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Then ...
Bipolar
Unified Threat
Containment

Structured
Mobilization
Nuclear
Attrition

Vague Threat

Crisis Response
Regional

Conus Based
Tailored

Force Generation
Conventional
Precision

- But Smaller 5&28-—» 48&20)
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BATTLE LABS

-AN OVERVIEW-

MAINTAINING THE EDGE

I CONTEXT FOR CHANGE I

STRATEGY/DOCTRINE HRESQURCES
. ROTEC TIONSTRAT, « REDUCED DEFENSE RESOURCES
e ..2;,‘.3,45..3,‘2,‘ Eav ~ MOST DOD SAT DOLLARS ARE
A et - D%%EE“:&E:OWN 30% BY 1997
O g O T T TeA + MAJOR INVESTMENT IN EXTANT FLEET

e ronce NTRANSIION . weEp TO REDUCE OS COSTS

SOLDIERS-LEADERS

AN ELITE FORCE OF TRAINED & READY
SOLDIERS AND LEADERS WITH
UNLIMITED CAPACITY TO RAPIDLY
MASTER CHANGES iN:

MODERNIZATION « DOCTRINE
o TECHNOLOGICAL OPPOATUNITIES s EQUIPMENT
¢ NEED TO MODERNIZE . « TACTICS
o FEWER NEW STARTS
« CURRENT PROCESS ALLOWS

FLEXIBILITY...BUT UNTESTED

TRADOC: WHERE TOMORROW'S VICTORIES BEQIN




TRADOC ANALYSIS OF
THE FUTURE BATTLEFIELD

FACTOR IMPACT IMPUCATIONS
* Farce Projection :z"uwn
« M lathality indtirect * Batties Ninish taster - higher lempe * Gieater earty soiry
* {precision) direct o Clags 8 orivea LOQ - not Clasey Inthally & survivedility
¢ Extended range indirect « Cloes ot axtended range | requires
direst * Reduced casuaitive (1) - 3 .
« Deat 8 knock-out blow T
¢ nproved nleligence  » ncressed + Evolving notion of
o importance of RSTA/COUMSr RETA Oepth & Smullansous
D— Aftsck
. * Toka i initistive - treess the ensmy
* Reduced reection tme
s kmproved C2 *+ improve synchronization
n * Templation 10 centraitse + Expanding beltls
SPEcE «
¢ increased opportunity 1o avoid cloes e historic treng
battie: interpenewation, Ranking
* Lowerforce denslty G yser scope for nntative
¢ Grastec reflance on quaiity soidiers
- * Controfing the Tempe
¢ Possiiflty of cutastrophic osses ol the fight -
+ from sl €2 on the move
* Wespons of mass . umlu:s:yhmnmm
destruction . ’mlﬂw.m
* Groater threst from moblie TBMS
v 8§ ¥ _,“Mo
* Links poilical snd tactical echeions css
¢ CNN/Drosdeastnews | 5o ome 5 point of leversge by Doth sides
TRAOOC: WHERE TOMORROW'S VICTOMNES BEGIN
|OUR CHALLENGEI
High Tech
importance of Transfer
Technology to
Cold War + |}
and
Desert Storm Unstable
Victories Regional
Powers

MUST MAINTAIN THE EDGE

TRADOC: WHERE TOMORAROW'S VICTORES BEGIN
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[THE ARMY'S nespoussl

- AN APPROACH THAT FITS QUR ARMY -

BATTLE LABS - - A means to deveiop capsbilities
for a Force Projection Army that begins where
BATTLE AP TO BE CHANGING and that
encourages experimentation via simulations or
prototypes to determine technology insertion
or new requirements

Early Entry with incressed
Lethality and Survivability
Dapth & Simuitanecus Attack
Battle Space

Battle Command
Combat Servica Support

HOWZE BOARD
11TH AIR ASSAULT

TRICAP
9TH DIV TEST BED
2 AD NIGHT EXPERIMENTS

TRADOC: WHERE TOMORROW'S VICTORIES BEQM

BATTLE LAB
APPROACH-

,val

GENESIS « Conceptualize
* Warfighting idess « Analyze
&"“\‘3\_\/ i * Simulats

A, . R * Experiment

* Evaluste
* Prioritize

ecific battie™ <

e Expressed in terms of:

Joo s Hadiontal integration ™ . :
2l v rohlath hanter D ARIEPE .
P Sa hrusts linkage .. - ) Triining
1o -;_,:ﬁh‘ (§iighting at alt echeions: - . Ofganiuﬂl:m
Py A Sl chhdlogy insertion o Matariel
oF leader N
. . « Soldiers
anced opn'l
: * Brings together users,
S&T, & other players
* Louisiana Maneuvers
intarface

TRADOC. Wag A TONORROW'S VETONES BEGIN

Z/




]AMC SUPPORT TO BATTLE LABS I

SUPPORTING
AL
SATTLE LASS
EARLYENTRY ... ....... MISSILE ARMY RESEARCH
LABORATORIES
MOUNTED S e TANK & AUTOMOTIVE (ARY)
DISMQUNTED . ... .. .. . NATICK ARMY
RESEARCH
DEERPASIMATTACK - - .. ... . . ARMAMENTS OFFICE (ARO)
BATTLECOMMAND - - COMMUNICATIONS & AVIATION RDEC
ELECTRONICS
‘ EDGEWOOD RDEC
css . BELVOIR
STRICOM

WHERE 'S ICTCAES BEQIN

IBATTLE LAB COMMUNICATIONS NETWORKINGI

* Electranic interconnection is key
~ Ramots scosss 0 joint models end simulations
- Virtusl prototyping with industry and scedemis
- Support t0 Louisians Manewvers

¢ DSlis criticat link

TRADOC: WHERE TOMORROW'S VICTORES BEGIN

22




ARMY MODERNIZATION VISION
BATTLE LAB LINKS

BATTLE LABS - MODERNIZATION OBJ

A0 S e ™y, )

% Dominate Maneuver-
AL patile st

fe M o~ =

" Battle Command. _ -~ Win the nfo War

TRADOC. WHMERE TOMORAOWY VICTORIES BEGH

IINTEGRATION - KEYI

AS A FORCE WE FIGHT AS
AN INTEGRATED COMBINED ARMS TEAM

BATTLE LABS MUST BE
INTEGRATED._FROM A
VERTICAL ANO HORIZONTAL
INTEGRATION PERSPECTIVE
e
D ARMS 5 -

[ HORIZONTALLY |

« WITHIN A WFX TEAM
«FROM CO —™ CORPS
«ACROSS ALL B.O.S.

- MANEUVER
INTEL

- FIRES
~ AVIATION
- AIR DEFENSE
css

VERTICALLY - ENGINEERS

* WITHIN THE IGHTING FORCE AND EACH 8.0.8.
* TALOR, REORGANIZE, RESUPPLY, REALIGN
BETWEEN ECHELONS

* NESTED INTENTS WITHIN A UNIFIED CONCEPT

TRAOQC: WHEAR TOMORROW'S VICTORIES Binsite

23




[_ OSD $ & T THRUST LEADS '

Globat Surveillance
and Communication Air Superiori
. 'Mwm
o= Q===
amsus
Vi
0 L1 7

O=
¥ 'y

TANK &
ATOMO!

TRINC J Synthetic

e 0
v

Technology for
Affordability

=) OCH COMBAT DEV
BATTLE LAS

TANK & AUTOROTVG
RORS

V] N

TRADOC; WHERE TOMORNOW'S VICTORIES BEGIN

[BATTLE LAB CONCEPTS] . .

REQUIREMENTS

[ anaume |
[ testne |
{ DOCUMENTATION |

FUTURE

oocrn .

TRAOOC  WHEAE TOMORROWS VICTOME S SEGM

24




LAM PROCESS

HQ Above Corps
Mil Opns w/Unfamiiiar Forces
Own the Night
Battle Command
C4l - FPA(C2) - Intel

14
SEC ARMY, csA P
T

80D

MANEUVERS '
[ BATTLE LABS -
T

CONUSA

Equipping
Mobilization
Sustainment
Deployment

Recommended

FIELD. AMC

TRADOC: WHERE TOMORROW'S VICTORIES BEGH

IBATI'LE LABORATORY '

V P E

/ INTEGRATED REQUIREMENTS AND DEVELOPMENTS
« INTEGRATE MULTIPLE BATTLEFELD QPERATING SYSTEMS
* SIMULATION
« PROTOTYPING
« EXPERIMENTATION & TESTING
¢ EVALUATION

PRODUCES
SMART & AFFOADABLE
ALTERNATIVES

v MATERIEL DEVELOPER PARTICIPATES IN REQUIREMENTS DEFINITION
« INDUSTRY
* ACADEMIA

« FREEDOM TO EXPLORE
+ CREATIVITY & INNGVATION
* LEVERAGE TECHNOLOGICAL OPPORTUNITIES

. AV ATION AND ATROPHY
AVOID SUFFOCATION AND ATROPHY BY BUREAUCRATS RISK REDUCTION

OPPORTUNITIES FOR
. RDA PROCESS

TRADOC. WHERE TOMORROW'S VICTORES BEGIN




Risk Reduction During High Spending
Phases is Expensive

€A 4T"PpADIMOZC

TRADOC: WHERE TOMORROW'S VCTORRES BEGIe

E ist j tatio,

» Existing chassis - HMMWV
+ Existing weapon system - Stinger
+ Integrated - Mount and Advanced FLIR
» Expedited Acquisition Process
= Contractor built prototype for 910 / ADEA using
off-the-shelf components in Army inventory...
documentation, spares and manufacturing costs
significantly reduced
= Tested in field by soldiers (31D / ADEA)

« Milestone HIA to flelding in 36 months
{no milestone 0 thru iit)

TRAGOC. WHENE TOMORROW'S VICTOMES BEGIN """

28
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Mounted Battiespace

Battie Command Fort Knox, Kentucky
Fort Leverworth, Kansas '

Early Entry Lathality &
bliy
Font Monroe, VA

Depth & Simuitanecus Attack Battie Lab integration
Foxl Sil, Okiahoma and Technology
Fort Monroe, VA

Dismounted Battiespace
Fort Benning, Georgia

TRADOC. WHERE TOMORROW'S ViICTOMES BEGIN

EARLY ENTRY
LETHALITY & SURVIVABILITY

Areas of Focus

» Optimize lethality of Earty Enwry Forces
» Lighten armored forces
{ in 172 tme with lesa §fY)
« Offast 1PB capability
« Optimize force mix confl
» Capitafize on SOF & other Services o
enhance isthalRy and survivability

ll ¢ VYersatile/ Jcim
o Fight during / after deployment

TRADOC. WHERE TOMORAOW'S VICTOMNES 880N
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* Greate, Iethaiity
. rmproved survivabimy




& | DEPTH

0| AND SIMULTANEOUS ATTACK

* SIMULTANEOUS 3-0 ATTACK
THRQUGHOUT BATTLEFIELD
+ DENY SANCTUARY

—

%, ' Areas of Focus

* Leverage technology to increass
accuracy / 1st round kills
¢ Oetect snemy at max depth
-. provide near reaj time intelf info
+ Link IEW and sttack systems
10 optimize precision targeting

TRADGG: WHERE TOMORROW'S VICTORIES BEGM

' IBATTLE COMMANDI

* SPACE BASED C)t

* LEADERSHIP / HUMAN DIMENSION

GPS/WEATMER

W et - Areas of Focus
\ wsr « Davelop robust C2 OTM .. begin with C2V

coi\ -~ « Optimize space-based systems for OPS,
é S— inteiligence and treining
¢ improve/streamiine interoperabiiity with
Jointfcombined networks

* Optimize brogdcast tachnology
* Optimize CSS battisfisid automation

TRADOC WHERE TOMORAOW'S VICTORIES BEGM




Areas of Foc B

¢ Gevelop effective total distribution management
system with totai asset visibility .

* Optimize soidiar and sysiems sustainment

¢ improve logistics commo and automation

* Optimize logistics force design 1o best support
Force Projection Army

TRADOC. WHERE TOMORROW'S VICTORIES BEGIN

POTENTIAL
JOINT INTERFACE

Combat Service Support
Fort Lee, VA

* Joint CAl ¢ Joint Logistics Over the
* Enh ment of Space-based Sh . 5 (JLOTS)
Systems (Opna, intei, Tng) « Total Assst Visibility
* Communications Paylosds * Split 8Base Operations
for UAVs
« Encoute Communicstions
Early Entry Lathality &
Survivadliity
Fort Monroe, YA

*uUn
. lntanu Deep Attack Systems *Offset intelligence
s Patriot-AEG!S Interface » Forcible Entry
* Reducing Sensor to Shooter

Timeline

Mounted Battiespace
Font Kiox, KY

* Oigitization * Night Fighting Enhancements
+ Lang.renge Gunnaery « Soldier integrated Protective
* Bodyguard (Electronic Ensemble (SIPE)

Protaction of Systems) *+ Biological Agent Detecti

TRADOL  SERE TOMORROW'S VICTORIES 350N




Cmd & Controd

* Battle Cmd
Study

* Tactical-Strategic
Interoperability

TRADOC. WAMEAE TOMORAOW'S VICTORES SEG

' IBATTLE LABSI

. Eberle [~
ooy COL Michas! 3. Willlams
UL (919) 18ea323 03N, ea7-1%m
FAX: (913) $80-0480 CML: (304 73410000
Mating Addrous: FAR: (304) T36-2008

con, Vafing Adsren
A v K3 e ATeLE
scz7.4300 i Las. VA 2001 4000
= f AN 4 Y4 )
Depth 8 smmnmmus1 Dismounted Earty Entry Lathaiity
Attack Mounted Battiespace Batttespece and Survivabiity
COL Donald Kerr COL David L. Portar COL Arnoid 4. Canads LTC Ronaid L. Stawent
OSi: 6305047 DSN: sse-R207 oSN, 4352310 O8N, 420263
CM (406) 3814647 CHL: (501 s20-0247 cuL (708} S-S CML: (90%) 7772629
FAX: {408) 361-4020 FAR: (802} 02¢-1822 FAX: (T05) $AS-2617 FAX: (304) 7294803
Mafing Addrens: Wailing Address: Malling Addrees: aling Addrean
COMOT, USARASCH COUDY, USAARUC COMOT, usas COR USATRADOC
ATTH: ATSRCOL ATTH: ATZX-rw ATTIE ATSHING ATTI: ATEDA
MM, OK 75034400 A Aneg, KY 441218000 7 Bennirg, GA £l Monran, YA
\ J L - L 219088007 J \ D140 J

TRADOC. WHERE TOMORROWS VICTORIES BEGIN
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Battie Labs are & tic to

P
with soidiers on ranges and manuever sreas ~ with new
Ideas and emerging technologies.

GEN FRANKS

TRAQOC: Seeding Future Victories,
Mmmmgmkwn

TRADOC. WHERE TOMORAOW'S VICTORIES BEGW
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Our Challenge

P Rising Federai Deficit Army Budget Trend
£ 400 30¢ High Tech
and ]
Desert Storm + & 100
3 Powers
@ -1
2
* Less Predictable, Rising Threat
* Public Demands Swift, Decisive, Low Casualty Victory
eless$
But a smaller Army and defense industry
1SC3CH
£ 2 Our Challenge
U.S. Army
A Total Force trained and ready to fight...
Serving the nation at home and abroad...
A strategic force capable of decisive victory.
Army Materiel Command
The Army's leader in equipping and sustaining the Total Force
through superior technology and responsive support
assuring worldwide power projection and decisive victory.
Army Research Laboratory
An efficient, world-class laboratory
with the critical mass and flexibility
to satisfy the science, technology, and
analysis needs of the Army for
the 1990s and beyond.
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Mission

The United States Army Research
Laboratory will provide America's
soldiers the technology edge through
scientific research, technology
development, and analysis.

Reveon 1 Chart? .an 13

Army-Wide Management Responsibilities
Technology Transfer

* Independent Research & Development (IR&D)
» Domestic Technology Transfer
-~ Cooperative R&D Agreements (CRDAs)
- Patent Licensing Agreements (PLAS)
* Small Business Innovation Research (SBIR)
* Advanced Concepts and Technology (ACT)

Stabilized Mast Mount

Advanced Field Artillery Sytem Cannon
(AFAS-C)
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Corporate Laboratory Role
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Industry

Center

Center

* Academia

Army Research Laboratory
Research, technology and analysis for Army needs

National Labs

Foreign Labs

Service Labs
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Army Tech Base Elements

CECOM—CNVEOQ OpticalIR Ressarch
ARI—-MANPRINT for Systems Research
AVSCOM—Aviation Aerostructures Directorate
AVSCOM—Aviation Propuision Directorate
TACOM—Ground Vehicie Propuision Research
BRDEC—Tech Base Materials Research
AIRMICS

CRDEC—~Chemicai & Blologlcat
Vuinersbility/Lethality Assessment

LABCOM

Atmospheric Sciences Laboratory

Ballistic Research Laboratory

Electronics Technology & Devices Laboratary
Harry Dlamond Laboratories

Human Enginesring Laboratory

Matertals Technoiogy Laboratory
Vulnerability Assessment Laboratory

Special Techhnology Offices

Divestitures
ARO and others

35

Transition to
Army Research
Laboratory

n

Stong in-house capability

Primarily 6.1, 6.2, 8.5

Institutional funding

Limited customer and contract programs
Board of directors oversite

Minimal overhead




ARL Organization

Director
Military
Deputy
Advanced
Concepts & Operations
Plans
Sensors,
-y — ms«?e:. Environment sﬂhﬂww H:::-mr:nh &
and information
Processing Analysis Engineering
[ ]
Advanced
Vehicle Computationst Weapons Vehicle Material
Structisres & Information Technoiogy Propulsion aterials
Sciences

Amrsen | Crant3, Jon 83

Aberdeen Proving Ground, MD
Weapons Technology
Human Rasearch & Engineering
Materisis
Advanced Computational
& information Sciences

Survivability/Lethality Analysis

Vehicie Propuision

L

1 K

NASA Langley Research Center, VA
Adeiphi Laboratory Canter, MD
S ARL Dirsctor
Electronics & Power Sowrces
% niormation Proceserg. | -
Battiefieid Environment
White Sands Missile Range, NM
Survivability Anslysis, Large Scale .
Outdoor Aesesrch & Experimentation ARL Locat’ons

0 Transition sites: EPS at Ft. Monmouth. NJ and MAT at Watartown, MA
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ARL Personnel Profile

As of Sept. 1992

Scientists & Engineers 1744 Total Workforce 3653
Electrical/Electronics Engineers 527 Bachelors 1207
Phyelicists 228 Masters 528
Mechanical Engineers 179 Doctorates 354

Material Engineers/Metallurgists 112
General/industrial Engineers 120

Human Factors Engineers 7

Aerospace Engineers 34

Chemical Engineers/Chemists 97
Mathematiclans/Statisticians 92

Computer Sclentists 50

Meteorologists 34

Physical Scientists 128

Operations Research Analysts 57

Other 51

AR
61 538 ARL Resources
FY93 FUNDING ($483M)

6.2 $140.9

MISSION

6.3A $32.8
6.38 $7.9
65 1023
REIMBURSABLE
OMA 67 ﬁ:} DIRECTED CITE EiM

RDTE & Other  sar

DARPA $30 DARPA $10
Source: Paul Johnson 57—

8 Dec 92
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ARL FY 93 Funds By Business Area
Total $509.5M

Materials
Vehicle $3s.8 Human Research
Propuision & Engineering
$58 $32.1

Electronics &
Power Sources

Sensors, Signatures, P
Signal & information
Processing
$as Battiefieid
Environment
$29.2
Advanced Computational
& Information Science
Survivability/Lsthality $6.7
Analysis
$735 Operstions
$428
Advanced Concepts
& Plans
Vahicle Structures i $86
$4.8 Weapons Technology

$1368.2

15C 93 Cl
D FONOROFF F.18

Major ARL Focus Programs

Target Acquisiticn
Advanced Armored Vehicle Technology
Autonomous Systems Science and Technology

Advanced Artillery Technology

Warrior's Edge

Definition

A multidisciplinary team approach for
developing and evaluating key technical
capabilities and concepts.

Attributes

* Major visibility

= Clear objective - product/capabiiity

« Finite time frame

» Single directorate executive has lead

Arewan } Chan 2 e 1Y
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Advanced Procurement Plan

SUMMARY
Total ARL
300 $208 Procurements

Planned Pianned

New BAA New SBIR :'::"s':m

Funding Phase || Phase |

Funding Funding

$6.5 $2.6

Estimated obligations in millions

WT Directorate
FY 93 Acquisition Plan
(Estimated obligations in millions)
180 ACTIONS OBLIGATIONS .
160 $18  Two new, competitive actions
140 | $140 estimated to exceeu $1M each
120 | $120 Plan includes 18 new BAA
functions
100 $100
80 $90
60 $60
a0 $40
24.3
20 | $20
o . $0
ACTIONS OBLIGATIONS

Rlas 100, ]




SLAD Directorate

FY 93 Acquisition Plan
(Estimated obligations in millions)

140 ACTIONS OBLIGATIONS o .o
9 Competitive contracts planned
120 2 s120  computer simulation
;
100 | £ $100 Over half of actions are
incremental funding
80 3 $80
60 $60
T 23.2
20 e — | $20
0 . fsz"i R 50
ACTIONS OBLIGATIONS
Flal 1ok
S3I Directorate
FY 93 Acquisition Plan
(Estimated obligations in millions)
250 ACTIONS OBLIGATIONS $250 Planning numerous
; competitive actions under
200 94 $200 $100K, extensive use of BAA
and SBIR
150 $150
100 $100
- e
ACTIONS OBLIGATIONS

YL AT

¥3




180

160

140 |

120 |

100 |

8 &8 8 8
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MAT Directorate

FY 93 Acquisition Plan
(Estimated obligations in milllons)

ACTIONS OBLIGATIONS

$180

$160

$140

$120

$100

$80

g

ACTIONS OBLIGATIONS

LR

Planning significant SBIR, BAA
usage

Most larger obligations are
modifications to existing
contracts




BE Directorate

FY 93 Acquisition Plan
(Estimated obligations in millions)

70 ACTIONS OBLIGATIONS o
63 Most other funded actions

60 $60 are modifications

50 $50

40 $40

30 $30

20 520

10.3
10 ' —1 $10
0 i a S0
ACTIONS OBLIGATIONS
HRE Directorate
FY 93 Acquisition Plan
(Estimated obligations in miilions)
100 ACTIONS - OBLIGATIONS $100 No new contracts estimated
to exceed $500K in plan
80 o $80
TR Numerous smaller Broad
60 $60 Agency Announcement actions
planned

40 $40

20 10.3 $20

0 e

OBLIGATIONS

+EVEPATe
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ACIS Directorate

FY 93 Acquisition Plan
(Estimated obligations in millions)

ACTIONS OBLIGATIONS
100 $100 Most obligations shown are

modifications to exisiting

80 $80 contracts or currently
unfunded actions

60 $60

40 $40

20 $20

0 Pob $0

ACTIONS OBLIGATIONS

YR B

Vehicle Propulsion Directorate
FY 93 Acquisition Plan

(Estimated obligations in millions)

20 Om_ﬁ_'"@@‘ $20 Most actions are grants to
colleges and universities.
15 $15
10 s10
5 s
1.3
o Q——x—" 0
OBLIGATIONS
SV TR
Yo
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Vehicle Structures Directorate

FY 93 Acquisition Plan
(Estimated obligations in millions)

ACTIONS OBLIGATIONS .
14 Most actions are planned
» $14 for colleges and universities.
$12
$10
s8
$6
s4
| 13 2
s
ACTIONS OBLIGATIONS
ACAP Directorate
FY 93 Acquisition Plan
(Estimated obligations in miilions)
ACTIONS OBLIGATIONS .
Omnibus Tech Base Contract,
$50 4th Quarter Award
$40 Most others are modifications
$30
$20
$10
AN s
ACTIONS OBLIGATIONS
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OPS Directorate

FY 93 Acquisition Plan
(Estimated obligations in millions)

OBLIGATIONS . Most compaetitive actions are

estimated under $100K,

$30 larger actions are
modifications.

