones joined Auburn University as an assistant professor in
1980. After earning his bachelor’s degree in mechanical engineering from
the University of California at Berkeley in 1978 and an ocean engineering
degree from MIT in 1981, he worked in the avionics and offshore ail in-
dustries before attending Rice University for his doctoral degree, complet-
ed in 1990.

Jones became advisor to the Society of Automotive Engineers Mini Baja
team in 1995, helped found the Formula SAE team in 1996, and founded
the Auburn Lady Tigers Mini Baja team in 1997. In 2001 he took over
leadership of Formula and brought the three teams together under the
War Eagle Motorsports banner.

“The speed of these projects is what makes them so effective. We take
our team members through the whole prototype development process,
starting with a blank sheet of paper and going to a finished, working vehi-
cle in nine months,” says Jones. “They get invaluable experience in cause-



effect-result that would take years to
acquire working in industry.”

The teams have been competitive
successes. Over the years, the
Formula team has placed as high as
third out of 140 in international com-
petition, AU Mini Baja has earned
third out of 143 and second out of
71, and Lady Tigers Mini Baja has
won SAE’'s Challenge Grant for
Women's Leadership three times.
War Eagle Motorsports has twice
won the Society of Automotive
Engineers (SAE) Outstanding
Collegiate Chapter Award.

“We've placed graduates with
Hendrick Motorsports, Honda IRL,
Honda Manufacturing, Ford,
Chrysler, Hyundai, International
Diesel, and Saturn,” adds dJones,
who is part of an industrial engineer-
ing consortium to promote automo-
tive manufacturing education, a pro-
gram that offers seminars and
scholarships funded by the National Science Foundation and hopes to offer
automotive engineering as an academic minor at Auburn.

Jones came to Auburn with radiation heat transfer as a primary research
interest, and is still involved in developing methods for optical measure-
ment of radiative surface properties. More recently he has shifted to the
design area, and is working on biodiesel and tire/soil interactions for the
handling of off-road vehicles.

These days, Jones spends as much time crawling through brambles on the
National Center for Asphalt Technology test track site, building a Mini Baja
course, as he does in the departmental offices.

“It gives one a very great appreciation for civil engineers,” he says.

Jones is preparing for Alabama’s first SAE competition — Mini Baja East
2006 — April 13-15. Events include a 100-mile endurance race, design
report and evaluation, acceleration, log pull, land and water maneuverabil-
ity, and suspension and traction. To volunteer please contact him at
pjones@eng.auburn.edu.

Auburn engineering
council honors alumni

In September, mechanical engineering alumnus Jimmie Adams was one
of four Auburn Engineering alumni honored as Distinguished Auburn
Engineers by the Samuel Ginn College of Engineering, in conjunction with
its Auburn Alumni Engineering Council, for their contributions to engi-
neering and service to the college.

Adams, vice president of L-3 Communications Corporation, graduated
from Auburn in 1957 with a bachelor’s degree in mechanical engineer-
ing and earned a master’s degree in 1963 from the University of Texas.
A member of Auburn’s Research Advisory Council, Adams is the first
Auburn Air Force ROTC graduate to become a four-star general. His mil-
itary awards and decorations include the Distinguished Service Medal,
Legion of Merit, Distinguished Flying Cross, Meritorious Service Medal,
Air Medal and Air Force Commendation Medal.

Peter Jones

Jimmie Adams



The Sol of Auburn solar
car competes in July's
North American Solar
Challenge, a 2,500-mile
race from Austin to
Calgary, finishing fourth
in class and 12th overall
out of 30 entries.

“We are truly proud of our graduates and the ways in which they have dis-
tinguished themselves in the engineering profession,” says Dean of
Engineering Larry Benefield. “VWe are grateful that they were able to take
time out of their schedules and visit with fellow engineering alumni on the
Auburn campus.”

Motorsports teams work
toward competitive season

Sol of Auburn

Imagine crossing eight U.S. states and three Canadian provinces using only
the power of the sun. July's North American Solar Challenge (NASC)
marked the sixth time a Sol of Auburn team completed a cross-country
race with a solar-powered car.

