ARL supporting MIT effort to
evelop gas microturbine engines

ARL's visionis a laboratory
preeminentin key research
areas of scienceand
engineering relevant to land
warfare. A staff widely
recognized as outstanding.

A partner within the defense
community, close to Army
users and seen by them as
essential to their missions. An
“intellectual crossroads” for
the technical community,
intensively interacting with
academe, industry, and other
govemnmentlaboratories in the

U.S. and abroad.

Gas turbine engines power theArmy’s
Apache hdicopters and M1A2 Abrams
tanks. But someday, a gas turbine engine
might replace the batteries
to power your portabl e radio
or CD player: a
microturbine. In the future,
the individua soldier’s
equipment, as well as com-
mercidly availableitems,
might aso be powered by a
gas turbineengine: a
microturbine.

The M assachusetts
Institute of Technology,
working with ARL support through the
Army Research Office, is working to
develop such an engine. Microturbines
represent an innovati ve gpproach to provid-
ing apower sourcethat potentialy has
some fiveto 10 times the energy density of
batteries. The concept relies on two key
idess.

First, the energy obta ned from a
liquid hydrocarbon fud burned in air is
roughly 100 times the energy of asimilar
weight of batteries.

Second, the same mi crof abri cation
technol ogy devel oped to make computer
chips can be used to fabricate
microturbines, conceivably at similar
affordable costs.

Although there are many technicd

hurdles to buil ding such devices the
first 5 years of the microturbine pro-
gram conducted at MIT have demon-

Crosssection of alaboratory prototype
strated numerous successes, such as
spinning turbines a speeds up to 1.4
million RPM.

If microturbines are able to reach
projected efficiencies of 10 percent,
then atwo-d pound contai ner of fuel
could provide more electrica energy
than seven BA5590 batteries, which
together weigh more than 15 pounds.
The Army is interested in microturbines
to power theindividud soldier’s equip-

ment.
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ARL}engineer, contractors share R&D 100 Award

AnARL/NASA contractor research teaminvented a
chemica method that significantly extends the storage
shdf life of polymerization of monomeric reactants
(PMR) solutions and prepregs.

The PMR extended shdf life technology was

named among the 100 most significant new techno-
logical developments of 2000 by R&D magazinein
their annua R& D 100 competition. These products
are selected based on their “technol ogical signifi-
cance” over competing products and technologies by a
select group of technology speci di sts and the editors
of R&D magazine.

The invention was accompli shed by Dr. William
B. Alston, amaterids research engineer, with ARL's
Vehicle Technol ogy Directorate at NASA Glenn
Research Center, Cleveland. The contractors are
Danidl A. Scheiman, Dynacs Engineering, and Dr.
GloriaS. Sivko, Ohio Aerospace Institute; a | assigned
to the NASA Glenn Polymers Branch of the NASA
Glenn Maerids Division.

Theinvention they developed (Alston is the
principal inventor), PMR Extended Shelf Life Tech-
nology, provides adramatic (up to 30 fold) improve-
ment i n the three-week maxi mum shelf life of PMR
monomer solutions and prepregs. This improvement

was accompl ished without adversdy affecting
processability, high temperature-long term (6000,
1000hr.) thermo-oxidative stability, and retention of
mechanical properties of PMR composites.

PMR composite materi as represent the state-of -
the-art for high temperature fi ber
reinforced polyimide composites for
over two decades, having ultimately
achieved usage i n ducts and externa
components of military and commercia
jet engines and even to an engine access
door for the space shuttle main engine.
The superior performance of PMR at
prolonged high temperature environ-
ments, during which other polymer
composites fail, even makes PMRthe
ulti mate choice for many non-aerospace
applicati ons requiring moderate cost/
high performance, high temperature
polymeric structural composites.

The Vehicl e Technology Directorate is coll ocated
and shares facilities with NASA at both the NASA
Langley Research Center, Hampton, Virginiaand
NA SA Glenn Research Center, Cleveland, Ohio sites
through an Army-NA SA agreement that aso provides
for joint programs and projects.

Photo, fromleft: Dr. WilliamB. Alston, Dr. Gloria S. Svko, and
Danid A. Scheiman,
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Survivability/lethality director honored
for leadership with Presidential Rank Award

—r

Dr. James J. Wade, Director of ARL’s Survivability
and Lethdity Andysis Directorate (SLAD), was
honored with a prestigious Presidentid Rank Award
for Meritorious Executives during a ceremony a the
Pentagon.

Wade has been SLAD’s director sinceit was
formed in 1992 and has successfully created ahighly
productive organization that is making very signifi-
cant contributions to the Army. Under his leadership,
SLAD has become an essentid and integra part of
the Army’s materiel acquisition process.

SLAD has helped make many systems more
survivable and effecti ve including Patriot, Abrams,
Bradley, Javelin, BAT, Blackhawk and A pache.

Each year, the federa government recogni zes
and cdl ebrates asmal | group of career senior execu-
tives with the Presidentia Rank Award. Winners of
this prestigi ous award have demonstrated thei r ability
to lead agovernment that delivers great service,
fosters partnerships and community solutions to
achieve results, and continuously pushesitse f to get
the job done more effectively and efficiently.

There aretwo categories of awards, Distin-
guished Executives and M eritori ous Executi ves.

Dr. James
J. Wade

Award winners are chosen through arigorous
selection process. They are nominated by thei r agency
heads, evd uated by boards of private citizens, and
gpproved by the President. The evaluation criteria
focus on the executive’s leadership in producing
results.

Research aimed at stronger vehicle structures

Anongoing ARL/NASA collaborative programis
addressing deficiencies in composites reliability and
durability to enhance vehicle structura integrity. The
need for the Objective Force to be more deployabl e,
agile, survivable and mobile with a smdler logistic
footprint, will require draméti c increases in vehicle
reliability and durability.

ARL is expanding its initi aive in those areas to
provide materials and structures technologi es that will
enable design and manufacture of lighter, more du-
rable, and highly reliable combat vehiclesin less time.
A mgor effortis currently underway with the U.S.
helicopter industry to devel op improved failure criteria

for composites. The results will provide advanced
rotor hub designs that extend reliability and reduce
maintenance costs. The cost of maintenance is alarge
share of the Army budget. A focused science and
technol ogy program in ultra-reiability will reduce
those costs. The payoff will be significant reductions
in logistics support and the corresponding ability to
perform speci fied wartime missions without system
falures.
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Laboratory establishing new technology alliances

Media Contact:
Dave Davison
301 3% - 2302
ddavi son@arl .mil

ARL will award contracts in May covering five areas of technica research under its new Col-

laborative Technol ogy Alliances (CTA) program.

The new program will continue the successful Federated Laboratory process that will
conclude during FY 2001. The “FedLab” combi ned government, i ndustry, and academia re-
search efforts under a cooperative agreement. CTA will expand upon FedL ab by updating the
three existing consortia and adding two additiona ones. It will a so improve the process in

severa ways:

* The period of performancewill be ex-
tended.

* Other government agencies will be
invited to joi n the alliances and participate as
partners in the research.

* Greater emphasis will be placed on
transitioning results of the research by joining a
task order type contract with the cooperative
agreements that will be avarded.

Thefive dliances will focus on advanced
sensors, advanced decision architectures, commu-
nications and networks, robotics and power and
energy.
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