$20

10.1
$10
$0

OBLIGATIONS

JFYmrany
Technical Directors Office
FY 93 Acquisition Plan
(Estimated obligations in millions)
ACTIONS OBLIGATIONS
52 Most actions are modifications
to existing contracts

$20
$15
$10
$5
$o0

Fas L]

ACTIONS OBLIGATIONS
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‘ﬁ%’ National Technology Policy

... My technology policy consists of six broad initiatives aimed at
helping Americans develop and quickly utilize new technologies:

1. Investing in 21st century infrastructure

2. Establishing education and training programs ‘for a high skill
workforce ;

3. Investing in technology programs that empower America's
small businesses ;

4. Refocusing Federal R&D programs on critical technoiogies
that enhance industrial performance ;

5. Leveraging the national R&D investment; and

6. Creating a world class business environment for private
sector investment and innovation.

President Bill Clinton
Technology: The Engine of Economic Growth
September 21, 1992

ARL O
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Purpose

» Mechanism for learning about ARL interests
and potential contracts

Funded
Contracts
including

* Formal programs involving

Domestic
contractor efforts

Technology
Transfer

* |dentify points of contact
to get additional information

ARL CI

Agenda
‘u . jﬁ « Technical and Industrial Liaison Programs
'B)u"’ |' ‘:4 , - Domestic Technology Transfer
i ‘ - CRDAs and PLAs
§g|ﬂi » Small Business Innovation Research
|ﬂ.’¢‘l) * Independent Research and Development
S\GT . Advanced Concepts and Technology

Iz
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it Technical & Industrial
{1L{0) | Liaison Office

» Advanced planning information
- APBI
- Broad Agency Announcement
-~ Descriptive Information

Match-making

Unsolicited Proposal guidance

Potential contractor program

R&D unfunded studies

@i Current Broad Agency
HIL® | Announcement (BAA)

crbg gl

» Issued October 1992

Open for 1 year or until superseded

Ninety research topics described in detail

Technical areas of interest delineated

Minimum five percent of funds for institutions
of higher learning set aside for HBCU/MI

QRAPNCS-AN. - %3
SCurvant et APV 1O8)

B W IR, WO

T TN e S e T S NPT T e




Domestic Technology
Transfer

NSRS P g sk LT LT T T

Federal Technology Transfer Laws

The Stevenson Wydler Act (1980) and the Federal Technology
Transfer Act (1986) (15 USC 3701 et seq) mandate active technology
transfer from all Federal Laboratories to the to the Private Sector.

it Plmebt gt ARy L e Y s igie e pey ST IWT REF WA EAVARR SRR I RS W (el T LI T

* Provides authority to enter Cooperative R&D Agreements and
exclusively license intellectual property (15 USC 3710a)

» Charters the Federal Lab Consortium network to help
locate technology

- Emphasizes cooperation/support for Small Businesses

* Provides minimum 15% ot royalties to inventors and the
maijority of the balance to labs

Technology Transfer

E¥1if-{ Mechanisms

CRDA: Cooperative Research and Development Agreements

= A pledge by a government laboratory and industry/
academia to conduct joint R&D

+ Government provides technical personnel, services,
facilities, equipment and other resources, but no funds

* Industry / academia provide funds (if necessary),
technical personnel, services, facilities, equipment
and other resources

« Agreement defines sharing of intellectual property

PLA. Patent Licensing Agreements
+ Provide financial incentive to inventors and labs
+ Assure transition of technology to private sector

GRAFMICS-ANL - 93
S-ToA. Traneler APRVG (G8
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ARL Approved CRDAs/PLAs

e g5 <2 AR et ot F o ittt i it ot B » p Lo 2R TRET

Totals Per Each FY

PUEERECACTTPL 0,

T i

FYss ' FY89 ' FY90 & FY91 FYo2 | FY93

Projections FY93

FY 88-92 ARL Cumuiative Totals = 58
dJ CRDA O pPLA

PLA

Crystal Oscillator Technology
Patent Licensing

Technology Trends:

* Lower Power Consumption

+ Lighter and Smaller

* More Stable (Better

Present Compensated) Frequency Output
0.4 watt + Immune to Vibrations

§ CU inches - Immune to Radlation

* Martin Goffman Associates with Army
Electronics and Power Sources Directorate

* E&PS Eximer Laser used by Gotffman for R&D

in Superconductors
Past
* Appiications: Future power: 0.5 watt
volume: 16 CU inches

- High Temp Superconductor for wifrared Detection 0.02 watt
- Low Temp Superconductor for Electronic Devices 2 CUinches

am,
° 19 Crywnt Jé




CRDA: Potential Research Areas

R
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« Microelectronic Materials, Devices & Circuit Research
+ Advanced Aerospace Materials Research & Analysis

* New Materials Stress-Strength-inspection Technologies
(For Both Air & Ground Vehicles)

» High Capacity Batteries & Energy Storage Technologies

+ Sensor Fusion Technology

GRAPHICS-ASN, - 03
S-Poten. Assawch AP (Y11)

CRDA: Potential Research Areas

y
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Autonomous/Robotic Vehicle Research

Vehicle Structure & Propulsion Systems Research

Atmospheric Characterization at all Acoustic &
Electromagnetic Waveiengths

Solderability Techniques
Survivability/Lethality Analysis

GRAPMICS-AR:. 9
T-Poten, Aesmarsh (Cont.s APAVG 1D
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gl ARL Unique Facilities
“’) ”l s Su:table for Potential CRDAs

TN

* Microwave/Millimeter wave Design Center
« Nanoelectronics Fabrication Facility
* Cray 2 Facility

* Puise Power Facility
+ Fifty Wind Tunnel Configurations
(Sub-, Trans-, Supersonic Flow Rates)

+ Small/Medium/Large Caliber Research Facility

* Robotics and Automated Control Laboratory

* Adhesive Bonding Microfactory

* One of the largest (250') Crash Towers in Existence
* Molecular Beam Epitaxy Facility

» Triaxis Vibrator Facility

+ High Power Microwave/Flash X-Ray/EMP Facilities
* Electro-Optical Vulnerability Assessment Facility (EOVAF)

ek ot |

Army SBIR Program Hlstory

Rt e T vt sl T I 3

Leverége Small Busmess Capab:lmes

Yearly Funding

80
70 | Phase |
Technical Feasibility ($100K Max, 6 months)
60 =
50 _ Phase |
. n R&D Effort ($750K Max, 2 years)
40 j — 1 '
s“ - —_ — Lbd

] — || K 1| Phase Il
30 MM Transition (No SBIR §)
20 gl : " - Commercialize Products

Riaugnininin S - Other Government Funding
10 a L Lld D B &.‘.-.Ei-
[ } g

0dr1 -

8 3 8 38 523 3338 3
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Composite Materials Braider
US Composites Corporation

Fabrication of Fiber Reinforced
Polymer Composite Curved Parts

MILITARY USES
Howitzer Parts
'Rocket Launch Tubes
Rocket Motor Cases

COMMERCIAL USES

Golf Shafts
Surgical Tools
Satellite Structures

Lightweight Bridging  Aircraft Propellors

FY93 Schedule

PN T LTI TR RO R T SR L

* Issue Solicitation. . ...................... 1 May
(announced in Commerce Business Daily)

*ProposalsDue ...............cc0ciat 1 July

* Phase | winners selected........... 1 September

* Phase Il winners selected ...... Approx. 9 months

after Phase | award

58 Ve (G
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Industry Independent
Research & Development

ARV TS ITEETE Ay

W

- Company Funded, Reimbursed as Overhead

Still Very Important

Recent Improvements
~ Full Reimbursement
- Reduced Reporting
— More Frequent Guidance

Concern--Dwindling Procurement $

g ried 1 o~ Vaging

Patriot

1960s-Basic Technology Established
* Ferrite Materials
* Ferrite Base Shifters
* Space Fed Phased Array

1870~1984-Basic ATM Capability Established
* Missile and Radar Sensitivity and
Sub-Clutter Visibility Enhancements
* Warhead Redesign
+ Corelation Subsystem Clutter Canceler
* Fuze Signal Processing
* Software Upgrades
* Warhead Redesign
* Microeiectronics Insertion

Result - - - Desert Storm Success

éo
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Advanced Concepts
and Technology

T AL TR
e

* Encourage Innovation
» Alternative Channel for Good ldeas
« Approximately 2 yrs./$1M max.

* Funded at $4-6 Million per year

dn kol ¥ 31 bpves b An ~oobh i o Flib RN

Computer-Aided Process Design

Steel Heat Treat Process Modeling
Replaces Empirical Approach

~ Reduce Development Time/Cost

- Improve Quality

- Reduce Reject/Rework

Helicopter Gear &
Dimensional Measurements

Current Effort
Quenched Cracked Barrel * Helicopter Gears

* ACT, AVSCOM, ,ADLittle, Sikorsky

Initial Successtul Effort « Commercial Applications

* Large, Gun Barreis - Automotive, Nat'l Center for
« ACT, ARDEC Benet Lab & ADLittle Manufacturing Science
* Problem * Probiem
- Quench too quickly-cracks . - Heat treat distortion
~Quench too slowly-soft steel -Causes reject/rework
s Solution ' * Solution
~-Modelling for process optimization -process design by modelling

ARL C1
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Challenge to Industry

« Maintain Awareness of Army Technology Needs
— Requirements & planning documents
~ Interactions with Labs & Centers

» Focus IR&D on Army Needs / Opportunities

- Respond to technical evaluations & on-site reviews

» Seek Cooperative Research and Development Agree-
ments (CRDAs) and Patent Licensing Agreements (PLAs)

 Inform Army of Accomplishments
— Brief Labs & Centers
- Demonstrate new technologies

GRAAPHICS-ANL. - B
SChalengs o tndustry (G21)
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CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY :
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

Date: 12/23/92

ARMY ACCEPTED CRDAs/PLAs (ARL)

TOTAL CRDAs: 48 TOTAL PLAS: 10 TOTAL CPAR CRDAs: 0
9211-A-C234 TYPE: CRDA ACCEPTED: 12/07/92
ARL ORTA POC: Mike Clafty PHONE NO.: 301-394-4210
Adv Lithography Grp

For development of ion projection lithography.

9209~A~C222 TYPE: CRDA ACCEPTED: 09/30/92
HDL R ORTA POC: Norma Vaught PHONE NO.: 301-394-2952

Delco Electronics
For R&D of Sequential Electrochemical Reduction Analysis
procedures and equipment in a production environment.

CRDA
Norma Vaught

5209-A-C221 TYPE:
HDL ORTA POC:
Texas Instruments
For R&D of Sequential Electrochemical Reduction Analysis
procedures and equipment in a production environment.

ACCEPTED:
PHONE NO.:

09/30/92
301~-394-2952

9209=A=C220 TYPE:
HDL ORTA POC:
Johns Hopkins Univ
For R&D on the monitoring and control of printed circuit board
plating thickness.

CRDA
Norma Vaught

ACCEPTED: _
PHONE NO.:

09/30/92
301-394-2952

9209-A-C217 TYPE: CRDA ACCEPTED: 09/29/92
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
Univ of MD

To develop Mossbauer Spectroscopy into a process control tool for
composite solders.

9208-A~C209 TYPE:
MTL ORTA POC:
Assembly Guidance
For development of improved processing methods for fabricating
parts from composite materials.

CRDA
Dr. Hamed El-Bisi

ACCEPTED:
PHONE NO.:

12/17/92
617-923~5396

9208-A-C207 TYPE:
HDL ORTA POC:
Washington Univ

For development of composite solders.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

09/01/92
301-394-2952




CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

9207~-A~-C200 TYPE: CRDA ACCEPTED: 08/10/92
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
Univ of MD

For development of computerized design models for solder behavior
as a function of microstructure.

9207=-A-P199 TYPE:
ETDL ORTA POC:
Hewlett-Packard Co

PLA
Dick Stern

ACCEPTED:
PHONE NO.:

08/05/92
908-544-4666

For a partially exclusive license for U.S. Patent No. 4,410,902,
entitled "Planar Doped Barrier Semiconductor Device®.

9207-~A~-C198 TYPE: CRDA ACCEPTED: 07/23/92
ETDL ORTA POC: Dick Stern PHONE NO.: 908-544-4666

Techtrol Cyclonetics
For R&D of ultra-stable low phase noise dielectric resonator
oscillators.

9206~A-C194 TYPE:
MTL ORTA POC:
Composite Dvlpmnt
For full scale fabrication and optimization of composite cylinder
processing.

CRDA
Dr. Hamed El-Bisi

ACCEPTED:
PHONE NO.:

07/24/92
617-923-5396

9205-A-C184
HDL

Raynet Corp
For R&D of a surface oxide evaluation system.

TYPE:
ORTA POC:

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

06/02/92
301-394-2952

9204-A~-C176
HDL

Harris Corp
To study the Sequential Electrochemical Reduction Analysis (SERA)
technique for measuring solderability of electronic components.

TYPE:
ORTA POC:

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

05/21/92
301-394=-2952

9204-A-C175 TYPE: CRDA ACCEPTED: 05/21/92
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
Motorola, Inc

To study the Sequential Electrochemical Reduction Analysis (SERA)
technique for measuring solderability of electronic components.

9204-A~-C173 TYPE:
ASTD ORTA POC:
McDonnell Douglas
For development of a design analysis methodology for a composite
helicopter rotor hub.

CRDA
John Cline

ACCEPTED:
PHONE NO.:

05/01/92
804-864-3966




CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL, NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY :
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

CONTROL NO:
LAB:
COMPANY:
PURPOSE:

9203-A-C162 TYPE:
ASTD ORTA POC:
McDonnell Douglas

CRDA
John Cline

ACCEPTED:
PHONE NO.:

04/17/92
804-864-3966

For wind tunnel testing of the British Program - Type Rotor.
9203-A-Cl61 TYPE: CRDA ACCEPTED: 04/17/92
ASTD ORTA POC: John Cline PHONE NO.: 804-~864-3966

McDonnell Douglas
For experimental and analytical impact dynamics research for
composite rotorcraft structures.

9203-A-Cl160 TYPE:
ASTD ORTA FQC:
Bell Helicopter

For research on composite flexures for rotor hub applications.

CRDA
John Cline

ACCEPTED:
PHONE NO.:

05/29/92
804-864-3966

9201-A~C143 TYPE:
ETDL ORTA POC:
Alpha Industries

For development of novel semiconductor devices based on planar
doped barrier structures.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

02/05/92
908~544-4666

9111-A-C136 TYPE: CRDA ACCEPTED: 12/19/91
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
MCNC

For development of a plasma assisted dry soldering procedures and
equipment.

9110-A~C128 TYPE:
ETDL ORTA POC:
NJ Inst of Tech

For development of ultra-high speed and millimeter wave
electronic devices.

CRDA
Dick Stern

ACCEPTED:
PHCNE NO.:

11/22/91
908-544-4666

9110~A~C126 TYPE:
ETDL ORTA POC:
Stevens Inst of Tech
For R&D on optoelectronic device physics and engineering with
applications to microwave and optical integrated circuits.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

11/22/91
908-544-4666

9110~A-C125 TYPE:
ETDL ORTA POC:
Rutgers Univ

For development of smart ceramic materials.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

11/22/91
908-544-4666
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9110-A-C124 TYPE:
ETDL ORTA POC:
Rutgers Univ

For R&D on laser ablation of ferroelectric and high-temperature
superconducting thin films.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

11/722/91
908-544~4666

9110-A-C123 TYPE:
ETDL ORTA POC:
Rutgers Univ

For development of hermetic coatings for optical waveguides.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

11/22/91
908-544-4666

9107-A-C113 TYPE:
ETDL ORTA POC:
Electronics Concepts
To design and evaluate state-of-the-art high energy density filnm

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

08/20/91
908-544-4666

‘capacitors.

9107~A~C107 TYPE: CRDA ACCEPTED: 08/01/91
ETDL ORTA POC: Dick Stern PHONE NO.: 908-544-4666
Neocera, Inc

For the development of processes for preparing films of high
transition-temperature (high-Tc) superconducting materials on
single cyrstal.

9107-A~P106 TYPE:
ETDL ORTA POC:
Alpha Industries

PLA
Dick Stern

ACCEPTED:
PHONE NO.:

12/02/91
908-544-4666

For a partially exclusive license for U.S. Patent No. 4,410,902,
entitled "Planar Doped Barrier Semiconductor Device®.

9103-A-C093 TYPE: CRDA ACCEPTED: 04/09/91
ETDL ORTA POC: Dick sStern PHONE NO.: 908-544-4666

Shipley Co, Inc
For the development of improved electron beam sensitive resists
for use in the microelectronics industy.

9102-A-C086 TYPE:
HDL ORTA POC:
Intgrt Tech for Med

For fabrication and evaluation of microfluidic components.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

03/04/91
301-394~2952

9101~A-C083 TYPE:
HDL ORTA POC:
VPI & State Univ

To jointly develop, test and evaluate the use of fluidic
technologies coupled with fiber optic systems.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

02/08/91
301-394-2952
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CONTROL NO:
LAB:
COMPANY:
PURPOSE:

9101-A-P082
ETDL

Ball Corp
For a partially exclusive license

TYPE:
ORTA POC:

PLA
Dick Stern

Thermometric Sensing Device, U.S.
9101-A-P081 TYPE: PLA
ETDL ORTA POC: Dick Stern

Frequency Electronic
For a partially exclusive license
Thermometric Sensing Device, U.S.

9101~A-P080
ETDL ORTA POC:
Motorola, Inc

For a partially exclusive license
Thermometric Sensing Device, U.S.

TYPE: PLA

Dick Stern

9101-A-P079 TYPE:
ETDL ORTA POC:
Piezo Crystal Co

For a partially exclusive license

PLA
Dick Stern

Thermometric Sensing Device, U.S.
9101-A-P078 TYPE: PLA
ETDL ORTA POC: Dick Stern

Piezo Technology
For a partially exclusive license

Thermometric Sensing Device, U.S.
9101-A~P077 TYPE: PLA

ETDL ORTA POC: Dick Stern
Q-Tech Corp

For a partially exclusive license

Thermometric Sensing Device, U.S.
9101~-A~P076 TYPE: PLA
ETDL ORTA POC: Dick Stern

Vectron Labs
For a partially exclusive license
Thermometric Sensing Device, U.S.

ACCEPTED:
PHONE NO.:

01/23/91
908-544-466¢€

for a Dual Mode Quartz

Patent No. 4,872,765.
ACCEPTED: 01/23/51
PHONE NO.: 908-544~46646

for a Dual Mode Quartz

Patent No. 4,872,765.
ACCEPTED: 01/23/91
PHONE NO.: 908+544-4666
for a Dual Mode Quartz
Patent No. 4,872,765,
ACCEPTED: 01/23/91
PHONE NO.: 908-544-4666
for a Dual Mode Quartz
Patent No. 4,872,765.
ACCEPTED: 01/23/91
PHONE NO.: 908-«544-4666
for a Dual Mode Quartz
Patent No. 4,872,765.
ACCEPTED: 01/23/91
PHONE NO.: 908-544-4666
for a Dual Mode Quartz
Patent No. 4,872,765,
ACCEPTED: 01/23/91
PHONE NO.: 908-544-4666
for a Dual Mode Quartz
Patent No. 4,872,765.
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9011~A-C073 TYPE: CRDA ACCEPTED: 03/04/91
MTL ORTA POC: Dr. Hamed El-Bisi PHONE NO.: 617-923-5396
PPG Industries, Inc

For characterization and possible further development of
oxynitride glass fibers.

9010-A-C0O71 TYPE:
ETDL ORTA POC:
Norden Systems, Inc

For development of a portable flat panel display workstation.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

11/06/90
908-544-4666

9009~-A~P066 TYPE:
HDL ORTA POC:
Defense Res Tech

For an exclusive license for fluidic mud pulsers, U.S. Patent

PLA
Norma Vaught

ACCEPTED:
PHONE NO.:

11/29/90
301-394~2952

Nos.: 4,276,943; 4,291,395; 4,323,991; 4,391,299; 4,557,295.
9008-A-C062 TYPE: CRDA ACCEPTED: 09/06/90
ETDL ORTA POC: Dick Stern PHONE NO.: 908-544-4666

Rutgers Univ
To advance the development of ultra high speed and millimeter
wave electronic devices. .

9006-A~-C056 TYPE: CRDA ACCEPTED: 07/20/90
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
M/A-COM

To perform cooperative research, test and evaluate the operation
and damage characteristics of solid-state PIN diodes.

9006=-A-C0S55 TYPE:
HDL ORTA POC:
McDonnell Douglas

To design, develop, evaluate and test Artificial
Intelligence/expert computer software systems and their
supporting technologies such as terrain reasoning.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

07/20/90
301-394-2952

9006-A~C0S3 TYPE:
HDL ORTA POC:
Rockwell Intntl Corp
To test and evaluate automated 3-D X-Ray equipment in a
production environment.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

07/12/90
301-394-2952
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9005-A-C052 TYPE:
HDL ORTA POC:
Grumman Aerospace

To test and evaluate an analog electronic device to clip or limit
the amplitude of a transmission signal.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

07/02/90
301-394-2952

9002-~A-C038 TYPE:
ETDL ORTA POC:
Martin Marietta Corp
For development of a permanent magnet system for a microwave
tube.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

03/06/90
908-544-4666

8912-A~-C036 TYPE:
HDL ORTA POC:
J&S Software Dvlpmt
For development of systems operation software which would be
applicable for large IMB compatible environments.

CRDA
Norma Vaught

ACCEPTED:
PHONE NO.:

01/18/90
301-394-2952

8912-A-C035 TYPE: CRDA ACCEPTED: (1/09/90
MTL ORTA POC: Dr. Hamed El~-Bisi PHONE NO.: 617-923-5396
WAMDP, Inc

For development of advanced automated manufacturing systems.

8911-A-C033 TYPE:
ETDL ORTA POC:

CRDA ACCEPTED:
Dick Stern PHONE NO.:
Emcore Corp; American Cyanamid; Polytechnic Univ

To investigat= how to improve the quality of OMVPE-grown
structures and to attempt to find substitutes for highly toxic
gases.

12/29/89
908-544-4666

8909-A-C029 TYPE:
ETDL ORTA POC:
Martin Goffman Ascts
For development of optical, infrared, and microwave detectors
using superconducting technology.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

10/03/89
908-544-4666

8909~-A~C028 TYPE: CRDA ACCEPTED: 10/06/89%9
HDL ORTA POC: Norma Vaught PHONE NO.: 301-394-2952
LTS Corp

For development of a laser microscopy system for the commercial
market. ’
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8908-A~C024 TYPE:
MTL ORTA POC:
Owens-Corning

For conducting tensile testing and chemical analysis of specimens
of novel oxynitride glass fibers.

CRDA
Dr.

ACCEPTED:
PHONE NO.:

09/22/89

Hamed El-Bisi 617-923-539¢

8908-A-C023 TYPE: CRDA ACCEPTED: 09/22/%3
ETDL ORTA POC: Dick Stern PHONE NO.: 908-544-466¢
EMC Technology, Inc

For designing, developing and evaluating high performance
digitally programmable attenuators, components, circuits and
subassemblies.

§9J5-A-C018 TYPE:
ETDL ORTA POC:
Res Triangle Inst

For E-Beam Probing of

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

06/21/89
908-544-466¢6

Differential Cascode Voltage Switch (DCVS).

8809-A~-C005 TYPE:
ETDL ORTA POC:
Electromagnetic Sci

For millimeter wave high power ferrite control devices.

CRDA
Dick Stern

ACCEPTED:
PHONE NO.:

10/21/88
908-544-4666

82Q06-A~C003 TYPE: CRDA ACCEPTED: 07/11/88
ETDL ORTA POC: Dick Stern PHONE NO.: 908-544~4666
Trontech

For develcpment of high frequency oscillators and amplifiers.

8804-A-C002
MTL

Dow Chemical
For development of advanced ceramic engine components and
advanced lightweight armor applications.

TYPE: CRDA
ORTA POC: Dr.

ACCEPTED:
PHONE NO.:

07/11/88

Hamed El-Bisi 617-923-5396
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i 1 Weapons Technology Direciorate

— —]

1 DIRECTORATE MISSION sy

Lead the Army's sesearch and lochnobogy
program 10 enhance the lethality and
survivability of waapons sysiems

+ by conceiving, developing, and
wansitoning concepts and lechnologies -
in convenlional, nuciear, and dgirecled
energy ellects;

« by sclving lechnical probfams associsted
with davelopmental and lielced weapen
systems:

* by mainlaining 3 weapons-oriented basic
research program.