In May, the team competed in the Formula Sun Grand Prix at Heartland
Park Raceway in Topeka, placing second in stock class and third overall out
of 30 teams and qualifying for the 2,500-mile NASC, the world’s longest
solar car race, July 17-27 from Austin to Calgary.

“Only 14 teams, including the Sol of Auburn, were able to drive the entire
2,495 miles without breaking down,” says Sushil Bhavnani, team advisor
and mechanical engineering faculty member. “This illustrates the challenge
of building a vehicle capable of driving at highway speeds in the world’'s
longest race on less power than is used to run a hair dryer.”

According to Bhavnani, the Sol of Auburn team, which finished fourth in
stock class and 12th overall out of a field of 30, achieved several firsts dur-
ing NASC 2005:

- Averaged 300 miles per day on every full day of racing, compared to the
2003 car’s one day of surpassing 300 miles

- Led the stock class for the best part of three days

- Arrived at the Winnipeg stage stop more than a day ahead of schedule
- Left each stage stop with a fully-charged battery pack

- Did not endure a single late night emergency work session during scru-
tineering or the race itself. Sol of Auburn alumni will find this achievement
most impressive!

‘It was fun running with the lead
pack in the stock class and watch-
ing other teams’ scout vehicles run-
ning alongside trying to monitor our
speed to adjust their strategy,”
adds Bhavnani. “The Sol of Auburn
team served as very capable am-
bassadors, augmenting the image
of Auburn Engineering and the uni-
versity as a whole. The number of
people lining the race route was un-
believable, culminating in the stag-
gering turnout of thousands at the
finish line in Calgary.”

Formula

“We are looking forward to an ex-
citing year, with good prospects on
three teams and the challenge of
hosting the Mini Baja East competi-
tion in April,” says Peter Jones, a member of the mechanical engineering
faculty and advisor to Auburn’s SAE Mini Baja and Formula SAE racing
teams.

According to Jones, the Formula SAE team is in the hunt for top 10 glob-



ally, building on performances
in Detroit's annual competi-
tion between 140 teams that
in 2003 earned it fifth place
and in 2004, a best-ever
third.

On its way to a highly credible
finish in the '05 endurance
race, the team made a driver
change after which the car
would not start. Since repairs
are not allowed in Formula
SAE, the bad sensor in the
engine management system
cost the team 40 percent of
the available points, placing
Auburn 47th overall. The
team says that electrical fault
will be eliminated from the
‘06 design, and Clay
Coleman, team captain and a
senior in mechanical engi-
neering from Sylacauga, Ala., will lead an experienced crew of returning
veterans. The new design will feature lighter weight, next-generation engine
modifications, optimized vehicle dynamics, improved manufacturability, and
a more efficient project management structure.

Mini Baja
The Auburn University Mini Baja team, which placed second overall at the
2005 East competition and won the endurance race at Midwest, is push-
ing for even more out of its 2006 design.
Led by Captain Bo Tucker, a biosystems en-
gineering sophomore from Greenville, Ala.,
the team faces challenges arising from a
significant rule change for the vehicle's
frame. Advances in drivetrain, ergonomics,
and structural technologies are being consid-
ered.

The Auburn Lady Tigers Mini Baja team
competed in all three ‘05 competitions and
will build its new vehicle with Christie
Mardis, a senior in mechanical engineering
from Cherokee, Ala., at the helm. The team will
move into a new drivetrain concept for en-
hanced durability and vehicle dynamics, as well
as focus on ergonomics.

The Baja teams are excited to host
Alabama’s first SAE competition as they pre-
pare for Mini Baja East 2006 April 13-15. Approximately 80 university
teams, American and international, are expected to compete. Events in-
clude design judging, short dynamic events, and a 100-mile endurance
race over rough terrain and deep water. The static events will take place
on the Auburn campus, while the dynamic events will be held at newly built
venues at the National Center for Asphalt Technology in nearby Opelika,
where the amphibious off-road vehicles will compete in acceleration, log
pull, land and water maneuverability, and suspension and traction.

Auburn’s Formula team
races in the annual
Society of Automotive
Engineers competition in
Detroit in May.

The Auburn Lady Tigers
Mini Baja team chal-
lenges sand and rocks
during Mini Baja West
outside Tucson, Ariz. in
June. The competition in-
cluded a 100-mile en-
durance race commemo-
rating the Society of
Automotive  Engineers’

100th anniversary.
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Department dynamics —
research update

David Beale received a grant from NASA to design an automatic tor-
roidal tank wrapping machine with a small carbon fiber tow. Read more
about this research in the student team project article.

Z-Y Cheng proposes to develop a novel methodology — a nanoscale to
microscale magnetostrictive particles (MSPs) based immunosensor —
to detect and quantify the presence of pathogens.

“‘MSPs are micrometers in length and have other dimensions that are
nanoscale,” explains Cheng. “The specimen samples are immaobilized
with antibody or phage to capture target species. The MSPs inherit all
the advantages of micro-electro-mechanical system and nano-electro-
mechanical system (MEMS/NEMS)-based sensors and provide many
new characteristics, such as bringing sensors to target species, work-
ing well in liquid medium, and requiring no electric circuits on board.

“The proposed research will attempt to answer some fundamental ques-
tions about magnetostrictive materials; whether MSPs in nanosize be-
have as well as they do in micro-size; and whether the MSP surface can
be modified to promote the binding of biomolecular recognition to cap-
ture the target agents.”

Robert Jackson and George Flowers are working on a project
sponsored by AU’'s Mentor Grant for the investigation of a microscale
dynamically driven squeeze film bearing.

“The squeeze film effect has potential for use as a means to lubricate
surfaces, especially in MEMS, and create MEMS bearings,” says
Jackson. In squeeze film bearings, relative normal motion between two
parallel surfaces can produce a film which can completely separate the
surfaces, thus contributing to lubrication.

The research group has fabricated experimental rigs which have suc-
cessfully levitated parts using this technique and is now working to im-
plement the technique for application in MEMS devices where friction
and wear are often an issue.

Jay Khodadadi presented research seminars at Kookmin University
in South Korea, the Korean Institute of Science and Technology, the
National Taiwan University, the National Taipei University of Technology,
and the Asia Vital Components Company.

He also presented a paper at the 8th International Conference on
Modeling and Simulation of Microsystems in Anaheim, Calif., dealing with
3-D computational modeling of a liquid microvalve.

“This work is the partial result of three-year collaboration with the MEMS
Technology Group at NASA's Jet Propulsion Laboratory,” says Khodadadi.
“As an outgrowth of this collaboration, we are pursuing a modeling study
of a NEMS sensor for biochemical detection.”

Khodadadi serves as a member of the board of review of Metallurgical
and Materials Transactions Journal, and as an associate technical edi-
tor of the Journal of Heat Transfer.



Daniel Kim received a competitive research grant to fabricate MEMS-
based biosensors. Administered by the Office of the Vice President for
Research, the grant will fund the development of a state-of-the-art
MEMS power generator and sensor that can operate without batteries
by extracting energy from environmental vibrations and sense the target
biological entity simultaneously using the collected power.

The uniqgue MEMS-based biosensor integrates a sensing component and
a self-powered component. Both of the components are based on micro-
cantilever beam structure and piezoelectric materials as key compo-
nents of the MEMS device. The second component uses “piezoelectric”
materials, enabling energy conversion between electrical signal and me-
chanical signal.

Dan Mackowski presented a seminar at the Bth International
Conference on Light Scattering by Particles held in Salobrena, Spain. He
was also the invited speaker at the 2005 Frontiers in Optics/Optical
Society of America annual conference in Tucson, Ariz. in October. Both
talks dealt with Mackowski's work in the development of mathematical
and numerical methods for predicting the radiative properties of parti-
cles with sizes on the order of the radiation wavelength.