Meet the seldiers' technology reeds
for agvancad wedponry

gt In
{ J

The mission is detailed on this chart. Research
is pursued in energetic materials dyn amics, pro-
pulsion/flight physics, projectile/warhead mech-
anics, terminal effects phenomena, armor/surviv-
ability technologies, advanced munition/weapons
concepts, nuclear weapons effects/survivability
technologies, directed energy effects, low
observable technologies and system effective-
ness analysis. The primary customers are those
who develop weapons systems which enhance
the lethal defense posture. WTD supports the
Army RDE Centers, other Commands, other
Services, and various PEOs and PMs such as
PEO Armored Systems Modernization, PEO for
Intelligence and Electronic Warfare, PM for Tank
Main Armament Systems and PM for Advanced
Field Artillery Systems. Major efforts include
support for the liquid propellant and unicharge
candidate selection and studies on electro-
thermal chemical propulsion.
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n ] WEAPONS TECHNOLOGY DIRECTORATE

Weapons Technology

LI

}_ Low Observable

) e s =X

| |
Propulsion | | Terminal | Wpns i iNuclear/Directed [
& Flight Div | |Effects Div || [Concepts Divf | Energy Div |
— I _‘ - ~ — ~.:_§ 052 e 'amirgms 2 v wr e ie 2 AT . e R T T ISR
Combustioryignitiory  Penetration/Solid Combat Simulations Nuclear Blasy/
Propellant Chemistry  Structural Mechanics Shock/Physics
Systems Engincering
In-bore/Transitionay Lethal Mechanics Directed Energy Weapons
Flight Oynamics Weapons Controf Tech
Advanced Armmor and Elcctromagnetic
Structural Mechanics  Survivability Smart Wpns Systems Radiation interactions
of Projectile Technologies
Active Protection Nuclear Radiation
Advanced Propulsiory  Conventional Blasy & EM Technologies Interactions
Flight Technologies Shock/Explosive
Physics Smart Projectile

PropulsioryPhysics Integration
and Charge Design
HV ¥pn Environment

Maqt of Cross Div/Dir Prog

DIRECTORATE SNAPSHOT

This is as good as any way to quickly get an
understanding of the current organization. While
keeping the "traditional" ballistic mission of BRL,
WTD has surrendered the high performance
computing mission and the ballistic survivability/
lethality assessment mission. Low observable
technology and the nuclear and directed energy
missions were' added. We have already noticed
some interesting collaboration opportunities as a
result of these new communication channels in
ARL.
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M- ] WEAPONS TECHNOLOGY DIRECTORATE

A
FACILITIES

ARL COMPOUND

ADVANCED TERMINAL
DALLISTICS RANGE

[ ]
TRAHSONIC RANGE

K MECHAINSS
/ ACIHLT
z§ TARGE CAUBER

i EXPENMENTAL QUK
o) c R ad
e trsnnsrryisterse,, @ il ERCILITY

UV PULLSCALE i
KEARLOA /
RANGE

SPESUTIE ISLAKD

WTD has a number of experimental test
facilities, most of which are located on
Spesutie Island in the flats of the Susque-
hanna River. They include energetics/
explosive test facilities, high pressure
facilities, shock tubes, a transonic ballistic
facility, a closed facility for containing
depleted uranium shote. The Adelphi Site
of ARL houses the Aurora gamma ray
facility and EMP simulators are located

at the Woodbridge Site.
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m- ] WEAPONS TECHNOLOGY DIRECTORATE

DIRECTORATE
EXECUTIVE OFFICE

Ot. John Frasicr

Low Observablos
Technolagy Otfice
Xr. Robert Weinraud

!

]

Nuclear/Directed Propulsion & Terminal Etlects Veapons
Energy Divislon Flight Division Division Concepts Division
Mr. William Vault Or. ingo Mlay Dr. Waltor Mottison B, Charles !Aurphy
Q Nucioar Blasv G Combustonsignition © Ponotration/Solid a Combdat.
Shock/Physics Propeilant Stuctural Simulations
Chemstry Meochankcs
Q Directod Encrgy a Syslqm: )
Waapons 2 In-botesTransitgnat I Lathat Mochanics Enginooring

0 Elociromagnotic
Radiauon
Intcraciiens

S Huzlear Qadiation
Interacians

#n5m Technologios

4 Sityciueal Mechamcs
oi Projecito

U Acvanced Prapuision
iFaght Technolog..s

J PropuisioniPhysics
and Charge Cesign

@ Adviveed Armor
and Suriradiliy
Tectnologios

73 Conventional
BlastUhack
Splosive
Phygigs

o Weoapons Contio!
Tochnology

Q Sman Weapons
Systoms

u Activn Pratccion
SEM
Technziogies

a Smant Projecilo
Integraion

2 HV Weopons
Environment

1 AWdN0Mous
Sysioms
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FLOW OF THE BRIEFING

Today | will start with two general funding charts.
Then | will generally move left to right through the
technical focus of each division. At the end I'll
finish with a few real and immediate business
opportunities that are important to us and may

be of interest to you.




M- WEAPONS TECHNOLOGY DIRECTORATE
FUNDING BY BUSINESS SUB-AREA ($M)

DIRECTED ENERGY
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S67.2M4

FUNDING PIE

By business area, you can see that the low
observable technology area has significant
current funding levels. The rest is relatively
equally divided among the traditional
ballistic and nuclear/directed energy lines.
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FUNDING PROJECTIONS

If you care to have faith in future funding
projections or in stable world political and
economic events this may be of value. Only
one comment here, the weapons concepts
work which | will talk to later shows a trend
upward from FY95-FY96.




n NUCLEAR AND DIRECTED ENERGY
DIVISION

Technical Focus

* RF/DIRECTED ENERGY WEAPON RESEARCH

- HPM SOURCES, ANTENNAS, MODE CONVERTERS
- COMPACT, RUGGED PULSE POWER SOURCES

- HPM TESTING OF MILITARY SYSTEMS

- HPM HARDENING TECHNOLOGY AND DEVICES

- HPM WEAPONS EFFECTIVENESS MODELING

* NUCLEAR SURVIVABILITY RESEARCH

- SURVIVABILITY ENHANCEMENT TECHNOLOGY

- ELECTROMAGNETIC SHIELDING AND BLAST/THERMAL
RESPONSE OF NONMETALLIC MATERIALS

- IMPROVED PREDICTION AND ANALYSIS CODES

- SURVIVABLE ELECTRONICS AND MATERIALS

WEAPONS TECHNOLOGY DIRECTORATE
NDED

The focus of NDED is listed here. Both the
feasibility and effectiveness of DE weapons
are of interest as well as measures to protect
U.S. systems. This includes HPM sources,
antemmas and pulsed power, testing, modeling
and hardening. Nuclear hardening of future
systems includes state-of-the-art electronics
and nonmetallic structures which pose a
special challenge for prediction and analysis
codes necessary to evaluate future weapons
environments and design trade-offs.
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PROPULSION & FLIGHT DIVISION

Technical Focus

e Interior, exterior and transitional ballistics
e Mechanics and dynamics of projectiles

e Advanced projectile, propulsion and flight concepts
for chemically and electrically-powered guns

e State-of-the art models and design methodologies

o Transition of Projectile, Propulsion, and Flight
Technologies to RDEC's, PEO's/PMs and Industry

WEAPONS TECHNOLOGY DIRECTORATE
PFD

Emphasis here is in the state-of-the-art
models and design methodologies. Novel
concepts being explored are low vulner-
ability propellants, electrothermal gun
propulsion, drag-reducing propulsion for
KE projectiles, bulk-loaded and regenerative
liquid propellant guns, laser initiation for
large caliber guns, ram accelerators, and
composites for lightweight ballistics.

&z
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TERMINAL EFFECTS DIVISION

Technical Focus
Lethality

KE Penetrators
Ballistic Shock Damage
Survivability )
Armors (Passive, Reactive, Special)
Electromagnetic Armor
Insensitive Munitions
Ammunition Compartmentalization
Computational Terminal Ballistics
Material Modeling
Simulation of DE/EFP/KE Target Interactions
Simulation of Advanced Armor Configurations
Simulation of Vehicle Response to Ballistic Events

WEAPONS TECHNOLOGY DIRECTORATE
TED

Here we look at both sides of the lethality-
survivability issue with a combination of
experiments, models, theory, and simu-
lations.




‘_':& WEAPONS CONCEPTS DIVISION

Technical Focus

@ Active Protection Systems

® Hypervelocity Ballistics

e Hybrid In-bore Ramjet Technology

e Low Vulnerability Ammunition

e Robotics and Autonomous Systems
e Combat/ Technology Simulations

o Generic Systems Effectiveness

WEAPONS TECHNOLOGY DIRECTORATE
WCD

Emphasis here is in the novel leap-ahead
technologies and systems. If there is an
area of growth or increased emphasis it is
in weapons concepts and systems analysis.
It is in this Directorate that you will find
three of the ARL focus programs that were
discussed by Mr. Vitali.
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m- 1 WEAPONS TECHNOLOGY DIRECTORATE

ARL Focus Programs

Advanced Armored
Vehicle Technology

KEY PLAYERS

ARL

{WTD} Weapons Technology Direclorate {icad)
(HRED) Human Rescarch & Engincering Qirectorate
(MATD)  Materiats Cireclorate

(VS0D) Vehicle Structures Qirectorate

{SLAD) Survivabdility/Lethality Analysis Directorate
(EPSD) Electronics & Power Sources Dircgtorale

(S'ID) Sensors, Signatures, Signat & ‘nicrmation
Processing Directoraie

(VPD) Vehicle Propulsion Direcloralie

Other Army

(TACOM) Tank-Automstive Command
(ARDEC) Armamcnt RDE Center

Key to the focus programs is the across
ARL scope of the research. By bringing
the diverse expertise of ARL together,
novel future systems can be evaluated.
We certainly cannot work in a vacuum
in these areas and as you can see we
want to get all the right technologists
involved from other government labs
and the private sector.
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M- ! WEAPONS TECHNOLOGY DIRECTORATE

ARL Focus Programs

Advanced Artillery
Technology

KEY PLAYERS

ARL

(WTD} Weapons Technclony Dirccloraie ’ (Leac)
{HRED}  Human Research & Enginecering Cirectorate

(3ED) Baulelield Envirenmen: Oirectorale

{540} Sensors, Signatures, Signal & Informataon

Processing Directorate
JSATO) tlaterials Direcicrate
{SLAD)  SurvivabilityiLethalty Analysis Oweclorate

[
n

Other Army

(FL_ SiMy

{AROEQ)
(rACOM
(AMSAA)
(SARDA}

Artilery Center & Schzsol
Atmameni SOE Center
Llissile Command
Armiy Piatesel Systems
Office of Secretary cf 10

Other Government

Sancia Hatonal Latoratories

e




M- ! WEAPONS TECHNOLOGY DIRECTORATE

ARL Focus Programs

Autonomous Systems
Science and Technology

KEY PLAYERS

ARL
(WT0) Weapons Techaology Directoraie (leaa) Other Government
{HRED) Human Rescarch & Enginecring Oireciorate (IPC-UGY) Joint Protect Ol!icc for Unmanned
{8%10) Sensors, Signatures, Signal & Information Ground Vehicles
Proccssing Dircctorate {QRNL) Oak Ridge Nationat Laberatory
(EPSD) Elcctronies & Power Scurces Qirecinrate {(H1IST) tiational instiute for Standargs &
Technoliogy
(JPL) Jet Propuision Laboraiory

Other Army
(CADEC) Chemical RDEACemcr Industry
{TACOM} Tank-Automotive Coum.m:‘\d_ F13C Corporahion
{(CSTA) Combat Systems Test Activily Ouetics, Inc.

Tooele Army Depot Altiant Tech. ing.
(CAC) Cambined Arins Center Cynamic Sysiem Technoiony. inc
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M- ! WEAPONS TECHNOLOGY DIRECTORATE

BROAD AGENCY ANNOUNCEMENT

Low Observable Technology
High Power Microwave Technology
Non-nuclear EMP Technology
Nuclear Survivability

The Weapons Technology Directorate topics in the
current BAA are limited to the Low Observable
Technology Office and the Nuclear/Directed Energy
Division areas of interest. 10 research areas are
related to low observables, 5 are in the radio
frequency directed energy area and 3 involve nuclear
survivability research. These topics are open
through September 30, 1993. Instructions on how

to submit proposals are in the solicitation.

£3




m- ! WEAPONS TECHNOLOGY DIRECTORATE

SMALL BUSINESS INNOVATION
RESEARCH (SBIR)
® Magnetic Launch Coils for
Flat Plates

® Algorithmic Aspects of Computational

Terminal Ballistics
® Material Modeling in Computational

Terminal Ballistics

® Geometry & Vulnerability Descriptions

for Helicopters

The next SBIR solicitation is concerned with
the above subjects. We are striving to make
progress in terminal ballistics as we did in the
free flight computational fluid dynamics.
Active protection systems need to consider
electromagnetic launch rather than explosive
launch and the associated problems. A quick-
look to get an idea of the effectiveness of a
weapons system against a helicopter before
an in-depth assessment is made would be a
useful evaluation tool.
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M- ! WEAPONS TECHNOLOGY DIRECTORATE

COOPERATIVE R&D OPPORTUNITIES

Laser Technology Applications
Computational Fluid Dynamics
Explosive Synthesis of Ceramics
New Technologies, Weapons & Concepts
Composites

Technology applications in WTD do not often
directly relate to commercial products of great
economic importance, however we do contribute
to the state-of-the-art in several areas. Here is

a list of a few technologies we feel are suitable
for joint pursuit. A variety of teaming approaches
are possible. If we can leverage our R&D money
with outside talent and resources, get a better
defense product, and help the economy of the
country, or maintain the technical infrastructure,
WTD is definitely interested in talking with you.

Po0




M- ! WEAPONS TECHNOLOGY DIRECTORATE

INTERFACE w/ ARL @ APG -

Advanced Concepts and Plans (ACAP)
Technology Transfer Division

Rich Dimmick Mike Rausa
(410) 278-6955 (fax) 278-7962

® Industry Programs
® Commercialization of Technology

If you need to know more about opportunities with
ARL, Directorates located at Aberdeen Proving Ground

or any of the technologies mentioned in the briefing,
the Technology Transfer Division is the best place to

start.
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SENSORS, SIGNATURES, SIGNAL
AND INFORMATION PROCESSING

PRESENTED AT:

U.S. ARMY RESEARCH LABORATORY
ADVANCE PLANNING BRIEFING
FOR INDUSTRY (APBI)
28 JANUARY 1993

MR. RICHARD SLIFE

ASSISTANT DIRECTOR FOR PROGRAMS
SENSORS, SIGNATURES, SIGNAL AND
INFORMATION PROCESSING

S31 mission

Conduct research to create sensor and signal/data
processing technologies and concepts capable of adaptive
operation and automated fusion as well as supporting real-time
information distribution to enable the Army to acquire, locate,
identify and engage the enemy in real time and under all
battlefield environmental conditions.

910128 AMBI




S31I ORGANIZATION (FY93)

Director Executive Vit DeMonte
Deputy Director Joseph Miller
(301) 394-2100

Adv. Technology
Management
Office

ensors and Signal Processin, Fuze Division Engineering Support
John Miller Robert Goodman William Webster
(301) 394-5000 (301) 394.2400 (301) 394.2800
Radar and sensor technology Fuze research and development  Electronic & mech fabrication
Automatic target recognition Battlefield information fusion Rapid prototypes
Optical/digital signal processing  FAST Office Demonstration & field testing
Signature Modeling Quality assurance and ILS
Fuze technology
930128 APBL

S31 ORGANIZATION (FY97)

S3I Directorate

[ Adv. Technology
Management
Office

Program
Coordination
Office

1 L

Sensors Signal & Information Sensor Integration

Processing

930128 APS!

176




SENSOR TECHNOLOGY

Sensor technology developed by S3I
enables the detection and engagement
of enemy forces. Specific applications
developed here include:

« MTI radar for unmanned aerial
vehicles

« Synthetic Aperture Radar
+ Millimeter Wave Radar

+ Guidance Integrated Fuzing

Ultrs Wideband Foliage Penetration SAR

INBW APRL

SIGNATURES

To support the development of
advanced sensors and aigorithms for
future weapon systems, we are
researching techniques to improve
signature prediction for FLIR, visible,
MMW, LADAR, radar, and SAR
sensors. As the complexity and degree
of these advanced sensor systems
increase, the importance of signature
modeling in controiling the costs of
testing these sysiem concepts becomes
significant.

Target Signature Modeling

NI A

7




SIGNAL PROCESSING

Optical processing modules
provide high throughput
capability in compact packages.
When configured in hybrid
optical/digital systems, real-time
operation can be achieved for
radar, communications, and
target recognition applicatons.

TEyes200€5X X

[ARESERE TR TN

CCD Array

0128 APSL

INFORMATION PROCESSING & SENSOR FUSION

The battefield commander's staff
needs to gather, integrate, and
process combat information. We
have designed the Combat
Information Processor and the Al
Module 10 integrate near-real-time
information from many sensors and
sources to assist the bartlefield
commander in the decision making

process.

Combat Information Processor

NOIZS AFSL

>89




FUZE DEVELOPMENT/PRODUCTION

$31 performs engineering
development and production
support for fuzes on a selective
basis. Fuzes developed here
include:

PATRIOT (M818E2)
Chaparral (M817E1)
MOFA (XM773)
M732A2

M734E1

90128 AFB!

S3I CONTRACT PLAN

3K

Available
mm Unavailable

93 94 95 6
Fiscal Year

930128 APBL




RADAR

Real Aperture Stationary Target Radar - Detect, discriminate,
and classify stationary targets using a low depression angle real
aperture radar.

Moving Target Radar Technology - All-weather long-range wide
area detection, location, and classification of moving targets.

Ultra Wideband Foliage Penetration Synthetic Aperture Radar -
All-weather, wide area detection, location and classification of
stationary tactical ground targets concealed by foliage, including
surface and buried mines.

Jeffrey Sichina, (301) 394-2530
U.S. Army Research Laborsiory
ATTN: AMSRL-5S-SG

2800 Powder Mill Road
Adelphi, MD 20783-1145

30128 APBI
RADAR FUNDING
$3.690
OGA
$2,073K S500K
Contract
3645K In-ho . $10,287K
Contract e (available) In-house
(unavailable)
34,400
Contract
(unavailable)
FY 93 FY 94.96
10138 APRS




PHOTONIC PROCESSING

Develop and demonstrate optical techniques, devices, and
modules for real-time, high throughput signal processing
applications, with module integration into processing systems.

Research efforts focused in these areas: diffractive optics,
optical scale-space processing, higher order statistics,
photorefractive processors, integrated photonic processing
systems, and coherence and photonic processing.

Dr. John Pellegrino (301) 394-2520
U.S. Army Research Laboratory
ATTN: AMSRL-SS-SF

2800 Powder Mill Road

Adelphi, MD 20783-1145

G128 APBL
PHOTONIC PROCESSING FUNDING
$386K
Contract
(available)
$3.042K
$2.767K / $10.288K Contract
In-house [ In-house (unavailable)
$2,507K
5/ Conmact
{unavailable)
FY 93 FY 94-96
0118 AFBY
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S3AI TECHNOLOCY ASSESSMENT

Develop and maintain cognizance of signature data, sensor,
and signal processing technology efforts throughout the DoD
community. Identify and recommend appropriate balance of
these efforts and emphasize the most promising technical
approaches to new sensor and signal processing technology for
next generation automated sensor systems.

Dr. Norman Berg, (301) 394-2500
U.S. Amy Research Laboratory
ATTN: AMSRL-SS-M

2800 Powder Mill Road

Adelphi, MD 20783-1145

930128 APBI

S3ITECHNOLOGY ASSESSMENT FUNDING

Battlefield Acoustic Technology

$250K
Contract (available)
In-house $2.395K S\ Conract

In-house (unavailable)

$1.136K
Contract

(unavailable)

FY 93 FY 94-96

10128 APRI
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TARGET ACQUISITION & BATTLE MANAGEMENT

ARL Focus Program -- S31 has lead

Technology Areas:
Ultra Wideband Synthetic Aperture Radar Technology
EO/Radar Sensor Technology for Multi-sensor Stationary Target Indication
Radar Sensor Technology for Multi-sensor Moving Target Indication
Ground-based Passive Multi-sensor ID & Classification Technology

Staff Tactical Operations Center Work Station

YI0I28 APEL
S31 SMALL BUSINESS INNOVATION RESEARCH
FY 93 Funding and Topics
$1,980K
Signat Processing Radar/Sensors
$654K $727K
Fuzing " Electronics Assy/Inspect
3399K $200K
Impulse radiating antenna Miniature RF filters & low power oscillators
Digital waveform generator Low power MMIC
Angular rate sensor Surface-relief diffractive lenses
Electronicaily scanned antenna PC-based diffractive optical element mask generator
Knowledge-based target classification Laser pattern generator for diffractive optical elements
Oxygen pump for low noise fluidics Noise filters
RF diode laser modulator Microscale fluid devices
Multi-layer microstrip antenna High speed solder paste printer
Acceleration sensing module Panoramic image translation of microelectronic assy
GPS frequency translator IC Automadted composiie inspecuon sysiem
0128 APML

'3




FY93 BROAD AGENCY ANNOUNCEMENT

Materials John Pellegrino, (301) 394-2520
Devices and Modules John Pellegrino, (301) 394-2520
Processing Algorithms John Pellegrino, (301) 394.2520
Novel Optical Processing Systems John Pellegrino, (301) 394-2520
Optical System Performance Mike Pagerson. (301) 394-2520
High-Density DSP Circuitry Mike Patterson, (301) 394-2520
Analog/Digital Conversion Mike Panerson, (301) 394-2520
Frequency Selective Filter Mike Paterson, (301) 394-2520
RF Signal Processing Mike Panerson, (301) 394-2520
Advanced Acoustic Sensors Bruce Weber, (301) 394.2500
Automatic Target Recognition Muark Hamilton, (703) 704-1677
Artificial Intelligence Philip Emmerman, (301) 394-3000
Multistatic Radar Technology Mikc Kolodny, (301} 394-3110
Safety and Arming Systems Greg Sztankay, Bill Konick
Sensors (301) 394-3130, (301) 394-2525
Signal Processing "

Global Positioning System
Environmental & Interior Ballistic Simulaton

930128 APSS

POINTS OF CONTACT
Broad Agency Announcement Beth Bowen, (301) 394-2964
Unsolicited Proposals Mel Shichtman, (301) 394-5075
SBIR Dean Hudson, (301) 394-4808
SBIR (S30) Shirley Corbett, (301) 394-4602
Small & Disadvantaged Business Tom Rodgers, (301) 394-1076
Competition Advocate Mary Ellen Caldwell, (301) 394-3882
Technology Transfer Mike Claffy, (301) 3944210
Technology Transfer (S3I) Nomna Vaught, (301) 394.2952
Public Affairs Marian Singleton, (301) 394-3550

/oy




dIES 14V
9IS %oIa "IN
€661 Aenuep gz

1ddV
0}

‘BuiyelIg UOHEIRIUSP] 1EGUIOD

103







28 JAN 93

MISSION

From GEN Sullivan:
Pull Together and Establish a TRADOC/AMC Task Force

(TRADOC LEAD) to lay out a Comprehensive Army
Program, addressing both short and long term requirements
and solutions, and detailing the interfaces necessary with
other Services and Allies. For near term, concentrate on
tactical level for surface-to-surface and air-to-surface. For
far term, expand on operational level and include air-to-air
and surface-to-air.

"1 want to make sure that we are
properly organized to focus our
efforts in this area.”

*“The Army cannot accept
casualties that can be prevented

by our own actions to improve
identification in combat.”