“Such methods have relevance, and have found their use in several dif-
ferent areas such as prediction of radiative heat transfer in combustion
environments, modeling of the effect of aerosols on radiative forcing in
the atmosphere, the identification of comet and interstellar dust proper-
ties from astronomical measurement of scattered light, and the devel-
opment of remote sensing methods for detection of biocaerosols,” says
Mackowski, whose work has been supported by a grant from NASA.

Bart Prorok received an individual investigator award from the
National Science Foundation’s civil and mechanical systems program.
The grant supports the integration of experiments and simulation for ad-
vancing the fundamental science of thin films and MEMS materials.

“A major issue hindering microscale technologies from rapid deployment
to the marketplace is the evaluation of their robustness and reliability,”
explains Prorok, who for this project will focus on understanding how a
thin film material’'s microstructure and its evolution control the perform-
ance and reliability of the engineering components that employ them.
“The results will enable engineers to realistically predict how thin films
behave, as well as promote the design of devices that take advantage of
this knowledge for enhanced reliability and/or functionality.”

William Gale and Bart Prorok received a NSF grant for the acqui-
sition of an analytically-based field emission scanning electron microscope.

Prorok received two instruments with funding from NSF. The JEOL 5200
Environmental Scanning Probe Microscope includes both scanning tun-
neling and atomic force microscopy capabilities, performing in an envi-
ronmental chamber capable of vacuum/pressure, hot/cold, and liquid
or gaseous environments.

The JEOL JSM 700CE Field Emission Scanning Electron Microscope
has, in addition to ultra high resolution, a PGT energy dispersive spec-
trometer and an HKL electron backscattered diffraction analytical tool,
as well as an e-beam lithography nano-patterning tool.

Daniel Kim
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Dan Mackowski

Bart Prorok

William Gale
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David Bevly

Ben Choe

“Both instruments are state-of-the-art tools employed by researchers in
performing a wide range of nanoscale experiments and characterization,”
says Prorok. “They will support and greatly expand Auburn University’s ex-
tensive range of sponsored research in the nanosciences and pravide for
the scanning electron microscopy and associated analytical needs of ad-
vanced, cross-disciplinary nanoscale research and undergraduate/gradu-
ate level education both at Auburn and in the region over the next 20 years.”

Faculty associated with the Center for Advanced Vehicle

Electronics (CAVE) received several grants in 2005. CAVE, partially
funded by NSF and industrial partners, is an internationally renowned cen-
ter focusing on harsh electronic environments.

“We had several new companies, Phoenix International, Sun
Microsystems, Electric Fuel Battery Corporation, and Cookson Electronic
Materials, join the center during 2005,” says Jeff Suhling, director of
CAVE. “Total membership now equals 20 companies.”

David Bevly received a U.S. Army Aviation and Missile Command grant
to study navigation and control of unmanned vehicles. As part of a CAVE
affiliate member project, the center will participate in a study and simu-
lation demonstration with the Army’s Software Engineering Directorate
(SED) on the navigation and control of commercial vehicles in harsh en-
vironments.

The study will consist of vehicle modeling and simulation demonstration
of the unmanned ground vehicle (UGV) contral effort, and a lab or out-
door demonstration of the global positioning system (GPS) navigation ef-
fort. The research will study control algorithms that allow an operator to
easily tele-operate a commercial vehicle at all speeds. This work will re-
lieve the operator from having to provide low-level steering corrections to
the UGV. GPS and inertial navigation system (INS) sensors will be used
to allow the operator to command a speed and head for a vehicle.

Bevly says anti-roll control is being applied to a remote control car in the
lab using a GPS/INS module built by CAVE.

Ben Choe received a grant from Dongguk University in South Korea for
research and development of realtime dynamic models for Polymer
Electrolyte Membrane fuel cell system components. The international col-
laboration is funded by the Korean government.

Choe, along with Daniel Kim, received a grant from Hyundai Corporation
to conduct research on an advanced tire pressure measurement sys-
tem. Tire pressure in vehicles is one of the leading causes of road fatal-
ities. The Department of Transportation mandated automotive industries
to deliver future vehicles equipped with sensors that measure tire pres-
sure.