28 JAN 53

COMBAT IDENTIFICATION CONCEPT

» Improved Situational Awareness
- Mission, Enemy, Terrain, Troops - Time
- Know Where | Am
— Know Other Friendly Locations
— Know Neutral and Enemy Locations

« Improved Target Identification
~ Thru-Sight Target ID Indication to Maximum
Weapons Range
- Make Less Sensitive to the Environment
-~ Work for Passive, Non-Cooperative Identification




Architecture for CID System

‘Near Term Amy | Jom M« Term Far Term
Program Program Program
Mounted
\
Target Reqmis Hecmis )
identification Shooter: Active Shooter: Enhanced Active d f
Targat: Active-Coaperative or Pm Active ot Passive
ID: Friend, Unknown Target: Non-Coop or
ID Fnond Unknown Enhanced Coop
Apomach 1D: Frisnd, Foe,
MMW Question & Answer Sys Non Combatant
Mounted {Ground Based) PIP Near Yorm i Practical
Dismounted Soidier Approach
TBD INTEGRATED

_________ COMBAT
--------- IDENTIFICATION

Beqmis
+ Co CDRs Display
Begmis + Bn CORs & TOC Displays
i ational +» Enhanced Platform Display » Bde CDRs & TOC Displays

Situation Reqmis « Pt CORs Display CB:‘

Awareness » Salf Location C" :j Approach

» Heading Agproach T8D
T80

GPS

28 JAN 93

28 JAN 93

Combat ID
Materiel Program Plan

C?"‘“' CY90 | CY91 | CY92 | CY93 ] Cysa | CYss | cyss | Cye7 | CY9s | Cyss

Fisca FY91 { FY92 | FY93 | FY9 | FY9S | FY96 | FY97 | FY98 | FYa9 | FYOO

Yeat
Quick Fix
Current Quick Fix +
Near Term —->{ ool 5""””""’ :” mb“g
H Concept
¥e'?r,:‘:ar Exploration ATO \
Engineering
f Production i
Supporting Technologies

10%




28 JAN 93

Battlefield Combat Identification
Program Summary

ARL Task Leader: CECOM POC:
Combat ldentitication Objectren
Situational Awareness Pliug Target + Quack Fix - Go To War Capabidy 1 Year
identification * Quick Fix Plus - POS/NAV Sauatonal Awareness
o \ncreasas and Thermal TGT 10 Device (TID} 18 Morene
= Combal Effectiveness ’g_x * Neas Term - Enhanced TGY 103 Yeans
* MidFar Torm - integrated imbedded TGT

Tactical Concept

O/Siuational Awsreness Sysiem by FY2000

Technical Approach

+ Quick Fix - IR Lights, Thermal Tape

+ Quick Fux Pus - SLGR/PLGR, Compass, TID

* Near Torm - Enhanced Active, Passive

« MidFar Term - Enhanced AcUve/Passive Cocperatmve 1D;
Active or Passive Non-Cooperttive 10; Integrated,
imbedded TGT (D/Situational Awareness

g 0%

PanySlaus
+ Quick Fix - Complete Deveiopment irtegration

6.2 100 | 50} S50

« Quick Fix Plus - £Y92 Tech DEMO
FY93-94 egrahon
+ Near Term - FY92 Tech DEMO, FY33-94 EMO

o.JA 50 ]| 154 | 168

FY95.98 ProductionFiekfing
« MidFar Term - FYS2 MSO, FYS3 Concert Evpioration

6.38

FY94-96 ATD, FY96 EMD, FYS8 Production

Technical

6.4 68 | 144 ] 149 [ 149 | 148

148

Approsch
* Quick Fix, Quick Fix Plus - none
+ Near Term - Ay Combat Aviation Platiorm
+ MidFar Term - Activa/Passive Non-Cooperative Targes 10,

PROC 119 | 17.8 | 24.7 | 29.6

343 JI nformation Transpon, information Presantation

28 JAN 93

Battlefield Combat ldentification
Quick Fix

ARL Task Leader:

CECOM POC:

Near IR

) ,

ey

Obyective
» Ge To War Capability n 1 Year

Thérmal

g

2 L 2 .

H
L N o tan

Technical Approach

BUOD Light « infrated Traramitter
* Newr IR

» Ground-to-Ground 10

s et =

DARPA
Light

Night Vision

DARPA Light - Anu-Fraincde infrared Device
* Near IR
« Air--Ground 1D
Tharmai Tape - Low Emissinty Tape
- Fa iR
+ Ground-10-Ground 10

Goggles
Fundi
s %

9 96 97

98

Plans/Suats 8UDD Lig
= Fast Flash Model - DLA Inventory

8UDD Light | 162 —

= Siow Flash Modet - Amy CISPO Controt
~ FY¥93 - Contract Option Awarded

DARPA Light | --0-

DARPA Light
+ 7300 in Army CISPO Convoied Inventory
+ No Plan 10 Acquire Addional Quantries

Thermal Tape| 288

Thermal Tape
+ Available Ttrough Sole Source
+ Government Comp Procurement on Hold Due

Total PROC | 450

10 “Responsideity” issue with Low Bidder
« Battieboard Concept Being Evaluated

NVEQOD
PM NVEO

Parforming Actities: ARL
BRADEC

» 2093 - Contract Awarg Planned

Technical lssuas -~ Thermal Tape - Gloss

/109




28 JAN 93

Battlefield Combat Identification
Quick Fix Plus

ARL Task Leader: CECOM POC:

| SLGR/PLGRCompass lmggraﬁonl

Oopecove
Provde POSANAY Situabon Awareness and Themat
Target 0 Device i 18 Morsne

- SLGR/PLGR

+ Compass
Target 10 Oevce

/ ——— . o
lll i Thermal 1D Device Tecrocal

Approach
+ SLGRPLGR integraton for MIATAMIMIHMMWY

vl + Select Compags; integranon for M1ATMOAL
* Thermai ID Oevice

- i ACtrented

&/ - Far iR

Funding
PanyStatus
9 94 95 96 97 98 + Y52 - Techneca D .

* FY93-94 - Deveiopmentintegrason

6.7 . 0 U T (P R
Technical lssues

PROC -~ | 65 | 08 e — — None

Performing Actvives: ARL PM Abrams

BADEC PM Brackey
TACOM PM GPS
PM NVEO

28 JAN 93

Battlefield Combat ldentification
Near Term Program

ARL Task Leader: CECCM POC:
Objective
Attacker Enhanced Target ID Capability
in 3 Years
Technicai Approach
MMW Q8A
* Target
Fundir?
93 94 5 96 Plans/Status
6.2 e ) e ] e | e ) e ---} * FY82 - Technology Demonstration
* FY93-94 - EMD
6.3A et Minatad Bt Hhaed Mesentl M + FY35-96 - Production and Fielding
638 L T L LTI E T ] Techinical issues
6.4 68 |144 11491109} - | oo + Army Combat Aviation Platforms
PROC —i119 178|247 — | -~
Periorming Activeies:  PM Ci0 PEC-AVN
ARL PEQ-Combat Suppont
CECOM PEO-COMM
PEQ-ASM

/0




28 JAN 93

Battlefield Combat Identification
Mid/Far Term Program

£ Yask Leadar: CECOM POC:
sttt o
integrated, !Imbedded Situational Awareness/
\ / Target 1O Capauility by FY2000
& Technical Approach
/\—a « Enhanced Active Cooperative ID System
- N/ * Passive Cooperalive ID System
—6 * Aclive or Passive Non-Cooperative
(== 1 Spmem
Fundi
93 94 95 96 97 98 Plans/Status
62 J100 | so| sofso|so]as]l - Frs2- Ms o
T - + FY93- lorati
8.3A 50 |154 158 [157 | 85 | 40 || - Fvas. avpoPt Exploration
6.38 e e | e | e e | — * FY96 - EMD
+ FY98 - Production
6.4 seee | e ] — | 40 |148 [14.8
-~ R Technical Issues
? o Actvites:  ARL PEO-ASM B8 12 . pCivePassiva NCTR
eriorming : + Data Fusion
CECOM PEO-AVN . ot v e A
PM-CID PEO-Comm Data Distribution/Oisplay
PRQIEW . EEQCombl SPY
28 JAN 93
Architecture Study
ARL Task Leader: CECOM POC:
Project Obisctives:
* Define Primary Mid and Far Term Combat
1D System Architecture Options
+ Determine Key Tachnologies for
Develcpment
+ Determine S&T investment Plan lor
Combat ID
"« Provide Technicat Foundation for COEA
Schedute
Activity Fres FY94
3 } . —
+ Determing Measures ol Effectiveness and SOW  —
Technical Risks of Candidate Tachioclogies
: Awarnd A
« Investigate integration witis Existing and
Developmental Systems/Platforms 1PR A A A
 Investigate Situational Awarenass and Target Pratim Rpt A
1D Synergism Final Rpt A
« Manage with Government Steering Committee

N}




28 JAN 93

Far Term CID Tech Base

+ Automated %arget Recognition Algorithms

s Acoustic
« EO
s Radar
+« Multi-Sensor
« Photonic Processing
« Scalable Digital Processing Architectures
« Advanced Sensor and Processor Component Technology
+ Display Technology
« Human Factors Research

+ LO Target Modelling

28 JAN 92

Summary

Combat ID Program Must: |
« Provide Robust Combination of Integrated Target ID and
Situational Awareness

+ Develop Technologies Which Provide High Confidence and
Low Vulnerability Solutions

« Provide Affordable Solutions Which Can Be Integrated Across
the Force

. gza)ximize Dual Use Capabilities (i.e. Acquisition, Survivability,

« Provide Tools Which Can Assess Operational Effectiveness
of Potential Solutions

IHA
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4 3 MATERIALS DIRECTORATE - APBI
OVERVIEW

MTL — ARL MATERIALS DIRECTORATE

FUNDING PROFILE AND INVESTMENT STRATEGY
WORKING TOGETHER

TECHNOLOGY AREA HIGHLIGHTS

L}

“1.800-MATERIALS”

,‘::1 Mission

Materials Olrectorate

Provide the United States Army with a technology edge
by research, development, processing and manufacturing

technology, and standardization of superior materials.

/?5(/40/“7" MoBgUT‘(
Lighter Weight
Stiffer/Stronger

am™ Less Expensive  accuracy
(AN B! More Available
mAN More ODurable
L\ﬁ Crge o
st . € cog
1@
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m Army Materials Research--
Organizational History

Materials Olreciorate

WATERTOWN ARSENAL  1816-1867

Watertown Arsenal Laboratories (WAL)
Ordnance Materials

A(RMY MATERIALS RESEARCH AGENCY 1962-67 Research Office
AMRA) (OMRQ)

DARCOM

ARMY MATERIALS & MECHANICS RESEAR
y aC) CH CENTER  1967-88

AMC LABORATORY COMMAND

MATERIALS TECHNOLOGY LABORATORY  1983-1982
(MTL)

AMC ARMY RESEARCH LABORATORY

n ! MATERIALS DIRECTORATE  1992-

fu] MATERIALS DIRECTORATE - APBI
"l TRANSITION

1993 - 1995
~YEARS OF CHANGE AND CHALLENGE"

THE MATERIALS DIRECTORATE WILL:
« CHANGE ITS CORPORATE IDENTITY FROM MTL - TO ARL
« CLOSE DOWN A MAJOR FACILITY (WATERTOWN)
« BUILD A NEW, WORLD CLASS LABORATORY (ABERDEEN)

o MAINTAIN AN ONGOING, HIGHLY FOCUSED, PRODUCTIVE
IN-HOUSE AND EXTERNAL R&D PROGRAM - WITHIN A
HIGHLY CONSTRAINED BUDGET

/10
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Assets: Personnel

Materiais Oirecror de

- Skill Mix

73% Technical

18% Professional Support

Staff of 321

8% Admin/Clerical

Educational Profile - Scientists & Engineers
14% Bachelors Degree

40% Masters
46% PhD's

Federal Experience Profile
0- 9years--43.7%

10- 19 years --21.1%

20 - 29 years -- 17.6%
29+ years -- 17.6%

1= 92 % Professional

= Well Educated

Average age 44

el |

U.S. Army Research Laboratory

MATERIALS DIRECTORATE

Y

DIRECTORATE EXECUTIVE
Lawrence D. Johnson

Watencwn, MA 02172 SOQ1
Mad Cose AMSRL MA 13
Teisprone  DSM 955 wrx

Com 817521 nu
Key: Oftice Cooe / Ent  FAX

SITE OPERATIONS DIRECTOR Lo
(SO0 24 AMSRL-MA 5275 / 5524
MAJ (P) James T. Naugrion ASSOCIATE DIRECTOR
AMSRL-OP-WT 5357/ 5524 Dr. Gordon Bruggeman $3st
Or. H. E-Bis), Ch. Scis ORTA 5396
Senlor R h S Or. Robert K3z, Ch. Tech. 5527
Or. Gary Hagnsuer 5121 Nr. Paui Roiston, Tech integ. 5091
...................................... Asstsiang 10 Clrecior 1 - Fax 5445
VEHICLE STRUCTURES DiV. Janet Rose rocodl B EEPI T S
: Dr. Arttur Johnson ;| AMSAL-MA Faxn 5524 £ACAP POC: Wr. R. Farrow
L OAMSALVSY S272/5020 G T U iaeninnaeas { AMSAL-CP-P 55195448 7
POLYMERS CERAMICS METALS MECHANICS ENGINEERING
DIVISION DIVISION DIVISION DIVISION MATERIALS &
Or. Bernard Halpin Or. Dennis Viechnicki (8) Or. Eric Kuia Dr. George Bishop COATINGS OIVISION
Ns. Psul Touchet (a)
-p £349 1 5154 -C 5295/ $113 - M 855 / 5219 .0 5742 1 5020 AMSRAL-MA-E (8atvolr)
703-704-1920/1930
Potymer Ceramics Metals Mechanics of Ballistic Misstie Defense )
Ressarch Resessch Research Materisis Matls Program Ottice
Dr. W. Davidasohn | vacant | Or. Raiph Adler §- vacany -4 Mr. John Dignam
P8 5141/5048 CA S48/ 8113 -MA 8483 | 3219 08 8742 /3020 .9 5700 / $702
Composites Materials Materisls Matetials Materisis Standardization
Development Evalustion Praducibifity Oynamics . Ottics
vacant - Mr. Walter Roy §— vacant |4 JOr. Shun-Chin Chou Mr. Edwarg Clagg
-PA 5100 / 5154 €8 5288 / 5243 MR S4e7 s 547 DA 5118/ 5085 -8 5286 / 5839

10y
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I U.S. Army Research Laboratory
MATERIALS DIRECTORATE - End State
DIRECTORATE EXECUTIVE
Lawrence D. Johnson

I Senior Research Scientist I-——

POLYMERS CERAMICS ALS MECHANICS
DIVISION DIVISION DIVISION DIVISION

lymer Ceramics Metais Mechanics of
Hesearch Research Research Materials
Composites Materials Materials Materials
Development Evaluation Producibility Dynamics

Iy MATERIALS DIRECTORATE - APBI
ANTICIPATED REVENUES ($M)

FY '93 FY ‘94 FY ‘95 FY '96

6.1 45 3.6 3.8 3.8
6.2 17.0 16.5 16.9 17.5
6.3 13 0 0 0
OTHER 3.8 3.8 3.7 3.9
CUSTOMER 6.3 73 49 44
(EXCLUDING DIRECT 329 31.2 293 296

CITE CONTRACTS)

FY ‘93 - FY "96 ANTICIPATED EXPENDITURE PROFILE

84% IN-HOUSE
15% R&D CONTRACTS
1% OGA

/%




m
_ nl MATERIALS DIRECTORATE - APBI

CORE COMPETENCIES
(BUSINESS AREAS)

AREA AREA MANAGER(S)
* ARMOR/ANTI-ARMOR DR. BISHOP/MR DOWDING
¢ Hl TEMPERATURE MATERIALS DR. FLETCHER
* MATERIALS FOR LT. WEIGHT STRUCTURES MR. HASKELL
¢ ENVIRONMENTAL DURABILITY DR. HAGNAUER
* MATERIALS PROCESSING & MANUF. TECH. ' OR. ADLER
* SPECIAL FUNCTION MATERIALS DR. KATZ

- CHEMICAL & LASER PROTECTION
- SIGNATURE REDUCTION
- EM & OPTICAL MATERIALS

MATERIALS DIRECTORATE - APBI

n- ! FY '93 - ‘96 INVESTMENT STRATEGY

BY BUSINESS AREAS

HIGH TEMPERATURE ARMOR/ANTI-ARMOR

16% 29%
DURABILITY

o P—

LTWT smucwns E
15% X

ENVIRONMENTAL

SPECIAL FUNCTION
1%

PROCESSING SCIENCE
17%

119




- ! MATERIALS DIRECTORATE - APBI

HOW TO WORK WITH THE MATERIALS DIRECTORATE

GIVEN AN ENVIRONMENT OF CONSTRAINED FISCAL
RESOURCES - “"HOW CAN WE WORK TOGETHER TO
CONTINUE TO DEVELOP TECHNOLOGY FOR THE ARMY'S
FUTURE?”

e CRDA’s
MATCH OUR STRENGTHS WITH YOUR NEEDS

UNFUNDED STUDIES

JOINT R&D PROJECTS - EACH PARTY PERFORMS
ITS PORTION AT ITS OWN EXPENSE (AUTHORITY
AR-70, PARA 2-3)

BAA
TRADITIONAL CONTRACT MODE

SBIR's

UNIVERSITY - INDUSTRY - GOVERNMENT CONSORTIA
(A MULTI - PARTICIPANT VERSION OF THE UNFUNDED
STUDY)

MATERIALS DIRECTORATE
1993 - APBI

HIGHLIGHTS OF
THE TECHNICAL PROGRAM

/&0




n MATERIALS DIRECTORATE - APBI
LIGHTWEIGHT STRUCTURES/PROCESSING
COMPOSITE HULL DEMONSTRATION PROGRAM

SUCCESS TO DATE:
For Light-to-Medium Class (IFV) Hul

e Completed materials development, FEA design,
process identification, fabrication of IFV hull

o Completed static and dynamic test;
outfitted and 6000-mi. field tested

e Delivered validated materials data package
L supporting CAY et al

§§SULfs
LIGHTWEIGHT =$25% weight . savings for hull & armor

-
oy

TP Y I Y S

HIGHER SURVIV&BIL!TY_' -:99% elimination of spail & better blast resistance
e T

LOWER SIGNATURE.\& C;!EW STRESS —~5-10 dBA less noise, less vibration

LESS LOGISTICS BURDEN/COST —lower maintenance than metals

n MATERIALS DIRECTORATE - APBI
LIGHTWEIGHT MATERIALS/PROCESSING
COMPOSITE HULL DEMONSTRATION PROGRAM

SUCCESS TO DATE:

o Completed materials development, design, process D

o Fabricated one heavy-ciass huil

FUTURE PLANS:

e Qutfit and field test

¢ Transfer validated technoiogy to TACOM/Industy
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MATERIALS DIRECTORATE - APBI
PROCESSING & MANUFACTURING TECHNOLOGY

“SMART” WEAVE

SENSORS MOUNTED AS ROVING THREADS

PRQVIDES: - 3-O FLOW & CURE MONITORING
DURING RESIN TRANSFER MOLDING
OF THICK SECTIONS
. EMBEDOED SENSORS FOR IN-SERVICE
CONDITION MONITORING

« TECHNOLOGY HAS BEEN DEMONSTRATED (GLASS
FIBER PREFORM, C-FIBER GRID, POLYESTER)

o PATENT HAS BEEN ALLOWED

§
D_..-—r
[ 3
»
»
g

1 1o
wh sl la
{s
i F threshold
w4 trigger
“ !
vy i

i A A,

[ L] »n h~]
Time (Minutes)

U-SHAPED @ vs. t CURVE ENABLES
CURE MONITORING

R
(wyQ) eauejsisoy

Viscosity (Poise)

LY

n

/-d-n'n regin fromy

sensor leads
C‘.
3]
» ]
3
LAY
- '-‘
%
e,
Ky
Nezer / 1apid switching sysiom
0 ezesse grophics window
signal (o] presentation of dala
titi

.E_—_:.[T"—"

SHOWS FLOW MONITORING (MOLD FiLL MONITOR)
MODE {i.e. ADVANCING RESIN FRONT)

“cm ]

compsr

MATERIALS DIRECTORATE - APBI
ARMOR

LO COST Ti-ALLOY FOR ENHANCED COMPOSITE HULL

KL, ¥

TUNRET REFLACEMENT or APPLIQUE
13

Titanium

Lightweight, 40% Lighter than Steel
Low Cost, $6 to $7/Lb vs. $20/Lb
Bailistically Tolerant
Structural integrity
No Major Technological Barriers
Need To Optimize:
Ballistic Performance
Waldabiiity
Mechanical Properties

RAMP REPLACEMENT
or APPLIGUE
IRE and Fragmeat Defest)

SPACED APPLIQUE ~ ~—e=
PLATES (Whh Ceramies: AN
HIt HEAT Defzat;

Deseas;

Shec

COMMANDERS ATCH
{Fragment snd KE Detear:

ATTACHED APFLIQUT
(KE Projactile Lefeat)

-

Current Anplication Poasihia Applicationa
Commanders Hatch, BFV riii
Suspansion System
Track
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n MATERIALS DIRECTORATE - APBI
N ! ALTI-ARMOR
TUNGSTEN PENETRATORS

OPPORTUNITIES/BENEFITS SHEAR LOCALIZATION (ADIABATIC SHEAR)

s COST AVOIDENCE OF DU CLEAN-UP
IN FUTURE ACTIONS (EST. COST OF
$1/2 BIL. FOR KUWAIT)

e ELIMINATE ISSUES ASSOCIATED WITH

MANUFACTURING & FIELDING
a-EMITTING MATERIAL

¢ EQUAL BALLISTIC PERFORMANCE TO
DU APPEAR TO BE ATTAINABLE

STATUS NEEDS

« IMPORTANCE OF ADIABATIC SHEAR IN ¢ LOW COST PROCESSES
PENETRATOR PERFORMANCE IS
UNDERSTOOD e FULLY DENSE MATERIAL

o IDENTIFIED CANDIDATE W-COMPOSITE * PROCESSING TECHNOLOGY FOR
SYSTEMS TO PROMOTE ADIABATIC NON-TRADITIONAL W-ALLOYS &
SHEAR COMPOSITES

» NiFe12Al40 MATRIX PROMOTES
HIGHLY LOCALIZED SHEAR IN TEST
SAMPLES

s MATERIALS DIRECTORATE - APBI
‘ MATERIALS DURABILITY
CORROSION RESISTANT COATING FOR DU-3/4Ti PENETRATORS

*Potential applications: 919, 929 projectiles [l Y (5) M833
- »Al-Zn Alloy deposited by cathodic arc N N040-04

plasma PVD
*Provides galvanic protection to
DU-3/4-Ti alloy
Sacrifical coating can tolerate defects
«Exhibits better mechanical strength, Corrosion and pitting on 10Smm M833
adhesion and cohesion, than the other penetrator buttress grooves afier 6 years
leading candidate coating of field exposure in Baropean theater
COATING  COHESIVE SIVELOAD et TSI
Al-Za 4372 68.64
TiN-Ti-TiN 27.18 32.55

M919 DU-3/4-T! penetrator coated with
Al-Zn
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n MATERIALS DIRECTORATE - APSBI
1 MULTI-FUNCTIONAL MATERIALS
CERAMIC PHASE SHIFTER MATERIALS

¢ DEVELOPED A FAMILY OF CERAMIC
COMPOSITES/DOPED BaySryTiO3's WITH
TAILORABLE DIELECTRIC PROPERTIES

* COMBINATION OF &, tan d, TUNABILITY &
REPRODUCIBILITY SUPERIOR TO PREVIOUS
MATERIALS

MAT-DIR IS: - SUPPLYING MATERIALS TO
ESP-DIR FOR USE IN
ELECTRO-OPTIC DISCRETE
ELEMENT PHASE SHIFTERS

- SUPPLYING MATERIALS TO
CECOM FOR ANTENNA
DEVELOPMENT

- APPLYING FOR PATENT

- IN VARIOUS LEVELS OF CRDA
NEGOTIATION/DISCUSSIONS
WITH SEVERAL RADAR
MANUFACTURERS

Dssiecine Consten’

FaT A o
GECHO-OPRt

FROM BABBITT, KOSCICA, & DRACH
MICROWAVE J., JUNE 1992, p-63
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MATERIALS DIRECTORATE - APBI

CHEMICAL PROTECTION

m ! MULTI-FU. .CTIONAL MATERIALS

PROGRAM FOCUS

EFFECTS OF CHEMICAL AGENTS AND
DECONTAMINANTS ON PERSONNEL AND
VEHICLE MATERIALS

DEVELOPMENT OF ADVANCED CLOTHING
MATERIALS, PROTECTIVE COATINGS,
NON-CORROSIVE DECCMNTAMINANTS AND
SELF-DECONTAMINATING MATERIALS

i

BARRIER MATERIALS APPLICATIONS
POLYURETHANES MASKS
POLYSILICONES HOQCDS
BUTYL-RUBBERS GLOVES
FL'{ORO-ELASTOMERS 80OOTS
POLYMER-BLENDS SEALS

COATINGS (rigid&
flexible)
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MATERIALS DIRECTORATE - APBI

GENERIC NEEDS

LOWER COST PROCESSING
FUNDAMENTAL UNDERSTANDING OF MATERIALS

DEFEAT MECHANISMS
- BALLISTIC
- CHEMICAL AGENT PERMEATION
- WEAR & CORROSION

!