Auburn’s research takes advantage of MEMS technology to increase a

product’s lifetime, which is constrained by battery life. The research is ex-
pected to prolong the endurance of sensors embedded in the tires, conse-
qguently increasing vehicle safety. The focus will be the development of a
MEMS-based powering device and its integration in existing tire pressure
monitoring sensory systems.



Pradeep Lall received a three-year grant from the Semiconductor
Research Corporation to research simulation tools, modeling and test
methodologies for electronic packaging under overlapping conditions of
shock, vibration, temperature cycle and assembly. The research will test
shock/drop behavior of lead free and tin-lead electronics.

“The research was proposed with a long-term goal of developing a multi-
disciplinary focus and broadening graduate student research experience
in traditional mechanical engineering areas,” says Lall. “It will enable de-
velopment of fundamental knowledge for design of next-generation,
portable electronics. The effort will also enable CAVE to expand the cur-
rent scope of research in extreme environments to include portable elec-
tronics applications.”

Lall also received a grant from Northrop Grumman Corporation, a global
defense company headquartered in Los Angeles that specializes in a broad
array of technologically advanced, innovative products, services and solu-
tions in systems integration, defense electronics, information technology,
advanced aircraft, shipbuilding, and space technology. Lall's research will
focus on life prediction models and methodologies development for solder
attachments of surface mount packaging technologies.

“The scope of the grant includes rapid reliability assessment and prognos-
tication-based damage quantification for high-reliability applications of elec-
tronic systems,” he adds.

Jeff Suhling and Pradeep Lall received a NSF grant for collaborative _
research on a unified prognostics approach for vehicle electronics using Jeff Suhling
physics-of-failure driven sensor fusion. The multi-university grant involves
partnering with faculty and students from the University of Cincinnati and
the University of Michigan for the development of algorithms for automo-
tive electronics degradation detection and prediction based on features
from sensor signals.

Jeff Suhling, Pradeep Lall, and Roy Knight received a NASA grant
to study 3-D embedded chip electronic packaging for space applications.

George Flowers received a grant from the Air Force Research
Laboratory to study flywheel advanced energy storage systems.

Zabala receives 2005
HENAAC scholarship

Auburn’s Michael Zabala, a junior in mechanical engineering from Hoover,
Ala., has received the $5,000 Hispanic Engineer National Achievement
Awards Conference (HENAAC) Shaw Industries’ scholarship. Granted to
junior or senior engineering students with a minimum GPA of 3.0 who are
attending a southeastern university, the award recognizes leadership and
campus/community service in addition to academic achievement.

HENAAC, which provides scholarships to Hispanic students in engineering,
applied science, computer science and math through a selection commit-
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tee including representatives from industry and institutes of higher educa-
tion, awarded more than $170,000 in scholarships in 2005.

According to HENAAC, the key to cultivating tomorrow’s technology lead-
ers is recognizing and supporting the leadership of today’s outstanding sci-
ence, math and engineering students; motivating and educating more stu-
dents to pursue careers in these fields; and increasing the Hispanic com-
munity's role in maintaining America’s status as the world’s technology leader.

Zabala, a graduate of Hoover High School in Alabama, always wanted to
study engineering at Auburn.

“Coming to visit Auburn made the decision final,” he says, “and after co-
oping in Ohio and Indianapolis, | have developed an extensive appreciation
of Auburn.”

A cooperative education employee with Rolls Royce Corporation in
Indianapolis, Zabala plans to graduate in fall 2007 and hopes to continue
on to a master’s degree in biomedical engineering.

“| first learned about HENAAC when | was nominated by Dr. Bhavnani (un-
dergraduate program officer),” he adds. “Receiving the scholarship makes
all the hard work worth it.” Zabala, whose father is a native of Venezuela,
says he feels an immediate association with the people of HENAAC. “My
visit to California to receive the award gave me great pride in my heritage.”