REPAIRABILITY
STANDARDIZATION

MATERIALS DIRECTORATE - APBI
HOW TO REACH US:
MA-D KEY STAFF

QUALITY ASSURANCE & NDE TECHNOLOGY
JOINING - ESPECIALLY DISSIMILAR MATERIALS

Mr. Lawvence Johnson AMSRL-MA
Director

Dr. Gordon A. Bruggeman AMSRL-MA.T
Assaciate Director

Dr. Hamvid E1-Bisi AMSRL-MA-T
Chiel Scientist (Tech Transfer POC)

Dr. Robert Nathan Katz AMSRL-MA-T
Chvief Tochnoloai

Muiti-Functionsi Materials, Area Manager

Or. Gary Hagnauer AMSRL-MA
Sr. Scientist

Materials Durability, Area Manager

Dr. George Bishop AMSRL-MA-M
Chief, Mechanics Divisi

Armor Materials, Area Manager

Or. Bernard Halpin AMSRL-MA.P
Chief, Polymers Division

Or. Eric Kuis AMSAL-MA-M
Chief, Metsig Division

Dr. Dannis J. Viechnicki AMSRL-MA-C
Mr. Jonn Dignam AMSRL-MA-B
Chief, Balfistic Missile Defense Materials Office .
Or. Raiph Adler AMSRL-MA-MA
Processing & Manufacturing Science, Ares Manager

My, Robert Dowding AMSRAL-MA-MA
Anti-Arroor Materisls, Area Manager

Or. Marths Fletcher AMSRL-MA-C
Hi Temparsture Materials, Area Manager

Mr. William Haskell AMSRL-MA-PA
Lightweight Structures, Area Manager

Mo, Robert Morrise- AMSRL-CP-TT

SBIR Program Aanager
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(617) 923.5275 -

(617) 923-5351

{617) 923-5396

(817) 923-5527

617} 923-5121

{617) 923.5742

(817) 923-5349

(817} 923-5469

{817} 923-5295

{617 923-5519

{817) 923-5483

{817) 923-5340

(617) 923-5049

(617) 923-8172

{617) 923.6522
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VEHICLE PROPULSION DIRECTORATE

ADVANCED PLANNING BRIEFING for INDUSTRY

by
George A. Bobula

The Vehicle Propulsion Directorate, collocated at the NASA Lewis Research

Center, has been the Army Aviation community's focal point for basic research

and advanced development programs on gas turbine engines and power transmission
systems. With its inclusion into the Army Research Laboratory complex, our
mission has been expanded to include ground vehicle propulsion system research,
already an element of our NASA host's mission. Our programs originate in a
laboratory environment which has fostered the growth of recognized experts in

their fields. Our established partnerships, providing access to world-class

facilities, experts and capabilities, enables the VPD to fill the Army's

vehicle propulsion research and technology niche.




VEHICLE PROPULSION

-
et I 1

DIRECTORATE

B

‘A

5% /& /Z.’fl?

B ARES

"Ny’

The Vehicle Propulsion Directorate is located at the NASA Lewis Research Center,
adjacent to the Cleveland Hopkins Airport in Cleveland, Ohio. NASA Lewis, as
part of its charter, defines and develops advanced technology directed at
propulsion and power for application to aeronautics. As a result, the Vehicle
Propulsion Directorate has at its disposal a significant portion of the more

than 100 buildings and 550 specialized research rigs and internationally
recognized researchers devoted to scientific and engineering research

excellence. Since its founding in 1970, the VPD has emphasized interests of

Army Aviation, due to our origination in the Army Aviation Research and
Development community. The Directorate has, however, participated in propulsion
work for other than air vehicles at the request of other government agencies and
also through involvements with our NASA hosts. Under the Army Research
Laboratory, our ground vehicle propulsion emphasis will grow. This has begun
through expansion of existing NASA programs and resurrection of previous
Propulsion Directorate activities.

SI0V-GAB APR APBI DB 92720Y
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VEHICLE PROPULSION DIRECTORATE

MAJOR S&T THRUSTS

[ ¢ VERSATILITY |

e GLOBAL SURVEILLANCE & COMMUNICATIONS
|« PRECISION STRIKE |

{ e AIR SUPERIORITY/DEFENSE |

e SEA CONTROL & UNDERSEA SUPERIORITY
[e ADVANCED LAND COMBAT |

e SYNTHETIC ENVIRONMENTS

o LETHALITY

{ » DEPLOYABILITY |

» EXPANSIBILITY

ARMY
WARFIGHTING
REQUIREMENTS

AIRLAN
| » TECHNOLOGY FOR AFFORDABILITY | OPERATIONS
PROPULSION [
COMMAND &
INTELUGENCE CONTROL
LETHAUTY ST N THE SOLDIER
? 1
[ Aoury|{ _ EMBEDOED |
H i| LogisTics
T TECHNOLOGY _ \ TECHNOLOGIES |
LOWER FUEL CONSUMPTION BASE SURVIVABILITY ~==—eememe=" '
AIRBREATHING ROBUSTNESS
HPTET ﬁ i
ART SIMULATION &
MODELING PROPULSION SYSTEMS
ADVANCED MOBILITY COMPUTATIONAL IN RANGE OF 500 TO 2500 HP
SYSTEMS FLUID MECHANICS
DRIVE TRAINS

The work product of the Vehicle Propulsion Directorate is advanced propulsion
technology derived through the conduct of a strong tech base program. Program
drivers may be traced back through Airland Operation, to the Army Warfighting
Requirements, and even to the major Science and Technology thrusts. The
objective of advancing technology for higher power density and lower fuel
consumption vehicle propulsion systems is addressed by conducting airbreathing
propulsion and drive train research and development programs which support the
goals of the Integrated High Performance Turbine Engine Technology IHPTET)
program, Advanced Mobility Systems and the Advanced Rotorcraft Transmission
(ART) program.

9301-GAB AP APS OB $2122Y
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VEHICLE PROPULSION DIRECTORATE

ULTIMATE CUSTOMER IS THE SOLDIER

« CODES
® DATABASES

¢ SOLUTIONS TO FIELD & ¢ METHODOLOGIES
DEVELOPMENTAL PROBLEMS ® MATERIALS TECHNOLOGY

coteoner menovesers - [rpecs | mpustay | +omtaon cotces
. oADES ‘ INDUSTRY

. PEQO/PMs
SOLDIER IN THE FIELD

¢ PRIMARY TECH -BASE PRODUCTS DISSEMINATED TO
INDUSTRY VIA

- INTERACTIVE PROGRAMS

- CONFERENCES/SEMINARS

- PUBLICATIONS

- WORKING LEVEL COMMUNICATION

The ultimate customer of the Vehicle Propulsion Directorate is the soldier in

the field. Our work product generally reaches the soldier from the PEO/PMs by
way of the Research and Development Engineering Centers (RDECs) or the industry.
The VPD traditionally works with the RDECs on the solution of field and
developmental problems, component improvement activities and upgrades. Our
involvement with industry is most often through shared links in the tech base
programs, whether in the form of technical reports or in cooperative programs.

On occassion, support is also provided directly to the PEO/PMs through
participation on boards and assistance during system qualification programs.

SJ01-GAB AP APEN 08 921201
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Advanced
Planning

Briefing for VEHICLE PROPULSION DIRECTORATE

Industry

OFFICE
OF THE
DIRECTOR
Vacant: 2168-433-3703
TECHNOLOGY
INTEGRATION
OFFICE
Vacant
ENGINE ENGINE AND SUPPORT
COMPONENTS TRANSMISSION SYSTEMS DIVISION
DIVISION DIVISION
Or. Rabert C, Bill: 218-433-3694 Georgs A. Bobula: 216-433-3698 ’ Charies Johns: 216-433-3723

The Vehicle Propulsion Directorate is structured as shown with two technical
divisions, a support division and an integration office supporting the director.

The Technology Integration Office, not yet staffed, will operate as the

interface between the VPD and the RDECs. Their coordination will assist the
directorate in establishing the direction of new technical programs. The

Support Division provides administrative program management and technical
program management services, as well as technical support, to ensure the
continued conduct of a pl;;fulsion research activity at the VPD in concert with
our NASA hosts. Technical programs are managed and/or conducted by individual
Army scientists and engineers, from either the Engine Components Division or the
Engine and Transmission Systems Division, operating within the framework of the
NASA Lewis Research Center's organizational units. Technical activities range
from analytical code development, analyses and investigations, to component
testing, to complete system experiments in all areas relating to vehicle

propuision. Component and system experiments are performed in-house in NASA
owned rigs. Programs are generally conducted with the investment of both Army
and NASA resources.




VEHICLE PROPULSION DIRECTORATE

Technical Areas of Intasrest Science & Technology Areas Specific Examplos

Small gas turbine engines Aesrothermodynamic Companents e 2-stage, 5:1 CPR axial compressor
Reciprocating engines Rotating * Wave engine cycle
Power transfer Reciprocating * 3000°F CMC combustor
Static ¢ Stability Enhancsment
Mechanical Components * Ceramic piston coatings
Rotating ¢ Active vibration control
Reciprocating ® Reconfigurable angine control
Static * Torque splitting transmissions
Propulsion Sciences ¢ Faces gears
Materials * Compound Cycle Engine
Control Systems

Systemns (Engines/Drive Systems)
Component Interactions
Systam Phenomena
Unique System Configurations

The Vehicle Propulsion Directorate plans, manages, and executes basic research
and exploratory development programs of the Army Research Laboratory aimed at
vehicle propulsion concepts, components, and systems technology. The programs
are both in-house research and contracted activities. Significant activity

and progress has been seen in gas turbine-engine and power transfer technologies
over the past 20+ years. Advances such as utilization of PMR-15, active
compressor stabilization, compliant layer strain isolation in ceramic gas

turbine shrouds and ceramic combustors, and test techniques to understand the
effects of inlet temperature distortion on engine operation, among others, had
tueir genesis under VPD/NASA-Lewis. Under ARL's banner, the same pressures
that were exerted on aviation propulsion technologies will now be extended to
ground vehicles.
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VEHICLE PROPULSION DIRECTORATE

FACILITIES USED IN ARMY PROGRAMS (OWNED BY HOST: NASA-LEWIS)

SOME SPECIAL EQUIPMENT AND FULL-SIZE
HARDWARE FURNISHED BY THE ARMY

FACILITIES COMMENTS
SYSTEM LEVEL/MAJOR ITEMS
3000-5000 HP TRANSMISSION STAND UR-80 & AH-84 SIZE
300-500 HP TRANSMISSION STAND QOH-58/AHIP SIZE
ENGINE COMPONENTS RESEARCH LAB T55, T700, T800 SMALL TURBOSHAFT ENGINE
RESEARCH (STER) TEST BED
PROPULSION SYSTEMS LABORATORY (“) ALTITUDE AND DISTORTION TESTING IN SUPPORT OF
LH PEQ/TE00 QUAUFICATION
ICING RESEARCH TUNNEL (*) ROTORCRAFT SYSTEMS (BLADES, WEAPONS, INLETS)
1 x 1 SUPERSONIC TUNNEL SPECIAL TEST FOR PICATINNY ‘ARTILLERY ROUND)
COMPONENT LEVEL
COMPRESSOR RESEARCH 3 RIGS (AXIAL, CENTRIFUGAL, AND MULTISTAGE)
TURBINE RESEARCH 2 RIGS (AXIAL, RADIAL)
COMBUSTOR RESEARCH , 4 RIGS (BASIC COMBUSTION SCIENCES AND SMALL COMBUSTORS)
LUBRICATION/TRIBOLOGY RESEARCH 12 RIGS (SURFACE SCIENCE, FRICTION, LUBRICATION, WEAR)
MECHANICAL COMPONENT RESEARCH 9 RIGS {(GEARS); 5 RIGS (BEARINGS); 1 RIG (SEALS);

2 RIGS (CLUTCHES)

COMPUTATIONAL SCIENCES .
FLUID MECHANICS/FLUID DYNAMICS 1 COMPRESSIBLE FLOW RIG: 1 TRANSONIC CASCADE RIG
DATA PROCESSING MAINFRAMES......2 CRAY (XMP & YMP); ALLIANT PARALLEL
PROCESSOR; 2 AMOAHL 2 IBM (3070 & 30%0); 2 VAX
CLUSTERS; TRANSIENT DATA ACQUISTION AND RECORDING

(*) CATEGORIZED AS NATIONAL FACILITY

All of the facilities used to conduct the Vehicle Propulsion Directorate program
are owned by the NASA Lewis Research Center, our host. The facility assets run
the full range of complexity from simple gear material fatigue rigs, requiring
little operator interaction once the test specimen is installed, to complete

engine system altitude chambers, requiring over a dozen operators. The

facilities cover the full spectrum of experimental requirements for airbreathing
engines and power transfer systems. State-of-the-art data acquisition and
reduction capabilities are provided in most of the facilities along with all
necessary test support hardware. Several recognized national facilities are
included in this inventory.
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WORK UNIT MITLE: Couipressors - Larye, Low- Speed Compressor Facllity
PE/PRJ: S110JAHLS

CONTRACTOR: _In-hoase
POC/PHONE: M. 216) 433-6150

OBJECTIVE/PROBLEM STATEMENT:

- Contrifugal compressor design capabilities are hampered
by lack of understanding of the fundamental flow physics.
- Axisgd dwgnlmnlyln methods are besed on sssumed
ssymmetric snd steady flow conditions, while the sctusl
flow for imbedded stages is ssymmaetric snd unsteady.

DELIVERABLES:

- Detailed messurements of centrifugal flows (in the LSCC -
Low-Speed Centrifugal Comprassor) and axial flows (in the
LSAC - Low-Speed Axial Compressor), leading to a mors
compiste understanding of the relevant flow physics,
and ultimately to improved design capabilities,

- Benchmark data for 3D viscous, steady and unstesady flow
solvers now being developed

- Data for flow physics modeling

PROGRAM SCHEDULE ACCOMPLISHMENTS:
TASKS 92 93 94 FY 90: - Compisted LSCC rotor only sero perforrnance

surveys and diffuser exit flow visualizstion

Inetal LSAC ] FY 31: - Completed LSCC rotor only laser and hot-wire

L el tonts S —— anemomster measurements pius armrmonia/ozalid
flow visualization on blade surfaces

Inetall low-epeed cenuifugel ) FY 82: - install LSAC and complete check-outinitial tosting

compressor
. PLANS:

Toue ucc“ I"'"‘ rotor & diffuser FY 93: - LSAC performance characteristics, hot-wire
shemometry data, flow visualization on blade and
endwall surfaces

FY 94: - Rotating frame instrumentation fabrication and
measurement

Investigate sndwall mixing
FY 95; Install and teet LSCC with diffuser

The objective of the Large, Low-Speed Compressor research project is to obtain
detailed measurements to: (1) improve our fundamental understanding of the
unsteady flow physics which characterize blade row interactions in multistage
compressors; and (2) aid in the development of closure models required for the
Averaged-Passage approach to predicting multistage compressor flow fields. The
LSAC is a four foot diameter, four-stage axial compressor with inlet guide

vanes, and is patterned after the General Electric Low Speed Research
Compressor. Both use a four-stage design and concentrate research in the third
stage. The first two stages, preceded by a long inlet duct, build up thick

endwall boundary layers and a representative multistage flow field, while the
fourth stage buffers the third stage from the downstream diffuser and collector
flow field. The LSAC became operational in June, 1992 and initial measurements
were obtained. The results indicated the need for slight restaggering of the

inlet guide vanes and the first stage rotor to achieve repeatable stage
performance characteristics.
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WORK UNIT TITLE: _Compressors - Advanced Malti-Stage Small Axdal Compressor

PE/PRJ: S221UALTA
CONTRACTOR: _Joint Army/NASA/Allison

POC/PHONE: _G. Skoch (216) 433-339¢

OBJECTIVE/PROBLEM STATEMENT:

- Develop s compression systemn that will meet IHFTET
performance requirements

SIMULATED AXIAL COMPRESSOR FLOW PATH

- Incressed power/weight ratio and lower SFC from
higher pressure ratios but fewer compressor stages

DELIVERABLES:

- An axial compression systam that produces s pressurs
ratio of 5:1 using only two axial stages

- Validation of advanced analyzie cade for multi-etage
configurations

PROGRAM SCHEDULE
90

ACCOMPLISHMENTS:

FY 91/ - Complstsd compressor asro design
FY92: - Complestsd 3D viscous flow analysis of the two

TASKS 93

Campreme ssvodytwania denign

Arniyels usiryg rult-sage sverage
pasesge vose

stage compressor (operating in a true muiti-stage
environment)
Initiated fabrication of the test compressar
Redesigned an axisting axial compressor shaft snd  §

bearing support structurs, 1o accomodate the
new hardware .

PLANS:
FY 93:

Testing of the radesigned running geer will
be completad

- Buildup of the test package wiil be completed
Compressor testing will bs initiated

The 2-stage, 5:1 axial compressor program is a cooperative effort involving the
U.S. Army Vehicle Propulsion Directorate, NASA Lewis, and the Allison Gas
Turbine Division of General Motors. Multistage CFD analyses of two preliminary
designs were conducted at Lewis under Army support, and recommended changes,
based on the analytical resuts, were incorporated in the final detailed design.

This compressor is expected to demonstrate the highest pressure ratio yet

achieved (5:1) using only two axial stages, while maintaining efficiency and

surge margin. Compressor hardware has been fabricated and delivered to Lewis
Research Center for testing in the Small Compressor Test Facility. Facility
modifications and instrumentation preparations are nearing completion. Testing
is scheduled to commence during the second quarter of FY93.

37




WORK UNIT TITLE: _Com = Noo-Recoverable Stall

PEPRY: SRS

CONTRACTOR:

POCTHONE: . . O (6T G555

OBJECTIVE/PROBLEM STATEMENT:
- lmproved understanding of the sngine dynamics snd
ssrodynamics leading to rotating stall

- Dstermine reiative sensitivity of engine operation in
stable rotsting stall to design paramstars

- Explore the potential of compreesor stability
enhancement devices

DELIVERABLES:
- Dosign criteria for axial-centrifugal engine oparability

- Methodology for solving start-up and low-speed stail
prablems on exigting Ay engines

- Stability snhancement methodology and device for
axial/contrifugal turboshaft engines

PROGRAM SCHEDULE ACCOMPLISHMENTS:

FY 91/ - 1D compressor model initiated
2 93 94
TASKS 9 FY92: - Engine experimental verification program planning
initiated and hardware/cell modification
ayouts begun
PLANS:

——
—
Deveiop 1D model j— FY 93/ - 1D compressor modsi compiste
Vaiidete 10 — FY24: - 1D compressor modei validated with
p——
—
T——

Compreaser Madeiing
Oeveiop 10 model —
Validate 1D model

experimental data begun

- Daveiop engine model

- Engine model validated

- Develap/vaiidate compressar stability
enhancement model

- Develop stability snhancement methodology
using model

Meodaiing
Oevalep compremser stability
model

The Lycoming T55-L-712 turboshaft engine has experienced an intermittent stall
problem since its entry into service. The VPD has initiated a detailed
analytical/experimental program to define the nature of this stall problem and

to explore corrective measures to prevent its occurrence in future engines. A
dynamic compressor model has given preliminary indications that the problem
exists in the first stage rotor. A grant continues with Virginia Polytechnical
Institute for the development of an advanced post-stall modeling code. A joint
three year effort has begun with AEDC (Arnold Engineering Development Center)
to develop an advanced dynamic/transient engine model. Facility modifications
for a 1993 in-house engine test, to be conducted as part of the Small Turboshaft
Engine Research (STER) activity, have begun. Instrumentation of the test rig
and the engine has also been started. A joint NASA/Army effort is underway to
explore an advanced compressor stability enhancement concept for the T55-L-712
compressor. NASA will be involved in the controls development and MIT
(Massachusetts Institute of Technology) will provide an appropriate compressor
model.
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WORK UNIT TITLE: _Mectanical Com - High Tem ic Bearing
PE/PRJ: 61102/AH4S

CONTRACTOR: _lo-House _
POC/PHONE: _A. Kascak (214 433-6024

OBJECTIVE/PROBLEM STATEMENT:
- {HPTET Phasae il requires high temperature bearings

DELIVERABLES:

- Datermination of the temparature limit of a magnetic
bearing in an engine snvironment

PROGRAM SCHEDULE
92 | 93 | 94 | 95 | 98

ACCOMPLISHMENTS:
FY92: - Bogin high tempersturs insulation svalustions
~ Baegin evaiuation of high temperatire core materisie
- Predict stability limiia of beering rig with sctive
cortrol stability code

TASKS
Ceramic ineulstad cail

Extend tampamture renge
of core

Embedded probe
Fiber reinforcad lamination

"FY 83: - Extend test tempersture range of Co-Fe material
FY 94: - Develop embedded probe

~ Deveiop fiber reinforced ismination
FY 96: - Rig demonstration of high temperaturs magnetic bearing
FY 96: - Engine taet in-house or in cooperstive program

The objective of the IHPTET (Integrated High Performance Turbine Engine
Technology) program is to greatly increase the performance, while simultaneously
reducing the weight of conventional gas turbine engines. Magnetic bearings
offer the opportunity to eliminate the Iubrication system and oil seals, extend
bearing life and DN (size*speed parameter), allow for adaptive vibretion
control, in addition to compatibility with the goal for all-electric enzine
accessories. The NASA Lewis Research Center and the Vehicle Propulsion
Directorate have started a joint, bigh temperature magnetic bearings program,
which will be investigating high temperature probes, compact wire insulation,
and fiber reinforced laminates. High temperafure materials and insulation
testing has been started, as well as 3D magnetic bearing modeling. In addition,
an in-house active control stability code has been used to predict the stability
limits of the magnetic bearing rig. A cooperative program has been started
between NASA/Army, Allison Gas Turbine Division, the University of Virginia,
and Texas A&M University. It is a focused effort to build and test a
1000°F-1200°F magnetic thrust bearing.




WORK UNIT TITLE: Moechamcal Componsts - Drive System Components
PE/PR: 61102/AH4S
POC/PHONE: _R. Handwchuh (216) 433-1969

OBJECTIVE/PROBLEM STATEMENT:
- Conduct experimental component testing to understand
and quantify improvements and velidate analytical
predictions

DELIVERABLES:

- Improved understanding of operational and design
paramaters on component life, reliability, snd noise

- Experimental validation of advanced designs

PROGRAM SCHEDULE ACCOMPUSHMENTS:

FY 91/ - Completed preliminary spiral bevai gear iubrication
TASKS 91192193 34 FY92: sxperunents
- Compisted spur gear pitting fatigus testing with
two synthetic lubricants
- Initial facs gear avalustion compiete

Compiets face gear svaluation
- Complets spirai bevsl gear iubs studies
- Complete MSONIL gear matarial tests
- Complete joint Armmy/NASA/Navy lube tests

A recent evaluation in the drive system components area investigated the
feasibility of using face gears in a high-speed and high power environment such
as found in rotorcraft transmissions. Helicopter transmissions are usually
required to redirect the engine power output from the horizontal direction to
the vertical in order to power the main rotor. This turning has traditionally
been accomplished with spiral bevel gears. The use of face gears in this
application (in a torque sharing arrangement) has been projected to reduce the
main rotor transmission weight by up to 25 percent. Face gears, however, have
previously been used only at low speeds and torques. In this effort, four
half-scale face gear sets were tested in a closed-loop test stand at pinion
rotational speeds to 19,100 rpm and to 271 kW (364 hp). All four sets of gears
successfully ran at 100 percent of design torque and speed for 30 million pinion
cycles, and two sets successfully ran at 200 percent of torque for an additional
30 million cycles. These results were a positive indication of the potential

for using face gears in helicopter transmissions.
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WORK UNIT TITLE: Compressors - Wuve Engine Cycle
PE/PRY; 61102/AH4S

CONTRACTOR: _Coroell University
POC/PHONE: _G. Skoch (216) 433-339

OBJECTIVE/PROBLEM STATEMENT:

- Increased power/welgin ratio and lower SFC can be achieved
only through higher preseurs ratios and higher turbine inlet
tamparsturee with fewer and ligiter componerts

- Explore a technology that hes the potential to mest thees
requirermnents and contibuts to the IHPTET goals

DELIVERABLES:
-Omcbo’d P ion and expansion in a single,

- Higher combustor temperstires and higher "effective” turbine
inlet temperstures without the need for exotic trbine metarisls

- Potentisl reductions in lces caused by small size of finel stage
in multistage compression systems

- CFD anslysia capability for wave rotor spplications

« Unbiseed determinstion of optimum engine cycies for

wave rotor spplications

WAVE ENGINE CYCLE

COMPRESSOR -7 TURBINE

g
g

PROGRAM SCHEDULE ACCOMPLISHMENTS:
3 93 94 FY 91/ - Continusd grant sctivity with Comnell University
TASKS 2 FY92: - Two computer codes wers completed to calculste
Grant with Comeil Univererty wave rotor performance
Code D - Praliminary sngine cycle studies were begun

- Fabricated wave rotor tast packsge
- Build up of the test facility was complated

PLANS:
FY 93/ - Computer code developmant will continue
FY 94: - Begin wave rotor sxperiment

- A cycles study of an existing engine with a wave
rotor topping cycls will be completed

A joint NASA Lewis/Vehicle Propulsion Directorate program is underway to examine
the wave rotor as a potential topping cycle for gas turbine engines, which would
allow them to operate more efficiently at significantly higher pressures and
temperatures. A wave rotor consists of many tubes placed around the outside of
a rotating drum. The flow in each tube alternates between combustor gas and
fresh air from a conventional compressor. When combustor gas enters the tube,
it drives a shockwave through the fresh air, causing additional compression.

The charge of highly compressed fresh air is then delivered to the combustor.
The combustor gas still in the tube is exhausted by an expansion wave which
forms to balance the energy that was used in compression. The expansion wave
cools the combustion gas, so that it can be allowed to flow out through a
conventional turbine. Because each tube is intermittently cooled by fresh air,
very high combustion temperatures can be achieved without the use of complex
cooling schemes. By replacing the high spool(s) of a gas turbine engine with a
wave rotor, significant performance improvements could be achieved. Computer
codes have been developed to predict the wave motion and performance of wave
rotors. An experimental facility has been designed and constructed to verify
code predictions. Initial results show very good agreement between experiment
and prediction.

'Y/




VEHICLE PROPULSION DIRECTORATE

7

o

F-N

w

Project Funding ($M)
N

b

93 94 95 96 97 98 99
Fiscal Year

& Ground Vehicle - Basic Research
Aviation - Basic Research
NI Aviation - Advanced Development

The Vehicle Propulsion Directorate is a relatively small organization. Thus,

its budget is also small in comparison to other ARL directorates. The FY93
budget, after accounting for costs of opening our doors (e.g., salaries, travel,
training, assessments,...) leaves approximately $1.5M program funding. There is
essentially no growth projected through FY99. Under ARL, our charter has been
enlarged from its original aviation emphasis to include ground vehicle basic
research. The funding projection related to ground vehicle propulsion basic
research is constant. It has also been projected that staffing at the VPD will
increase slightly, to deal with the new ground vehicle propulsion role. There

is not sufficient funding to permit increasing the staff while also maintaining

a vibrant, technology pushing program.
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VEHICLE PROPULSION DIRECTORATE
Cooperative Research and Development Program with Industry

o SHARING OF EACH OTHER'S CAPABILITIES, IDEAS, AND RESOURCES
TO ACHIEVE COMMON OBJECTIVES

o NO FUNDS EXCHANGE HANDS

e BENEFITS TO THE ARMY PROPULSION COMMUNITY
e LEVERAGES NASA AND INDUSTRY RESOURCES

¢ MINIMIZES ARMY COST FOR TECHNOLOGY DEVELOPMENT

o PERMITS US TO DO TOGETHER, WHAT OTHERWISE COULD
NOT BE DONE ALONE

CONDUCTED UNDER NON-REIMBURSABLE

SPACE ACT AGREEMENT

Being used with increasing frequency in the present financial atmosphere

The Vehicle Propulsion Directorate has been entering into an increasing number
of cooperative research and development programs with industry in the past few
years. These programs are conducted under non-reimbursable space act
agreements, wherein the parties share with each other their capabilities, ideas,
and resources to achieve common objectives. No funds are exchanged. Rather,
the parties contribute to the common task what they can best bring to the
program. Generally, the Army's contribution is an analytical effort or test
activity in one of our unique facilities. Industry's contribution is generally

in the form of design and manufacture of hardware. In this way, the Army, NASA
Lewis and industry leverage each other and minimize the cost to any one party
for technology development. We accomplish together what none of us could
accomplish alone.

Q301-GAR AFEI APSL 10 921221
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VEHICLE PROPULSION DIRECTORATE

PROPOSED SBIR TOPICS FOR FY93

* Advanced High Temperature Strain Isolator Material System
® Depleted Oxygen Gas Turbine Combustor Design

® Brush Seal Shaft Wear Resistant Coating

® Electromotive Propulsion Concepts for Rotorcraft

® Fast Acting Valves for Turbomachinery Bleed Applications

POC for SBIR activities: Mr. Pete Méitner, 216-433-3715

Another medium for pursuing tech base programs is through Small Business and
Innovative Research programs. The topics proposed by the Vehicle Propulsion
Directorate for solicitation in FY93, which have a reasonable chance for being
solicitated, are listed in the figure.

R301-GAD AP APM 08 8212331
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BE

ll Battlefield Environment Directorate

Director
|
i | ] }
Battlefield Atmospheric Battle Weather Atmospheric
Atmospheric | | Assessment Data Acquisition Mitigation &
Simulation & Processing Exploitation
- Microscale - impact of - Exploit data - Weather effects
models atmosphere on sources decision aids
- Atmosphere/ combat materiel - Atmospheric - Propagation
terrain interface - Analysis & sensors models
- Transport assessment - Data fusion/ - Acoustics
& diffusion - Field test processing o
support . - Electro-optics
. - Artiltery
War games meteorology

na Battlefield Environment Directorate
Mission

* Develop

capabilities to represent battlefield atmospheric conditions.

* investigate aergsol physics properties related to the propagation
of electromagnetic energy through battlefield atmospheres
contaminated by natural and combat induced obscurants.

Research and develop atmospheric characterization techniques

and instrumentation, assess the susceptibility of Army
materiel and operations to atmospheric conditions, and
support such assessments as required.

Research, develop, and exploit atmospheric sensing technology

to collect battlefield weather data, including remote detection
of various aerosol and gaseous components in the atmosphers.

Develop

ing techniques for quantifying
the meteorology over the battle area.

Create methods and techniques to mitigate effects of battlefield

atmospheres on friendly materiel and operations and gxploit the

knowledge of atmospheric effects on threat systems.

g




l‘! PERSONNEL BY CATEGORY AND DEGREE

Scn?r::sts PhDs
27
Bachelors
as
M
W - .
Administrative
Q 22
Technicians . Masters
10 Engineers
17 37
TOTAL ASSIGNED: 148 S&E's ASSIGNED: 99
31 Dec 92
CATEGORY FYs2 FY93 FYs4 FYos FYge
! BASIC RESEARCH (6.1) 5314 . 5654 6153 6431 8469
EXPLORATORY DEVELOPMENT (8.2) 4953 5895 63908 7074 7046
3
"y MET EFFECTS ASSESSMENT (6.5) 9936 9552 9922 9578 8643
0
SMALL BUSINESS INNOVATION RSCH {8.5) 1048 4068 T8O T8BD T8O
OTHER 08 IR IR0 B IER
SUBTOTAL 21883 22168+ 22471+ 23083+ 22178+
CUSTOMER 6740 IBD IBQ 8D t:1o}
TOTAL 28293 221688+ 22471+ 23083+ 22178+

Subjaect to change based upon DoD and Congressional achon

‘fo




B s

31;. .

L

~

FY92 FUNDING PROFILE

IN-HOUSE VS CONTRACTS

in-House
$15023 53%

Contracts
$13270 47%

TOTAL: $28,293 K

ACTIVE CONTRACTS

FY 92
$25K to
$100K
47%
$100K to Greater than
350?K $1M
29% oK to 22%

$IM
2%

S/
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V- 25

&N BATTLEFIELD ATMOSPHERIC SIMULATION
FUTURE EFFORTS

FYo4
. - Weather/Obscuration Effects in Wargames
te -- 4D Weather & Obscuration

- Transport & Diffusion
- Optical Simulator for Real Time Turbulence Effects

FY95
- Battlefieid Obscuration Modeling
-- Exotic Battlefield Aerosols
-- Artificial Fogs
- Enhanced Physical Basis for Optical Turbulence Simulator

. FYoé
- Miniaturized Real Time Optical Turbulence Simulator for

General Army Applications

POC: Dr. D: Brown
Phone 505-678-2412, Fax 505-678-2C53
AMSRL-BE-S, White Sands Missile Range, NM 88002-5501

Ll ! ATMOSPHERIC ASSESSMENT

FUTURE EFFORTS

* FY94
- Upper Atmospheric Models for Theater Missile Defense
- Millimeter Wave Imager Capability
- Electro-Optical Systems Performance Models

s FY95
- Mobile Spectroscopy Facility
- Characterization of Tailored Broad Band Screeners

* FYg6
- Validation and Verification of EOSAEL models
- Obscurant Characterization by LIDAR
- Smoke Cloud Tomography

* Continuing Support to Atmospheric Characterization
(Smokes, Obscurants, etc.)

) POC: Mr. D. R. Veazey
Phone 505-878-3331, Fax 505-878-7919
AMSRL-BE-A, White Sands Missile Range, NM 88002-5501

SR
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l] BATTLE WEATHER DATA

AQUISITION & PROCESSING
FUTURE EFFORTS

* FY94
- UltraViolet Chem-Bio Warfare Detection Techniques
e - SATCOM Weather Broadcasting Tech Demonstration
. - Mobile Profiler Technology Demonstration
- Technology for Deriving Atmospheric Profiles from .
Multi-frequency Sensors
- Computer Assisted Artillery Meteorology for Tech Demonstratxon

* FY95
- Improved Data Acquisiti~n/Distribution/Forecaster Aid
Software
- 12-Hr Target Area Meteoroiogy Forecasting Capability

* FY96
- Prototype Horizontal Path Adaptive Optics Technology
- Non-hydrostatic Battle Scale Forecast Model on Army Tactical
Command & Control System (ATCCS) Common Hardware/Scoftware

POC: Dr. M. A, Seagraves
Phone 505-678-1339, Fax 505-678-3385
AMSRL-BE-W, White Sands Missile Range, NM 88002-5501

[ ) ! ATMOSPHERIC MITIGATION & EXPLOITATION
FUTURE EFFORTS

¢ FY94
- Two Stream Acoustic Propagation Model

- Characterization Techniques for Weather Effects
on Camouflage

* FY95
- Advanced Electro-Optical Target Acquisition Model

- Aerial Intelligence Preparation of the Battlefieid
Automation

- Weather Decision Aids on Portable Weather Workstation

* FY96
- 3-D Two-way Acoustic Propagation Model
- Real-time Obscurant Scene Visualization

POC: Dr. F. E. Niles
Phone 505-678-3721, Fax 505-678-8366
AMSR._-BE-M, White Sands Missile Range, NM 88002-5501

r3
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."! Battlefield Environment Directorate

L

Potential CRDA Areas
- Atmospheric Numerical Modeling
- Atmospheric Remote Sensing

Some Recent SBIR Efforts

- Portable FM-CW Doppler Radar to Provide
Meteorological Data

- Water and Temperature Profiles in the Turbulent
Surface Layer

- Acoustic Scattering by a Vortex Model of Turbulence

- Saltation & Suspension of Sediment by Turbulent Wind

- Atmospheric Boundary Layer Stability Estimator for
Urban Areas

- Four Dimensional Mesoscale Non-Gaussian
Multispectral Smoke Model

Points of Contact
White Sands Missile Range, NM 88002-5501

.\] BATTLEFIELD ENVIRONMENT DIRECTORATE

SUBJECT POC OFFICE SYMBOL PHONE

Small Business Me. Luis Sosa STEWS-SA-8 {505)678-1401
SBIR Mr. Odell Johnson AMSRLCP-TT (505)678-3608
HBCU/MI Mr. Odeil Johnson AMSRL-CP-TT {506)678-30808
Tach Transter/CRDA Mr. Ocell Johnson AMSAL-CP-TT {506)678-3608
Unsolicited Proposals Mrs. Maria Briseno AMSRL-OP.PR (508)678-2617
Contracting Mrs. Barbara Gerace AMSRL-OP-PR (505678-8110
Public Affaire Mrs. Ann: Rider AMSRL-CP-8 {506)678-3052
Compstition Advocate Mrs. Barbera Gerace AMSR.-OP-PR (505)678-8110

asof 7 Jan 9d
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RESEANCH LABORATORY

5
Rt

BECTRONICS ang POWER SOUNCES

ARI APBI

NAVAL SURFACE WARFARE CENTER
WHITE OAK, MARYLAND

PRESENTED BY:

OR. C.G. TKORNTON

DIRECTORATE EXECUTIVE

ELECTRONICS and POWER SOURCES DIRECTORATE
U.S ARMY RESEARCH LABORATORY

FORT MONMOQUTH, NEW JERSEY

28 JANUARY 1993

SV

ELECTRONICS and POWER SOURCES
BUSINESS AREAS ,ﬁ

US ARMY
RESEARCH LABORATORY

ELECTRONICS and POWER SOURCES

MICROWAVE/MILLIMETER/MIMIC DEVICES
ACOUSTO/FERROELECTRONICS
NANO/OPTOELECTRONIC/PHOTONIC DEVICES

OPTICAL MATERIALS/DEVICES AND FOCAL PLANE ARRAYS
ADVANCED SENSOR/ACTUATOR DEVICES

DESIGN/SIMULATION, MODELING, CONCURRENT ENGINEERING,
AND PROTOTYPING

RELIABILITY AND MANUFACTURING SCIENCE
POWER SOURCES (INCLUDING PULSE POWER)
VIRTUAL ENVIRONMENT (DISPLAY) DEVICES

COMPA 1 ERNPEIN 25-EVEP
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ELECTRONICS AND POWER SOURCES

FUTURE DIRECTIONS
PAST PRESENT FUTURE
MICROELETRONKCS —>> mcaonuungsmu e — m‘:?ﬁsm

Sclence)
WICROWAVE/ ~» VICROWAVEMILLIMETERWAVE ——>> INTEGRATED MW/MMW/PHOTONIC
MILLIMETER-WAVE — DEVICES, IR ARRAY TECHNOLOGY, guum Focal Plane,
MIMIC DEVICES '‘Adsptive)

= (NFORMATION INTERFACE —————>> VIRTUAL ENVIRONMENT DEVICES

" High Definition, Aetinad,
mﬁﬁ
POWER SOURCES ~=—=—=—2> POWER SOURCES ——reeseamu™ m&m SOURCES
PULSE POWER SUEh, o Doty Eonry Sy
PPOTONKCS ———————=> QPTOELECTRONKCS, OPTICAL —>> INTEGRATED MICROPHOTONIC
MATERIALS, FOCAL PLANE DEVICES (OICs, Ombm
ARRAYS Bencivon-e-Chip, Pxals)
FREQUENCY CONTROLY ~—> ACOUSTOELECTRONICS > WICROSENSOR/ACTUATOR/
ACOUSTICS MAGN CONTROL DEVICES
BIO SENSORS NS tronic and Ferroelectronic
SUPERCONDUCTORS

ELECTRONICS and POWER SOURCES
FY93 PROGRAM

USARMY
1 JANUARY 1933 Uamey




MAJOR NEW PROGRAM w
INITIATIVES %J
US ARsSY N

e MIMIC PHASEN
& MICROWAVE ANALOG FRONT-END TECHNOLOGY (MAFET)

® RAPID PROTOTYPING OF APPLICATION SPECIFIC SIGNAL
PROCESSORS (RASSP)

¢ MICROWAVE HARDWARE DESCRIPTION LANGUAGE (MHDL)

e APPUICATION-SPECIFIC ELECTRONIC MODULES (ASEM)

MO 1OMAPSN 200V




HIGH LEVERAGE PIVOTAL )
TECHNOLOGY %/

Us army
RESEARCH LABORATORY

ELECTRONIKCS snd POWER SOURCES

MICROWAVE/MILLIMETER/MIMIC DEVICES

® INTEGRATED PHOTONIC - MMIC's

¢ QUASI-OPTICAL MILLIMETER WAVE ELECTRONICS

® MICROWAVE/MILLIMETER WAVE IMAGING TECHNOLOGY

® PHYSICS BASED MODELLING OF MW + PHOTONIC DEVICES
® MICROWAVE HARDWARE DESCRIPTION LANGUAGE (MHOL)
¢ MICROWAVE/MILLIMETER WAVE RELIABILITY

ACOUSTO/FERROELECTRONICS
© SURFACE ACOUSTIC WAVE DEVICES
o FERROELECTRONIC DEVICES

o LOW-NOISE/VIBRATION-IMMUNE CRYSTAL OSCILLATORS
® MICROSENSORS

DESIGN/SIMULATION, MODELING, CONCURRENT ENGINEERING AND PROTOTYPING

e ELECTRONIC MODULES & COMPONENTS
* DEVICES AND PROCESSING
o PACKAGING

HIGH LEVERAGE PIVOTAL
TECHNOLOGY

ELECTRONICS arst POWER SOURCES
DEVICE RESEARCH

* NANO/OPTOELECTRONIC/PHOTONIC DEVICES

e OPTICAL MATERIALS/DEVICES AND FOCAL PLANE ARRAYS
e ADVANCED SENSOR/ACTUATOR DEVICES

¢ INFRARED DETECTOR TECHNOLOGY

e HIGH TEMPERATURE SUPERCONDUCTING DEVICES

e PERMANENT MAGNET DESIGN

RELIABILITY AND MANUFACTURING SCIENCE

POWER SOURCES (INCLUDING PULSE POWER}

¢ HIGH-RATE, HIGH-ENERGY, ENVIRONMENTALLY-BENIGN
THROWAWAY BATTERIES

o HIGH-ENERGY RECHARGEABLE (MULTICAPABLE) BATTERIES

¢ ADVANCED ENEAGY STORAGE CONCEPTS

o HIGH-ENERGY, HIGH-REP RATE CAPACITORS

o HIGH-REP RATE, HIGH-ENERGY PULSER SWITCHES

e HIGH-ENERGY PULSER COMPONENTS T syArers e



HIGH LEVERAGE PIVOTAL D)
TECHNOLOGY ‘%ﬁ
UsS ARMY

ELECTRONKCS and POWER SQURCES

VIRTUAL ENVIRONMENT (DISPLAY) DEVICES
e ELECTRONIC MODULES AND HIGH RESOLUTION DISPLAY COMPONENTS
¢ HI-RESOLUTION MULTICOLOR DISPLAYS

HRPTIN 11 SVAPRNY-28-53)/8P

MIMIC PROGRAM STATUS
(January 1993)

¢ PHASE 1 - 93 UNIQUE CHIPS FOR 20 MILITARY SYSTEMS DESIGNED
AND 60% RF FUNCTIONAL ON FIRST I[TERATION

® PHASE 2 -76 COMPLEX CHIPS FOR MORE THAN 20 PRIMARY
APPLICATIONS ARE BEING DEVELOPED

* ADVANCED POWER PROCESSES (HBT, HFET AND PHEMT) ARE INTRODUCED
FOR HIGH PERFORMANCE (MORE THAN 10% EFFICIENCY IMPROVEMENT,
1W POWER AT Ka BAND AND 100 mW AT W BAND

e HBT TECHNOLOGY UTILIZED FOR LOW, PHASE NOISE VCO APPLICATONS

* MAJOR IMPROVEMENT IN FIRST PASS DESIGN HAS BEEN DEMONSTRATED
DURING PHASE 2 BY USING CAD TOOLS (DESIGN CENTERING, EM
SIMULATION, ETC.) AND IMPROVED MODELS

* DISTRIBUTED RELATIONAL DATA SUPPORTS DESIGN, PROCESSING AND
TESTING FOR IMPROVED PRODUCIBILITY

® MAJOR IMPROVEMENT IN ON-WAFER TESTING (FROM 5 hours, TO 8 minutes
EXTENDED TO ON WAFER TEMPERATURE TESTING, AUTOMATED PULSED
RF POWER TESTING AND TO HIGHER FREQUENCIES AT W BAND)

e COST OF QUALIFIED CHIPS REDUCED FROM $500 TO $8 PER MM SQUARE

* MORE THAN 100 CHIP TYPES DEVELOPED UNDER THE MIMIC PROGRAM
QFFERED FOR SALE

UPLA LA VAPENY- 14 83/ BP

/6 2




MICROWAVE/MILLIMETER WAVE

R NHTEINGF TR WAVE
I‘lml‘tl&ﬁ"l"#(?\ﬁll’l‘lt‘.k FOC AL PE ANE AR Vv i

A NTROLED . AUTOMATIC AN IR
srfﬂj:cﬁ{i.!:oﬁa\va SOLSRCE REVLABILITY TESTFANCH Y

-

MICROWAVE/MILLIMETER WAVE
DEVICES

TECHNOLOGY AREAS OF INTEREST

* INTEGRATED PHOTONIC - MMIC's

* QUASI-OPTICAL MILLIMETER WAVE ELECTRONICS

* MICROWAVE/MILLIMETER WAVE IMAGING TECHNOLOGY

* PHYSICS BASED MODELLING OF MW + PHOTONIC DEVICES
* MICROWAVE HARDWARE DESCRIPTION LANGUAGE {MHDL)
* MICROWAVE/MILLIMETER WAVE RELIABILITY

OBJECTIVES:

* MEET PERFORMANCE REQUIREMENTS OF MW/MMW ELECTRONICS FOR MISSILE
GUIDANCE, RADAR, JAMMERS, AND SENSORS.

* DEVELOP OPTICAL/MW ICs FOR DISTRIBUTION OF CONTROL SIGNALS FOR
NEXT GENERATION ACTIVE PHASED-ARRAY RADAR AND COMMUNICATIONS.

* DEVELOP MODELING AND SIMULATION TECHNIQUES FOR MW/MMW DEVICES
AND PROCESSES,

MUMaD10EINAPLBI .28 03y 28T SP
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DESIGN/SIMULATION, MODELING,
CONCURRENT ENGINEERING

TECHNOLOGY AREAS OF INTEREST

e ELECTRONIC MODULES & COMPONENTS
RAPID PROTOTYPING OF APPLICATON - SPECIFIC SIGNAL PROCESSORS (RASSP)
APPLICATION-SPECIFIC ELECTRONIC MODULES (ASEM)
OIRECT DIGITAL SYNTHESIZERS
NEURAL NETWORKS
e DEVICES AND PROCESSING
SILICON TECHNOLOGY
1 - V DEVICES
¢ PACKAGING

3-DIMENSIONAL PACKAGING
HIGH-POWER-MICROWAVE-IMMUNE PACKAGING

OBJECTIVE:

® MAINTAIN DoD S&T LEAD IN APPLICATION OF THE NEXT MAJOR ADVANCES
IN MICROELECTRONICS, REDUCING SIZE & WEIGHT BY A FACTOR OF 20
WHILE INCREASING THROUGHPUT TO MULTI-GIGAFLOP LEVELS. IMPLEMENT

THE ARMY PORTION OF THE RASSP AND ASEM PROGRAMS.
* ACHIEVE FAILURE-FREE MICROELECTRONICS.
MICRa/O01 1 SEVABPI(Y-29- 531297 3°

DESIGN/SIMULATION, MODELING,
: CONCURRENT ENGINEERING R’

Us ARMY
RESEARCH LABORATORY
ELECTRONICS snd POWER SOURCES
WobEL | | TOTAL SIMULATION
SYSTEM | |+ CONCURRENT -
1 [ sreren Caia .| |l { AssessuENT j{tancwase | | rLExBcE
REQUIREMENTS. DESIGN : - e _,L;-"-‘ . SYNTH
Lo , OPTIMIZATION lOtVHDI.‘:" s L : 3
""’.":-‘ 1 ;'OSPEQfOﬂMANCE L
LM ' MANUFACTURING
Fe o2 ] e uanmanasry . INSTRUCTIONS
|fs wnweactumagury

RAPID PROTOTYPING OF APPU?SI ISOSA;’ )SPECIFIC SIGNAL PROCESSORS

x4




VIRTUAL ENVIRONMENT ,
(DISPLLAY) DEVICES

TECHNOLOGY AREAS OF INTEREST

+ ELECTRONIC MODULES AND HIGH RESOLUTION DISPLAY COMPONENTS
¢ H-RESOLUTION MULTICOLOR DISPLAYS

OBJECTIVE: .

« PROVIDE SOLDIER/DISPLAY INTERACTIVE INTERFACES TO SERVE AS A
FORCE MULTIPLER IN INFORMATION INTENSIVE BATTLEFIELD APPLICATIONS.