Research takes grad
students to new heights

Continuing the series we began in our previous issue, here we feature
three graduate students and their research.

Sound and vibration

Zhuang Li, a mechanical engineering doctoral candidate from Tianjin,
China studying under Malcolm Crocker of the mechanical engineering fac-
ulty, graduated from Tianjin University in 1998 with a bachelor’s degree in
precision instrument engineering (minor in industrial engineering) and in
2001 with a master's degree in measuring and control technology, and instru-
ments.

His research at Auburn is in the area of sound and vibration, in the study
of motions and interactions of mechanical systems with their environments
and the methods of their measurement, analysis,
and contral.

Li's primary work involves the development of af-
fordable processing and dynamic characterization
of sandwich composites, and the development of
composite materials with high passive damping.

“Composite materials show a more promising fu-
ture than metals and have been used in the air-
craft, automobile, shipping, and building indus-
tries,” says Li. “Most researchers use a three-
layer sandwich structure for their study. \We have
been measuring response of five-layer laminated
structures to vibration, frequency and damping ratio.

“With the improvement of vibration damping
structures, we can reduce noise transmission.
Sandwich layers are brittle, and we are trying to
develop stronger material, experimenting with dif-
ferent materials and glues to see if we can design
stronger composites.”



Li is also working on tire noise measurement for the Arizona State Highway
Administration, and on road surface acoustic absorption and acoustical im-
pedance measurements for the Federal Highway Administration. He is also
a tenor in the university's concert choir.

PEM fuel cells

Yuyao Shan, a master's candidate in mechanical engineering from
Beijing, China, joins mechanical engineering faculty Ben Choe in a search
for a clean alternative to internal combustion engines for power. The pair
is focusing on the development of highly efficient Proton Exchange
Membrane (PEM) fuel cells for use in automotive and stationary applica-
tions. PEM fuel cells are believed to be the best type of fuel cell as the ve-
hicular power source to eventually replace gasoline and diesel internal
combustion engines.

After receiving his bachelor's degree in mechanical engineering from
Tsinghua University in Beijing, Shan began working on his master’s degree
under Choe’s direction. His research focus is on developing computer mod-
els and simulation of PEM fuel cells.

“We are interested in developing an advanced tool that can be used in fu-
ture engineering systems, which will facilitate a rapid design and test of a
new fuel cell powered system,” says Shan. “Hydrogen, the most efficient
fuel available, is plentiful and renewable, enabling its generation using
sources such as solar power, oceans, and other sources of thermal ener-
gy. The automotive industry is moving forward by prototyping hybrid vehi-
cles based on fuel cells.”

According to the team, the main issue is cost as the membrane materials
and catalysts are expensive, but ongoing research and development is con-
stantly reducing cost, and economies of scale will commence once these
cells are mass produced.

“With gas prices what they are,” adds Choe, “fuel cells may be the wave
of the future.”

Vibration analysis

Klaus Hornig, a mechanical engi-
neering doctoral candidate from
Chile, is working with George
Flowers of the mechanical engineer-
ing faculty on the study of vibration
analysis. Hornig received his bache-
lor's degree in acoustical engineer-
ing from the Universidad Austral de
Chile in 2001 and is interested in
optimization, computer modeling,
and acoustics in general.

His NSF-sponsored work involves vi-
bration analysis — a study of damp-
ing analysis of sandwich composite
materials by means of mechanical
hysteresis analysis.

“Vibration analysis is a link between
acoustics and mechanics,” explains
Hornig. “It involves the process of
monitoring the condition of equip-
ment, and the diagnosis of faults in N Klaus Hornig
equipment through the measurement and analysis of vibration within that
equipment.”

According to Hornig, composite materials have a very low weight-to-stiff-
ness ratio. Their main applications are typically in the aerospace, naval,



and defense fields, where the knowledge of damping of the materials used
is critical because of the high vibration levels usually encountered in struc-
tures such as turbines, centrifugal pumps, motors and gearboxes.