» DEVELOP PROTOTYPE, HIGH-RESOLUTION, RUGGED, LOW POWER, DISPLAY
PANELS IN SIZES RANGING FROM MINIATURE PERSONAL VIEWERS TO LARGE
LCREEN DISPLAYS

« DEVELOP, DEMONSTRATE, AND EVALUATE PROTOTYPE MULTICOLOR, HIGH

RESOLUTION FLAT PANEL INTERACTIVE DISPLAYS FOR MAN PORTABLE, VEHICLE,
AIRCRAFT AND GROUND APPLICATIONS .
PRINCIPAL USERS:

« CENTERS/LABS: CECOM, MICOM, TACOM, CACDA, HEL, NAVY, AIR FORCE, MARINES
+ PMs: AMMOLOG, TMDE, OPTADS, AFATDS ‘
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ACOUSTO/FERROELECTRONICS

TECHNOLOGY AREAS OF INTEREST

e SURFACE ACOUSTIC WAVE DEVICES
- SIGNAL PROCESSORS
« LOW-NQISE OSC!LLATORS
- CHANNELIZER

< FERROELECTRONIC DEVICES
- SENSORS

° LOW-NOISENIBRATION-IMMUNE CRYSTAL OSCILLATORS

- QUARTZ CRYSTAL RESONATORS
- NEW PIEZOELECTRIC DEVICES/RESONATORS

o MICROSENSORS

OBJECTIVE:

¢ DEVELOP ULTRA-STABLE, LOW NOISE FREQUENCY SOURCES AND CLOCKS
FOR IFF, RADAR AND COMMUNICATIONS.

* PROVIDE ACOUSTIC-WAVE ANALOG SIGNAL PROCESSING DEVICES FOR
REAL-TIME MULTIPLE EMITTER AND PASSIVE TARGET DETECTION IN
HIGH DENSITY/HIGH-CLUTTER S!GNAL ENVIRONMENTS.

FREQIOTOMNAPEI1-20- SH/3P
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» LOW LOSS, LOW

EXCELLENT CLUTTER SUPPRESSION COST
o REDUCED PROBABBRITY OF FALSE ALARMS * HIGH SPURIOUS REJECTION
NHANCED TARGET DETECTION * MONOUTHIC
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& | DRO/FET TRANSMITTER SOURCE FOR SOF BEACON
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POWER SOURCES
(INCLUDING PULSE POWER)

TECHNOLOGY AREAS OF INTEREST

* HIGH-RATE, HIGH-ENERGY, ENVIRONMENTALLY-BENIGN THROWAWAY BATTERIES
+ HIGH-ENERGY RECHARGEABLE (MULTICAPABLE) BATTERIES

» ADVANCED ENERGY STORAGE CONCEPTS

+ HIGH-ENERGY, HIGH-REP RATE CAPACITORS

« HIGH-REP RATE, HIGH-ENERGY PULSER SWITCHES

+ HIGH-ENERGY PULSER COMPONENTS

OBJECTIVE:
« PROVIDE PORTABLE POWER FOR THE FULL RANGE OF ARMY ECJI"" ~ TS,
« IMPROVE PULSE POWER CONDITIONING COMPONENTS AND TECHNIQUES

FOR DIRECTED ENERGY/KINETIC ENERGY WEAPONS, AND ELECTRIC
DRIVES/ACTUATORS FOR COMBAT VEHICLES.

PAOGACTNISIAPEI (1 -20-K8/251/5P

PROPOSED ‘
POWER SOURCES BAA %ﬁ

US ARMY
RESEARCH LABORATORY

ELECTRONIKCS and POWER SOURCES

e LOW COST RECHARGEABLE PRIMARY BATTERY FOR
GENERAL MILITAR"' APPLICATION

¢ RECHARGEABLE LITHIUM-LIKE BATTERIES (RLLB)

e IMPROVED MAGNESIUM BATTERIES

» PRIMARY BATTERY FOR SOLDIER SYSTEM, MAXIMUM
ENERGY DENSITY

¢ PRIMARY BATTERY FOR SOLDIER SYSTEM, MAXIMUM
POWER DENSITY

PPSBAARISESLAPEYY-14-03)3P
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POWER SOURCES
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ELECTRONIC DEVICE RESEARCH

TECHNOLOGY AREAS OF INTEREST

MNANO/OPTO/PHOTOELECTRONIC DEVICES

QPTICAL MATERIAL/DEVICES AND FOCAL PLANE ARRAYS
ADVANCED SENSORS AND ACTUATORS (MEMSs)
INFRARED DETECTOR TECHNOLOGY

HIGH TEMPERATURE SUPERCONDUCTING DEVICES
PERMANENT MAGNET DESIGN

OBJECTIVE:

o DEVELOP THE MATERIAL. AND DEVICE TECHNOLOGY FOR NANO SCALE ELECTRONIC
AND OPTOELECTRONIC DEVICES REQUIRED FOR HIGH FREQUENCY MICROELECTRONICS,
RADAR AND OPTICAL SIGNAL PROCESSING. CREATE BOTH COOLED AND UNCOOLED
INFRARED TECHNOLOGY FOR LOW-COST LARGE MULTI-COLOR INFRARED STARING
ARRAYS. PROVIDE HIGH TEMPERATURE SUPERCONDUCTING DEVICES FOR RADAR
RECEIVERS.

DROWO? 11 K APEI(t- 2830257 SP
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ELECTRONIC DEVICE RESEARCH

MULTIMODE SMAART SENSOR

MU wAVE
AGHT
WERARED

P

fi

acausTic N

= &

RADAA
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/ OKTECTION PLAME

SMART SENSOR QUTPYT

MLl tie g oA L aue
[P ROTPI YU

SPATIAL LIGHT MODULATQOR USING
SMART PIXEL INTERCONNECTION

SMANT PUEL ARRAY FOR
RECONFCURARLE ..
INTERCOMECT

© euspul
ARRAY

EPSD SPONSORED CONSORTIA/COOPERATIVES

SUBJECT

* LOG R&D - COST REDUCTION

* METEOROLOGICAL DATA SYSTEM
* SYSTEM DESIGN METHODOLOGY

» TFEL COLOR DISPLAY
* ULTRAPURE QUARTZ CRYSTAL

« PRECISION OSCILLATOR
* QUARTZ STUDIES
* MLRS MM WAVE TRANSCEIVER

* DUAL MODE SEEKER

= SADARM MM WAVE TRANSCEIVER
MM WAVE ANTENNAS

* MM WAVE IMAGING RADARS
* SATCOM-SCOTT TRANSMITTER

« NOISE SOURCE FOR 94 GHZ
+ TANK DEFENSE RADAR

+ PARTS EMULATION

* HIGH PERFORMANCE DAC

» VEHICLE SELF-PROIFCTION
*» * MIMIC HDL

* NEWLY FORMED

MEMBERS

= ATAT, TRW, ATI, INTERMETRICS, IBM, HONEYWELL,
GOULD

o TRW, SAWTEK, TRACOR, BENDIX, VIZ

* AT, TELEDYNE BROWN, UVA, GTE, CSC, JERSEY
CITY STATE COLLEGE

» PLANAR, SARNOFF, SUPERTEX, NORDEN, ELDEC

* OK STATE U, LAWRENCE LIVERMORE LABORATORY,
SAWYER RESEARCH

¢ GE NEUTRON DEVICES, PIEZO TECH,, INC,

* PRINCETON U, RENSSELAER, MCI, RAYTHEON

¢ TRW, HUGHES, (MARTIN MARIETTA, DIEHL, THOMPSON CSF,
THORN)

¢ CHANG INDUSTRIES, NORTHROP, MICOM RDEC

* HONEYWELL, VARIAN, HUGHES, AERQJET, ALPHA,
BALL AEROSPACE, TRW, FLAM & RUSSELL

« WTD, MICOM RDEC

« STEINBRECHER, M-A/COM, HUGHES, FLAM &
RUSSELL, GEE4LAB

* NOISE COM, M-A/COM

* TACOM, TRW, T, BALL, MILLITECH, MICOM, BRL,
HUGHES, GEORGIA TECH, PREDICTION SYSTEMS,
CHANG INDUSTRIES

* [TD, SYNOPSYS, QUICKTURN, SIGNETICS, GO
» RADC
* WTD, MiCOM RDEC, ARMAMENTS RDEC
« ESSOF, INTERMETRICS, PERIl
STEANO10SPLAPBHI.16-91) 3P
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OF THE TECHNOLOGY TRANSFER

ACT OF 1986 .
COUPERATIVE R&D AGREEMENTS (CROAS) IN EFFECT RESEARCH LABORATORY

EPS LABORATORY IMPLEMENTATION

ELECTRONICS snd POWER SOURCES

| PARTICIPANTS "|[AREA OF TECHNOLOGY TRANSFER || _FOTEISUB-FOTE |
. NICY
[EPSD - FLECTROMAGNETIC SIENCES] | Lig FORaR SUECRETER TATEs ] [rones ]
. ELECTRONICY
[EPSD - movreca (e ey oo [T
[EPSD - AN CYANAMID, EMCORE, l[ OMVPE GROWTH TECHNOLOGIES | | Ay SLECTRONICY |

STEM ADV, ELECTRONICY/
[EPSD - MARTINMARIETTA CORPORATION| | MAGNETICBITIES SYSTEM FOR s

. ELECTRONICY

[EPSD - MARTIN GOFFMAN ASSOCIATES | [ MILLIMETER WAVE SUPERCONDUCTOR “‘M’“’m s |
PROCEDU FOR ADV, ELECTRONICY

[EPSD - cecom, eLLCORE | R A |

[EPSD - NoRDEN ] [FLAT paneL pispLAYS | [ApeaEewonesy |
{EPSD - NEOCERA CORPORATION |{ superconpucror TeciNeLOGY | [ eacrRones ]
{EPSD - xm | [ eseam circurT AnaLySIS | [AayEECwoONICS 13
[Epsn - EMCTECHNOLOGY ] [ PROGRAMMABLE MICROWAVE J I ADV. %.cmorﬂﬁ/ l
ﬁ;psn - ADVANCED LITHOGRAPHY Gmm [ 10N PROJECTION LITHIOGRAPHY J ADY.E %zmouéﬁlm

TECHNOLOGY TRANSFER ACT OF 1986

EPS DIRECTORATE IMPLEMENTATION OF THE M

COQPERATIVE RAD AGREEMENTS (CRDAs) IN EFFECT

a
H
g
$
3

ar

TTAIR 10 NAPD

(CONTINUATION} RESEARCH LABORATORY
ELECTRONICS and POWER SOURCES
[ PARTICIPANTS || AREA OF TECHNOLOGY TRANSFER || FoTESUB-FOTE |
I’E;SD - ALPHA INDUSTIIES l PLANAR DOPED BARFIER 10DE ﬁ] ADV ELECTRONICS!
EPSD - £LECTRONIC CONCEPT, WC. O ARGy, DENSITY CAPACITOR POWER SOURCES
EPSD -  SHIPLEY CORPORATION DEVELOPMENT OF E-BEAM RESISTS MCHOELECTRONCS
F‘fPSD - _cecouutaERs UNveRsTY || T e MM WavE | O ELECTRONICS
[EPsD- mmcemsumensy || AR e
l EPSD- RUTGERS UNVERSITY ] MERMETIC COATINGS FOR OPTICAL . :] ADV. ELECTRONICS/

| MMM WAVES
= = ADV, ELECTRONICS! |
1 EPSD - RUTGERS UNIVERSITY IL SMART CERAMIC MATERIALS " MMM WAVES

EPSD - CECOM-PRINCETON UNVERSITY J[ PHOTONIC DEVICES Tl ADV. ELECTRONICS/

MMM WAVES
{EPSD - STEVENS IMSTITUTE OF TECHNOLOGY “ OPYOELECTRONIC DEVICES M}:ﬂ{%m"
TrSD - ULTRA-HIGH SPEED AND WM WAVE ADV_ELECTRONICS!
N.J. INSTITUTE OF TECHNOLOGY R S CES L EECTR:
FPSD - TECHTROL CrOLONETICS, M. LOW NOISE DIELECTRIC RESONATOR 4DV ELECTRONCS
TTASDTIONTCTS 2T SP
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EPSD - SBIR FUNDING

US ARMY

RESEARCH LABORATORY

ELECTRONICS end POWER SQURCES

SBIR FUNDS (MILLIONS OF DOLLARS)

5
8 EPSD PHASE | CONTRACTS
3 EPSD PHASE Il CONTRACTS
I SBIR CONTRACTS MONITORED -
4 8y EPSD R
3~
2- *:;{.;:
N ’ll’\
1 e B
o
PRL A
FY-85 FY-86 FY-87 FYS88 FY-89 FY.90 FY-91 FY-92 FY-93
SBIRDwI12210/ava/SP
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ELECTRONICS AND POWER SOURCES LIST OF POC'’s

Fort Monmouth, New Jersey 07703-5601
Area Code (908) DSN (995/992)

DR. CLARENCE G. THORNTON
Directorate Executive

AMSRL-EP

(908) 544-2541 (995)

MR. VINCENT ROSATI
Program Coordination Office
AMSRL-EP-C

(908) 544-4651 (995)

MR. RICHARD STERN

Advanced Concepts and Plans
Directorate AMSRL-CP-TA

Technology-Transfer, Small Business.
SBIR Manager

(908) 544-4666 (995)

MS. REGINA R. VENEZIA
Operations Directorate
AMSRL-OP-PR-FM

Chief, Contracting and Acquisition
(908) 5441919 (995) '

MR. CHARLES D. BOYLAN
Operations Directorate
AMSRL-OP-PR-FM
Competition Advocate

(908) 544-3471 (995)

MS. MARY HAYES

Advanced Technology Management OfTice
AMSRL-EP-T

Unsolicited Proposals

(908) 5444808 (995)

MS. CAROL A. WIDMAIER

Advanced Technology Management Office
Information/Publications/Exhibits
AMSRL-EP.T

(908) 544-4808 (995)

DR. MICHAEL TOMPSETT
Electronics Devices
AMSRL-EP-E

(908) 544-2452 (995)

MR. RANDOLPH A. REITMEYER
Microcircuits Design and Components
Division

AMSRL-EP-I

(909) 544-3465 (995)

MR. VALDIMIR GELNOVATCH
Microwave/Lightwave Component Division
AMSRL-EP-M

(908) 544-4883 (995)

MR. JOSEPH KEY

Reliability and Manufacturing Science
Division

AMSRL-EP-R

(908) 5444258 (995)

DR. ROBERT HAMLEN
Power Sources Division
AMSRL-EP-P

{908) 544-2084 (9935)
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B
frod
U. S. Army Research Laboratory
Human Research & Engineering Directorate

Research Directions in ARL's
Human Research &
Engineering Directorate

MR R (D

U. S. Army Ressarch Laboratory
Human Research & Enginsering Directorate

OUTLINE

1. The HRED Organization
Visual Search & Target Acquisition
Visual Control
Auditory Performance
Cognition and Decision Performance
Human Factors of the Individual Soldier
Crew Station Design
MANPRINT Manpower, Personnel, and Training Estimation
SBIR's
BAA's
Resource Distribution
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—bd b
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ﬂ)! HRED Structure
U.S. ARMY RESEARCH LABORATORY
HUMAN RESEARCH & ENGINEERING DIRECTORATE
DE, HRED
{
| |
§°:;"e’ MANPRINT
errormance Division
Division
— Visual & Auditory — Maneuver
Performance & Mobility
— Cognitive & Decision — Weapons
Processes ‘
. — Information
— Ergonomics Systems
— Soldier Systems — |ntegration
Control Methods
fAsrch Dirs. HRED B (3}
i ?.'
US. ARMY RESEARCH LABORATORY
WOMAN RESEARCH § ENOREEPNG DIRSCTORATS TACOM ARDEC
Warren, Ml | | Picatinny Arsenal, NJ CECOM
£T Monmouth, NJ |
HRED: SPD & TID
APG, MD
g;clg"h. MO OPTEC
U]
ARMC 4 S
— FY Knox, KY Falls Church, VA
Ft Huachuca, AZ FT Sifl, 0K Manned Systems
:—? 3?.;'21, \ —— Alex., VA
BRDEC
L FT Hood, TX FT Belvoir, VA
USASOC
FT BRAGG, NC
SCLFG
FT Gordon, GA
ARL Soldier Performance
OMMCS USAISC
R&D and MANPRINT Concepts Redstone Arsenal, AL, FT Benning, GA
Design Analysis Elements MICOM ] AVNC STRICOM
Redstone Arsenal, AL || FT Rucker, AL | | Oriando, FL
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U.S. ARMY RESEARCH LABORATORY
Human Research & Engineering Directorate

HUMAN RESEARCH & ENGINEERING DIRECTORATE
MISSION

¢ Conduct broad-based program of scientific research and
technology directed toward optimizing soldier performance and
soldier-machine interactions to maximize battlefield effectiveness.

® Provide the Army and ARL with Manpower and Personnel Integration
(MANPRINT) leadership to ensure that soldier performance
requirements are adequately considered in technology development
and system design.

Rerch Dirs. HRED ta (s)

U.S. ARMY RESEARCH LABORATORY
Human Research & Engineering Directorate

VISUAL SEARCH AND TARGET ACQUISITION

1. Effect of Target and Scene Characteristics
e.g. contract, size, shape, range and complexity

2. Display Characteristics
e.g. resolution, stereo, symbology, field of view

3. Observer Characteristics
e.g. training, experience, spatial and visual abilities

Rareh Dirs. HRED 2 (s)

ar7
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U.S. ARMY RESEARCH LABORATORY
Human Research & Engineering Directorate

VISUAL CONTROL

1. Visual requirements for vehicular control
e FOV
e Resolution

e Color
e 3-D

2. Optimization of visual displays for special applications

e Bandwidth limited teleoperations
e Night, nap-of-the-earth flight

3. Enhancement of operator’s capabilities and reduction of
vision-driven workload

e Perform multiple tasks
& Control several vehicles

Rarch Dirs. HRED 3 (8)

y
: AUDITORY PERFORMANCE

U. S. Army Research Laboratory
Human Research & Engineering Directorate

1. Auditory Displays

Relates to enhanced transmission of information, situational awareness,
design of warning and informational signals, etc. Should also be
conceived of as symbiotically combined with visual displays.

2. Modeling and Empirical Verification of Auditory Target
Detection, Identification and Localization

Important for stealth/low observable issues - includes both
psychoacoustic as well as physical acoustic modeling and research.

3. Soldier/System Performance as a Function of Psychoacoustic
Factors
e.g. - if 1 don't hear so well (because of wearing hearing protection or
hearing loss or noise around me) how does this affect the time to fire,
agree on IFF issues, detect the presence of the enemy, etc.




% Cognitive and Decision Performance

U. S. Army Research Laboratory
Human Research & Engineanng Directorate

1. Predicting tactical decision making performance with
decision aids

2. Measuring staff planning and command decision making
performance at:

tactical level and
operating level

logistics

maneuver

fire support

and other functional areas

3. Concepts for intelligent interfaces

for

4. Concepts for predicting soldier performance in unaided
and aided materiel fault diagnosis

% Human Factors of the lndividual Soldier

U.S. ARMY RESEARCH LABORATORY
Human Research & Engineering Directorate
e Sensory Enhancement and Encapsulation:

- Replacement of normal sensory modalities with the output of advance
sensors (12, IR, Audio and multimeter radar) thru advanced display
media (Flat Plate and CRT).

- Information display content, fidelity and control

e Motor and Strength Enhancement:

- Kinematic degrees of freedom
- Proprioceptive cueing

- Force & speed feed back loops
- Balance and gait constraints

e Virtual Environments:

- Feasibility of VR and V interface technologies to improve system performance
- Ergonomic adaptation of VR technologies for individual soldier interactions
wi/virtual environments

e Human Figure Modeling:
- Analysis tool development compatible w/CAD/CAE and virtual environment
simulations

- Adaptation of HFM with Al attributes for inclusion of soldiers in the computer
generated force environment

Asrcn Dirs. HRED &
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U. 5. Army Research Laboratory
Human Research & Engineering Directorate

Crew Station Design (CSD)

e Broaden & Improve Methods for CSD Process
e CSD for 50 Ton Tank
o Operator Control Units for Unimanned Ground Vehicles

MHE & PLS Enhancements

¢ MHE & PLS Enhancements
o Field Trials for FARV Resupply of LP Projectiles & Fuel to AFAS
e Control & Supervision of Robots & Precision Manipulators

U.S. ARMY RESEARCH LABORATORY
Human Research & Engineering Directorate

MANPRINT Manpower, Personnel and Training Estimation

® Methods are needed for estimating operator and maintenance
factors in automated information systems.

Rerch Oirs. HRED 8 (3)

e U o 180




2

U. S. Army Research Labe-dtory
Human Research & Engineering Directorate

93.2 SBIR Solicitations Topics
e Fire Support Suppression Effects in Battlefield Simulation

e Human Performance Issues in Automatic Target
Recognition and Situaiion Awareness Displays

e Development of Performance and Effectiveness
Measures to Support Evaluations of Unmanned Ground
Vehiclas (UGV) Technologies and Operations

e Development of an Unmanned Ground Vehicle (UGV)
Simwlator

u.S. Army Research Laboratery

Human Research & Engineering Directorate

93 ARL BAA HRED Research Topics

e Simulation and Human Modeling

o Intelligent Decision Aids and Interfaces

e Human Information Processing

e Perceptual, Cognitive and Psychomotor Performance
¢ Knowledge-Based Reasoning _

o MANPRINT Assessment Techniques for Maintenance
Activities

MANPRINT Integration Methods

e MANPRINT Design Analysis

- = +4/




Resource Distribution
HRAED Mission Funding $ & Mission Contracts for
LS. ARIEY AESEARCH LASORA TORY FY90 - FY98 (Historical-Estimated)
Fasvan Research & Engneenng Deecioras
b3
: i B K N B
H B ! : 8 Fungng
15 v P 4 Conwacts
< »
10 :
s
" evs0  Frer  Frez FYes  FYes  Fres FYes  Frs?  Fros
Flscal Year

Note: Does not include Direct Clte Fund 3 or Direct Clie Contract

Nwan Qo YAED 11 B¢
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ARMY RESEARCH LABORATORY
VEHICLE STRUCTURES DIRECTORATE

AT

NASA LANGLEY RESEARCH CENTER
HAMPTON, VIRGINIA

BY

DR. WOLF ELBER

VEHICLE STRUCTURES DIRECTORATE
DR. WOLF ELBER, DIRECTOR

Loads & Dynamics Divisicn Vehicle Structures Divisioa
Dan Hoad. Acting Chief Dr. Feiton Bartert, Acting Chief
Structural Dynamics Structural lategrity (Thick Composites)
Applicaton of Elasucally-Coupled Structures Dursbility
Smart Materials Applicaton for Active Congrol Stress Analysls
Crashworthy Design of Alrcraft Suructures Nondestructive [nspecdon
Saructural Acoustic Wave Propagation Advanced Desiga Methodalogy (Crovod)
Interior Noise Reduction Structural Concepts
Optimizaton Methods

Aeroelasticity (Rotorcraft Loads and Vibradoa)
Aeromechanical/Aeroetastic Subillty
High-Speed Rotorcraft Vibraton Reduction
Vaiidation of Advanced Comprebensive Analyses
Active Control of Rotoreraft for Vibration Control

Structusal Dynamics (Grouad)

Smart Materials Applicaton for Acuve Congrol
interior Noise Reduction
Structurai Dynamics Appllcadons to Rodotics

Structural Mechanics Divisioa
Dr. Pelton Bartlete, Chief

Strucrural integrity
Ourabllity

Stresy Analyss
Nondesauctive (nspectos
Advanced Desiga Metbodology

Strucrural Concepts
Optimization Methods
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ARMY ~ NASA JOINT AGREEMENT

ARMY RESEARCH LABORATORY/NASA LANGLEY RESEARCH CENTER

PURPOSE:  Joint partcipation in vehicle structures research

ARMY AGREES:

NASA AGREES:

Participate in rotary wing/structures research
Establish an Army Office
Provide Army employees
Conform to all Langley operational requirements
- Safety
- Security
- Work procedures

Make available facilities

Provide equipment, services, supplies, offices
Publish research results

Provide necessary accounting information
Provide contractual and personnel support

AERIAL VIEW OF

NASA LANGLEY RESEARCH CENTER

4 £




NASA LANGLEY RESEARCH CENTER
PAUL HOLLOWAY, DIRECTOR

QFFICE OF DIRECTOR FOR STRUCTURES OFFICE OF DIRECTOR FOR ELECTR:
CHARLES P. BLANKENSHIP DR FRANK ALLARIO oNG
Soructural Mechanics L Instrument Research
Division Divisioa
Alrcraft Structures Branch (2) L Nondest, Evaluation Sciences 8ranch h
Compotational Mechanics Branch (1)
Materials
Diviston

E Mechanics of Materials Branch (4)
Structures Technology Program Office (1)

Acoustics

Divisive

t Structural Acoustics Branch (2)

Applied Acoustics Branch (1)
Structural

Division

Crﬂmuou Aeroelasticity Sranch

Botoxeraft Acroelasticity Groug (6}

Landing and lmpact Oynamics Branch (3)
Interdisciplinary Research Office (1)

S-YEAR TECHNICAL THRUSTS

Structural Integrity
Provide integrated stress-strength-inspection
technology for life-extension of existing and
durability of future aero and ground vehicles