Hornig is also a music aficionado interested in music production, composi-
tion and performance, studio recording, and live sound amplification. In
2003 he joined fellow Chilean acoustic engineers and Auburn mechanical
engineering graduate students Alfonso Moreira and Ariel Medina to form
the Latin band Hot Chile.

Hornig played keyboards and did the sequence programming and sound
mix for the band, which had to dismantle upon Medina’s graduation and re-
location to Phoenix.

Hornig plans to graduate in spring 2006.

“The best thing about being in Auburn is being surrounded by a great vari-
ety of cultures from all over the world,” he says. “That's something I'll al-
ways remember. Auburn has an optimal mix of peace (to study) and fun.”

The O'Neal Austin Best Student Award honors the late O'Neal Austin, a for-
mer Auburn mechanical engineering student who passed away in July 2003
and received his bachelor’'s degree posthumously in December 2003.
Established by Austin’s mother, Trudy Craft-Austin, the award recognizes out-
standing students of individual mechanical engineering courses.

At a luncheon held on campus in September, awards were given to the
spring 2005 recipients pictured here with Trudy-Craft Austin (back row, third
from right).

Back row, left to right: Bradley Treadwell (MECH 3040), Michael Buder
(MECH 2120), Christa Soutullo (MECH 2210 and 3220), Benton Derrick
(MECH 3230), and Matthew Bradford (MECH 3020). Front row: O’'Neal’s
sister Mary Ann and her son Terry. Award recipients not pictured are
Benjamin Clark (MECH 3030, 3130 and 3140) and Paul Rollins Johnson
(MECH 2110).



Auburn team competes in
DARPA grand challenge

In October, 23 teams took part in the finals of the Defense Advanced
Research Projects Agency’'s (DARPA) Grand Challenge held in the Mojave
Desert. The teams traversed a rugged desert course that featured lake
beds, narrow desert roads, tight turns, tunnels, gateways and treacher-
ous mountain passes. The team whaose vehicle traversed the entire course
— which was not revealed until two hours before the event — the fastest
in less than 10 hours won $2 million.

Finalists were selected at the conclusion of an intense eight-day semifinal
known as the National Qualification Event (NQE) at California Speedway in
Fontana, Calif. September 28 through Octaber 8. Semifinalists were cho-
sen from among 195 original applicants through a series of qualifying ac-
tivities, including in-person site visits by DARPA officials to assess the ca-
pabilities of the various teams. DARPA invited 43 teams to the NQE, where
robots of many shapes and sizes took turns pursuing a series of 2.2 to
2.7-mile courses designed to resemble desert conditions.

According to David Bevly, team advisor and member of the mechanical en-
gineering faculty, Auburn teamed with SciAutonics and Terramax and its
RASCAL (Robust Autonomous Sensor-Controlled All-Terrain Land Vehicle)
was a collaboration of scientists, engineers and consultants of various
backgrounds from SciAutonics LLC and Auburn University.

The Auburn team was sponsored by Rockwell Scientific Company, ATV
Corporation, Rockwell Collins, Rockwell Automation, ESRI and ARC
Selbersdorf research GmbH, among others. The Terramax team consist-
ed of Oshkash Truck Corporation, Rockwell Collins (RC), Rockwell Scientific
Center (RSC), University of Parma (ltaly), and Auburn University. Team
TerraMax sponsors include ArvinMeritor, Fastenal, Oxford Technologies,
Parker Hannifin, Ricoh, Caterpillar, Landstar, Michelin, MCL Industries, and
TransPro.

“RC did all of the integration and control software, RSC worked on some
of the path-planning and obstacle detection, Parma supplied the vision sys-
tem, and Auburn provided the vehicle model for the software develop-
ments,” explains Bevly, who traveled to Wisconsin in January to install stu-
dent Rob Daily's control software on the vehicle. “They used our software
to get through the early development.” For team members Daily and
William Travis, the race was purely research oriented — an opportunity to
incorporate classroom knowledge into real-world application.

RASCAL (Robust Autono-
mous Sensor-Controlled All-
Terrain Land Vehicle), a

Yamaha Grizzly 660 ATV, was
Auburn’s entry in October’s
Grand Challenge autonomous
ground vehicle race spon-
sored by the Defense Ad-

vanced Research Projects
Agency (DARPA). The central
research and development
organization for the Depart-
ment of Defense, DARPA
founded the competition to
accelerate research and de-
velopment in autonomous
ground vehicle technology
that will help save lives on the
battlefield.




A computer model of an
Auburn student team’s
NASA-sponsored proj-
ect to design and cre-
ate a prototype of an
automatic torroidal tank
wrapping machine for
the purpose of strength-
ening the torroid by
wrapping it with com-

posite material, en-
abling it to be filled with
high pressure gases.

Stanford University won the challenge, with 10 other vehicles completing
the tough course, Terramax among them with a finish of 12 hours and 51
minutes.

“We established the Grand Challenge to foster the development of au-
tonomous vehicle technology that will someday save the lives of Americans
protecting our country on the battlefield,” says DARPA Director Tony
Tether. “The quality of this field of competitors is strong evidence that we
are succeeding.”

Students team up for
NASA senior project

A team of 10 seniors in MECH 4250 presented a project to its sponsor,
NASA, during the 05 spring semester. With a task of designing an auto-
matic torroidal tank wrapping machine with a small carbon fiber tow, the
team’s goal was to increase the strength of the molded plastic torroid by
wrapping it with composite material, enabling it to be filled with high pres-
sure gases, and to design a machine that wraps carbon fiber thread
around the torroidal tank.

Made of epoxy, the tank is shaped roughly
like a doughnut, with two protruding ports in
opposite positions. At five feet in diameter
and a cross section diameter of 16 inches,
the tank, housed in a conformal torroid sur-
rounding the rocket engine’s exhaust nozzle,
could possibly be used as a fuel tank.

As in previous design projects in the two-se-
mester design course, the students were di-
vided into two groups, each responsible for
a design concept and a rough cost esti-
mate. At the end of the first semester, each
group made a presentation to a panel of
specialists, including representatives from
NASA and the Auburn Engineering Technical
Assistance Program (AETAP), which chose
the aspects of each design they liked best.

In the second semester, the two groups
merged to build the machine with the help
of AETAP and other Auburn Engineering fac-
ulty, and the university's machining facilities.
The team included Thomas Duran, Adam
Epling, Caesar Garcia, Ken Nebrig, Eric
Nickoli, Leigh Pipkin, Shaun Rhudy, Brian
Stewart, Grant Tyler, and Matt Uhrig.

Provided with the prototype tank and a spool
of the carbon fiber tow, the only direction
the seniors received was that the flat ribbon
of carbon fiber was approximately one-six-
teenth of an inch thick and had to be applied in one direction and crossed
in another direction to strengthen the tank. Until now, researchers have
been placing carbon fiber fabric around the entire tank to strengthen it.

The wrapping machine consists of an aluminum frame to support and ro-
tate the torroidal tank. Designed on Solid Edge 3-D CAD software, the
frame was tested for strength using Algor computer modeling. The team
developed a turntable consisting of a 30-inch ring gear and a pinion to
carry the spool. Two motors were used, one to rotate the tank and anoth-
er to rotate the spool of tow.

The second part of the frame, supporting the turntable and spool, detach-



es at one end to allow insertion of the tank. The frame’s design enables
the motor, ring gear and spool package to pivot around the torroidal tank’s
center to allow for a cross pattern of the carbon fiber tow. According to
David Beale, team advisor and member of the mechanical engineering fac-
ulty, students will continue to implement improvements suggested by NASA
for its use.

ME team members
awarded for excellence

Auburn University's Spirit of Excellence Award was established by its

Department of Human Resources for monthly recognition of superior per- 1 ’
formance by professional and support staff. In 2005, two mechanical en- l‘ #-_I'r |
gineering employees received the honor. ‘ i |

Karen Clark joined the department in October 2001. In addition to serv-
ing as receptionist, her responsibilities include representing th