Ad { Desi
Provide new ideas in composites/hybrid applications
technology together with formal analytical design
optimization tools
S 1D .
Validate and refine analytical models for multi-body
kinematics and dynamics to support vehicle loads
analysis and vibration reduction

! lastici
Refine testing capability and analytical prediction
methodology for vibration-free rotorcraft designs

/S’f




STRUCTURAL INTEGRITY THRUST

PROVIDE INTEGRATED STRESS-STRENGTH-INSPECTION TECH-
NOLOGY FOR LIFE EXTENSION OF EXISTING AND DURABILITY
OF FUTURE ARMY AVIATION AND GROUND VEHICLES

OBJECTIVES:
o ADVANCED STRUCTURAL ANALYSIS APPLICATIONS TO
VALIDATE DESIGN TOOLS FOR COMPOSITE STRUCTURES

¢ COMPOSITE DELAMINATION FAILURE CRITERIA TO PREDICT
ONSET AND PROGRESSION OF DAMAGE, FATIGUE DURABILITY,
AND DAMAGE TOLERANCE

¢ ADVANCED NDE METHODS FOR FIELD INSPECTION AND MANU-
FACTURING QA TO ENHANCE STRUCTURAL INTEGRITY AND TO
REDUCE O&S COSTS OF ARMY VEHICLES

STRUCTURES TECHNOLOGY FOR
AVIATION AND GROUND VEHICLES

/89




ADVANCED DESIGN THRUST

PROVIDE NEW IDEAS IN COMPOSITES/HYBRID APPLICATIONS
TECHNOLOGY TOGETHER WITH rORMAL ANALYTICAL DESIGN
OPTIMIZATION TOOLS

OBJECTIVES:

. DESIGI;!. FABRICATE, AND TEST ADVANCED AIRFRAME STRUC-
TURES TO ACHIEVE IMPROVED OPERATIONAL CAPABILITIES
AT LOWER WEIGHT, LESS COST, AND INCREASED DURABILITY

¢ DEVELOP MANUFACTURING TECHNOLOGY WHICH MAKES
THROUGH-THE-THICKNESS REINFORCED COMPOSITES COST
EFFECTIVE TO PRODUCE WITH EXISTING TEXTILE MACHINERY

* DEVELOP OPTIMIZATION AND DISCIPLINE INTEGRATION
TECHNIQUES INTO ROTORCRAFT DESIGN TO IMPROVE PRODUCT
PERFORMANCE

PHOTO OF IMPACT DYNAMICS FACILITY

89




STRUCTURAL DYNAMICS THRUST

VALIDATE AND REFINE ANALYTICAL MODELS FOR MULTI-
BODY KINEMATICS AND DYNAMICS TO SUPPORT VEHICLE
LOADS ANALYSIS AND VIBRATION REDUCTION

OBJECTIVES:

L J

CONDUCT A COMPREHENSIVE TEST PROGRAM TQO CHARACTER-
IZE DAMAGE DEVELOPMENT IN SCALED COMPOSITE TENSILE
COUPONS

DEVELOP AND VERIFY SCALING LAWS FOR COMPOSITE MATE-
RIALS AND LAMINATES TO IMPROVE SMALL SCALE TEST
CAPABILITIES

EVALUATE BENEFITS TO INTERIOR NOISE BY INNOVATIVE USE
OF ACTIVE NOISE CONTROL AND ADVANCED MATERIALS
DEMONSTRATE FEASIBILITY OF USING ENERGY ABSORBING
COMPOSITE STRUCTURES BY MODIFYING METAL SUBFLOORS

ON COMPOSITE AIRCRAFT
11

AERIAL PHOTO OF
TRANSONIC DYNAMICS TUNNEL
(TDT)

12
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AEROELASTICITY THRUST

REFINE TESTING CAPABILITY AND ANALYTICAL PREDICTION
METHODOLOGY FOR VIBRATION-FREE ROTORCRAFT DESIGNS

OBJECTIVES:

ENHANCE EXPERIMENTAL HARDWARE CAPABILITY IN THE
TRANSONIC DYNAMICS TUNNEL (TDT) TO IMPROVE VERSATIL-
ITY AND EFFICIENCY OF MODELING ADVANCED ROTORCRAFT.
DEVELOP ANALYTICAL AND EXPERIMENTAL TOOLS TO UN-
DERSTAND AND MINIMIZE FIXED AND ROTATING SYSTEM
HELICOPTER VIBRATORY LOADS.

VALIDATE FINITE ELEMENT PREDICTION (MSC-NASTRAN) OF
MODAL PROPERTIES OF EXISTING TDT ROTORCRAFT ROTATING
SYSTEMS.

13

VEHICLE STRUCTURES DIRECTORATE

TECHNOLOGY TRANSFER OPPORTUNITIES

1992 Tech Transfer Meeting
(Over 50 Industry/Academia/Government Attendees)

IR&D Plans/Reviews
(Rotorcraft and Ground Vehicle Industry)

VSD's Quadchart Program Descriptions

Cooperatdve Research & Development Agreements
(Six in Place) ’

'y,




PHOTO OF SMOKE TEST IN TUNNEL

18

SUMMARY

Joint Army-NASA Agreement gives Army maximum research
capabilities at minimum cost

VSD pro-active in technology transfer efforts (Tech Transfer Office)

Research opportunities expanding

16
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Advanced Computing,
Simulation & Software

' Briefing to Industry I

Presented By

Dr. Andrew Mark
Chief, Simulation Technology Division
Advanced Computational & Information
Sciences Directorate

ARMY RESEARCH LABORATORY

Organization
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—————{ HIGH PERFORMANCE COMPUTING }

20

13

10

Thrusts

¥ High Performance
Computing/Communications

¥ Software Technology

%¥ Simulation Technology

Projected ACIS Budget

23.3

4
“3 B RESEARCH
; 0 o&am

i {1 ACQUISITION
g B CONTRACTS
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Technical Areas

High Performance Computing/Communications
Vector & Massively Parallel Processing
Local and Wide Area HIP Networks
Distributed Computing
Secientific Visualization

Software Technology
Artificial Intelligence
Expert Systems
Information Systems
Information Distribution Technology

Simulation Technology
Technology and Material/Materiel Assessment
Virtual Factory
Virtual Reality for the Individual Soldier
Louisiana Maneuvers

Unique Facilities

———{ SOFTWARE TECHNOLOGY }

 Existing
¢ Cray-2 Vector Processor
* Cray X-MP/48 Vector Processor
* Touchstone Gamma Machine
* Various Mini/Superminis (Convex, Digital, Encore, etc.)
* Access to CM-200, CM-5
« ASNET, DISNET, ARLNET
* Soon to be Realized

* Access to major vector processor (unclassified)
* Upgrade to major vector processor (classified)

e Scalable MPP with novel architecture
« DREN

1y




High Performance

Computing/Communication
et HIGH PERFORMANCE COMPUTING |-

LONG RANGE GOALS:

* Develop techinology in the form of strategies, techniques,
algorithms, and the assessment of archilectures to
provide high performance computing for the solution of
scientifie and engineering problems of interest to ARL,
AMC and the Army.

* Provide ARL and the Army with state-of-the-art
computational capability, particularly in classified and
massively parallei processing.

* « Make significant contributions to the President's initiative '
on Strategic Computing.

* Provide ARL and the Army with state-of-the-art high
speed technical dala communications.

% High Performance Computing Project Delails

i HIGH PERFORMANCE COMPUTING }

. for n
* Objective: To hest position the ARL and the Army to understand, assess,
aciquire and exploit the best large scale scientific computer technology for
application to problems of interest and concern to the technology base.
* A diverse set of activities.
* Provides funding for:
* Classified and unclassified visualization centers,
* Collaborative efforts with U, of Md. (CM-2),
* Undergraduate program in HIPC at Howard U.,
* CEM and CFD codes with Industry Partners,
¢ Collahorative eflorts with AHPCRC (SciVis, MPP),
* Collahorative efforts with DOE labs (MESA, PAGOSA, CTH, PCTH),
* Collaborative efforts with DARPA (iPSC/860, NCHPC),
* General MPP and HPC support to Directorates of ARL and RDEC's of
AMC,

”ng




% Programs in HPC/C

———{" HIGH PERFORMANCE COMPUTING |—

DoD HPC/C Modernization Program:

Replace existing SC assets with stable systems
Acquire early access to advanced systems

Establish HPC-Networking Capability
Provide Tri-Service prepaid computing

Infrasiructure 1o support HPC/C and Distributed Compulting

Army High Performance Computing Research Center

ﬂ Specific HPC/C Programs

ame=d  HIGH PERFORMANCE COMPUTING }

Acquire Stable Systems:
FY93/4 - Network-Rohotic Mass Storage ~ $1.5M
FY94 - Replacement Classified System ~ $30M
FY93 - Augmentation ~ $§15M

Acquire Early Access Systems:
FY94 - BAA for Scalable Architectures ~ $2.5M
FY95 - BAA for Scalable Architectures ~ $5M

Establish DREN Networking Capability:
FY93 - Phase 1 ~ $6M
FY94 - Phase il ~ $10M

POC: Mr. Teny Preasley
ATTN: AMSRL-CI-A
Array Research Laborstory
Aberdeen Proving Ground, MD 21005-5067
(410) 278-6509 FAX (410) 278-5077
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Basic Research - ARO Program

] “SOFTWARE TECHNOLOGY |

* Provides 6.1 funding for hasic research in mathematics and
computer science to support Iligh Performance Computing
Initiative.

* Provides the funding and contract monitoring support for the
Army High Performance Computing Research Center
(AHPCRC).

 Provides the infrastructure for propoeal review, contract
awards, and contract performance monitoring in the area of
basic research.

* Research topics are most general and include algorithms,
data structures, high level langnages, etc.

Software Technology

et SOFTWARE TECHNOLOGY }

LONG RANGE GOALS:

* Provide the Army and ARL with research into
state-of-the-art information systems software products
and modernized software sysiems.

* Develop distributed group decision support systems.

* Devise and apply expert systems to Army applications.

* Perform research into and apply Information
Distribution Technology to Army systems.

* Develop scientific computing algorithms for scalable
parallel architectures.

oo




Programs in Software Technology

———{ SOFTWARE TECHNOLOGY }

* Experiments in information distribution
technology with high level applications

 Re-engineering research program

* Research in collaborative work environments

* MPP algorithm development

* Specific-applications for expert systems

Specific Projects in Software
Technology

———{ SOFTWARE TECHNOLOGY }

ACTS/IDSN Satellite Experiment
FY93 . Evaluate commo capability ~ $0.2M

Group Decision Support Systems

FY93 - Apply consolidated system to ARL ~ $0.3M
FY94 - Develop distributed GDSS ~ $0.4M

Re-engineering

FY93 - Select significant system for re-engineering ~ $0.2M
FY94 - Complete re-engineering demo ~ $0.2M

POC: Dr. James Gant!
ATTN: AMSRL-CI-CD
Army Resesrch Laboratory
115 O'Keefe Building
Georgia Institute of Technology
Atlanta, GA 30332-0800
(414) 894-3194 FAX (414) 894-3142

2o/




Simulation Technology

] SIMULATION TECHNOLOG Y}~

LONG RANGE GOALS

* Develop a capability for the assessment of
materiel/materials and novel technologies in a simulated
battlefield environment through a Technology
Assessment Center.

* Nevelop valid, verified physical and engineering models
for the evaluation of advanced and emerging ARL
technologies in wargame settings.

* Perform research into physical and process models to
enable the development of a virtual factory.

* Develop and create a virtual environment for the

individual soldier which will enable technology
development and training.

m Programs in Simulation Technology
2884

oed - SOFTWARE TECHNOLOGY }

* Technology Assessment Center

* Tech Base Seminar Wargames

* I-PORT (Individual Portal into Simulation)
* Louisiana Maneuvers

* Yirtual Factory

* Virtual Environments for ARL

A




Specific Projects in Simulation

! SOFTWARE TECHNOLOGY }

Virtual Factory

FY93 - Composite Materials R&D Modeling ~ $0.3M
FY93 - Matrix Metals R&D Modeling ~ $0.3M

FY94 - Weapon Component Mfg Process Modeling ~ §0.5M
Yirtual Environments

FY93 - Hardware for simulation ~ $1.4M
FY94 - Develop simulation environment ~ $1.0M
The Louisiana Manuevers (ARL Support)
FY93 - Weather simulation, KBLPS, ete to LAM ~ $§1.0M

FY94 - Other ARL products o LAM ~ $1.0M
Design the 93 TBSWG ~ $1.0M

POC; Dr. Kurt Fickie

POC: Dr. Andrew Mark
ATTN: AMSRL-CI-S ATTN: AMSRL-CI-S
223’«2“’52""‘?"‘;.'3’ MD 21005-5067 Acmy Resesrch Laboratary
n Proving Ground, Aberdeen Proving Ground, MD 2 7
{410) 278-6858 FAX (410) 278-5075 $58 FAX (411 i

{410)279-6858 FAX (410) 278-507S

Cooperative and Collaborative
Programs

mesmed  SOFTWARE TECHNOLOGY |

* National Consortium for High Performance
Computing

+ NCHPC = DARPA <-> DoD Labs <-> Industry <->
Academe

* Virtual Factory

* ARL <> U. of Del. <-> U. Minn <-> Industry
* CRADA's between ARL & Industry

POC: Me. llarold Breaus POC: Dr. Kurt Fickie

ATTN: AMSRL-CI-A ATTN: AMSRL-CI-§

Armny Research Laboratory Army Research Laboratory

Aberdeen Pﬂ"‘" Gnund, MD 21005-5067 Aberdeen Proving GI‘OIM‘. MD 21005-5067
(410) 2786259 FAX (410) 2785077 (410) 2786858 FAX (410) 278-5075
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Eﬁxg MISSION

Survivatvity/Lethality Analysis Directorate

» Determine the survivability and lethality of Army
systems to the full spectrum of battlefield threats:

Ballistic

Electronic Warfare

Nuclear

Chemical and Biological

Directed Energy

GOALS AND OBJECTIVES

Survivabiitty/Lethality Analysis Directorate

* Understand how systems function in a multi-threat
environment.

* Enhance system survivability and lethality through the
application of the best available technology.

* Provide technical assistance to Army managers and
decision makers throughout the system acquisition
process.

207




mh ! MAJOR FUNCTIONS

Survivabdity/t ethality Analysis Directorate

» Conduct investigations, laboratory and field
experiments, simulations and analyses to quantify
system survivability and lethality.

* Provide objective judgements on complex technical
issues regarding system survivability and lethality.

» Serve as the Army focal point for technical advise and
consultation on survivability and lethality issues.

¢ Conduct studies and make recommendations
regarding design and/or operational techniques to
enhance system survivability/lethality.

DIRECTORATE ORGANIZATION
Survivabsiity/Lethasity Anaiysis Directorate
Office of the
Dirsctorate Execitive

Dr. Jack Wada (A}
410-278-6342 (APG, MD)
505-678-1196 (WSMR, NM)

Integration Oftice
Dr. Michael Starks
410-278-6548 (APG, MD)

Baltistic Vuinerability Electronic Warlare Nuclear, Blological and
Lethailty Division Olvision Chamicai Effects Dlvision
Or. Pauil Dotz COL Gaorge Lasche Mr. Mike Miller (A)
4102786282 (APG, MD) 505-678-2256 (WSMR. NM) 410-671-8421 (APG, MD)
-
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75 PROGRAM EXECUTION CONCEPT

]

Survivabiity/Lethalty Anaysis Directorale

e System analyses planned and executed through an
Integrated analysis team (IAT) process.

» Threat and technical disciplines will be integrated at
the working level instead of at the system
management level.

« Current |AT structure:
- Air Defense

Aviation

C4/IEW

Ground Systems

Munitions

m MODELS/SIMULATIONS

Survivabiiity(l.ethaity Analysis Directorate

« Ballistic Component and Compartment

 Stochastic Component (SQUASH)

 Stochastic Processor of Artillery Effectiveness
(SPRAE)

« Army Unit Resiliency Analysis (AURA)

» Surface-to-Air Missile Sites Mean Area Effectiveness
(SAMSMAE)

» Non-Uniform Simple Surface Evaporation (NUSSE)

« EPLRS/MSE System Performance

» EOCM missile flight simulation

» Open-loop Tracking Complex

« Air-to-Surface Missile Simulation

 Anti-Tank Guided Missile Simulation

» Electromagnetic coupling

207




.8 g UNIQUE FACILITIES/CAPABILITIES

Survivabiiity /L. ethaiity Analysis Directorate

« SEMIVAF (WSMR)

 Millimeter Wave Measurement Facility (WSMR)
 BIG CROW (Kirtland AFB)

« Combat Vehicle Ballistic Range ( APG)

« Aircraft Ballistic Vulnerability Experimental Facility
( APG)

» Smoke Week

) TECHNICAL AREAS
- Ballistic Vulnerability/Lethality Division

Survivabiity/Lethality Analysis Directorate

» Vulnerability analysis:
- Armored systems
- Air systems
 Lethality analysis:
- Anti-armor and artillery munitions
- Air defense systems
» Armor/anti-armor concepts evaluation.
« Live Fire/Joint Live Fire - ground and air systems.
« Geometric and materiel modeling.
» Computer aided vulnerability/lethality analysis.
» Advanced computer technology.
» Analysis of unit level operations.
» Personnel vulnerability analysis.
« Spare parts requirements predictions.
« Foreign materiel exploitation.
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ﬁ\ E INDUSTRY OPPORTUNITIES

Ballistic Vulnerability/Lethality Division
Survivabiity/Lethady Anaysis Oirectorate

» Vibrational analysis and wind tunnel testing of
helicopters with damaged rotor blades.

« Formulation of algorithms for flight dynamics analysis.

 Evaluation of flight dynamics and controllability of
aircraft with damaged flight controls and/or surfaces.

(Video output showing aircraft behavior)

» Generation of geometric target descriptions.

» Develop database to catalog and annotate existing
vulnerability data.

» Conduct sensitivity analyses to deterniine the
influence of component PK/H quality on analysis

results.
TECHNICAL AREAS
, Electronic Warfare Division
Survivabiiity/Lethaiity Anslysis Dicectorate

« Electronic warfare vulnerability assessment (EWVA):
- Theoretical analyses
- Laboratory measurements
- Field experiments

 Signature measurements:
- Spatial, spectral, and temporal
- RF, IR, visible, acoustic and seismic
- U.S,, threat targets, and countermeasure devices

* Electronic warfare support:
- EW environments
- Data acquisition, processing and analysis
- Simulators/emulators
- Known, expected and reactive threats
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TECHNICAL PROGRAMS
L, Electronic Warfare Division

Survivability[Lethully Analysis Directorste

« Programs which may require industry support include:
- Missile defense

Air defense

Aviation

Close combat

- C4l

 Programs range form small to large and include:

- National/Theater Missile Defense - GBI/GBR,
THAAD, PAC-3 ‘

Commanche, Longbow Apache

C4l - ATCCS, MSE, SICPS, CHS

Mines - FASCAM, WAM

Munitions - BAT, SADARM

JSTARS

ﬂ INDUSTRY OPPORTUNITIES
d _ Electronic Warfare Division

Survivabiliy/Lethality Analysis Directorate

* Engineering services to support ongoing EWVA.

* Improved analysis tools, techniques, methodologies.

» Computer virus protection concepts.

« Concepts to effectively make multi-spectral
measurements.

» Concepts/approaches to measure signatures in all
three (spatial, spectral and temporal) dimensions
simultaneously.

« Wavelet coupling theory.

 High power microwave diagnostics and antenna
characterization.

e




ﬂx! INVESTMENT STRATEGY
[}

Suvivadility [ ethalily Analysis Dirsctorate

» 80 % of mission funding (6.5) to be allocated to
systems analyses through the SLA process.

» 20 % of mission funding (6.2) to be used to develop
tools, techniques and methodologies in direct support
of system analysis efforts.

» Customer funding (PEO/PM, RDEC, etc. ) to be used
to support specific customer requirements.

FINANCIAL OUTLOOK

Survivability/L ethality Analysis Directorate

* Mission funding: $50 million per year.

* Customer funding: $15 - $20+ million per year.

* Internal costs: approximately 85 % of total funding.
(Includes approximately $20 million for multi-year
support contracts.)
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: TECHNICAL AREAS
S Nuclear/Biological/Chemical Effects Division

Sunvivability/L ethailly Analysis Directorate

« PEO/PM support:

- Program management

- Technical and analytical

- Expert system development
» Database development and management.
e Chemical Defense Materials Database.
* Materials test methodology development.
e Smoke/obscurant effectiveness studies.
* Smoke Week.
* Agent dispersion modelis.
* Analysis methodology development.
 Electromagnetic coupling models.
 Soldier vulnerability.

3 INDUSTRY OPPORTUNITIES
: Nuclear/Biological/Chemical Effects Division

Survivability/L. ethaity Analysis Directorate

» Multi-disciplinary analytical support (blast/thermal
radiation, initial nuclear radiation, electromagnetic
pulse, and chemical/biological) for planned efforts in
air defense, aviation, C4l, ground systems and
munitions.

» Supportto PEO/PM:
- Awareness training
- Expert system (s)
- Program management tools/documentation




ﬂx! POINTS OF CONTACT

Survivabiiy/l.ethalty Analysis Directorate

« General Information: Dr. Jack Wade, 410-278-6342 or 505-678-1196
Dr. Michael Starks ,410-278-6828
Army Research Laboratory, AMSRL-SL-|
Aberdeen Proving Ground, MD 21005-5001

» Ballistics: Dr. Paul Deitz, 410-278-6282
Army Research Laboratory, AMSRL-SL-8
Aberdeen Proving Ground, MD 21005-5001

« Electronic Warfare: COL George Lasche, 505-678-2256
Directed Energy Army Research Laboratory, AMSRL-SL-E
White Sands Missile Range, NM 88002-5513

* NBC: Mr. Mike Miller, 410-671-8421
Army Research Laboratory, AMSRL-SL-N
Aberdeen Proving Ground, MD 21010-5423
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U.S ARMY RESEARCH LABORATORY
FY 93 ADVANCE PLANNING BRIEFING
FOR INDUSTRY

OPERATIONS DIRECTORATE
PROCUREMENT DIVISION

INFORMATION PACKET
JANUARY 28, 1993
WHITE OAK, MD

FY 93 ACQUISITION PLAN
ARL SUMMARY

e TOTAL ESTIMATED OBLIGATIONS: $296 MILLION,
1299 PLANNED PROCUREMENT ACTIONS

e OF THIS AMOUNT, 476 ACTIONS AND $118 MILLION
ARE INCREMENTAL FUNDING MODIFICATIONS

e THE PLAN INCLUDES 52 NEW SBIR PHASE |
CONTRACTS, ESTIMATED AT ABOUT $2.6 MILLION

e ARL PLANS 30 NEW SBIR PHASE Il CONTRACTS,
ESTIMATED OBLIGATION OF ABOUT $6.5 MILLION

e ARL PLANS 122 NEW BAA CONTRACTS, ESTIMATED
OBLIGATION OF ABOUT $31.8 MILLION

- .
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FY 93 ACQUISITION PLAN
ARL SUMMARY

$29¢

$300

$250

$200

$150
$118

$100

BZO=—A>O=-rag

$50 $31.8

TOTAL ARL  INCR FND NEW BAA NEW SBIR il NEW SBIR |

ESTIMATED OBLIGATIONS IN MILLIONS

FY 93 ACQUISITION PLAN
ARL SUMMARY
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RECURRING ARL

CONTRACT REQUIREMENTS

CONTRACTOR:
DESCRIPTION:

CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

General Dynamics Corp., Ft. Worth, TX
Design, Fabrication, and Maintenance
of SADS

$4,661,849

052293

YES

Colsa Inc., Huntsville, ALA
Engineering Support for FMD ATGM
$2,493,272

013083

UNKNOWN

Optimetrics, Inc.,, Ann Arbor, Ml
Measurement Support
$2,946,909

083194

UNKNOWN

RECURRING ARL

CONTRACT REQUIREMENTS

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:

EXPIRATION DATE:
COMPETITIVE:

Regents of NMSU, Las Cruces, NM

Air Defense & Space Systems EW Support
$9,930,760

063095

UNKNOWN

Syndetix, Inc. Las Cruces, NM
Engineering Services and Materials
$3,344,537

041598

YES

Science & Technology Corporation
Hampton, VA

Directed Energy & Electro-Optical
Atmospheric Research Support
$$30,550,860

100394

YES

A2/




RECURRING ARL

CONTRACT REQUIREMENTS

CONTRACTOR:

DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:

CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:

CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

Concurrent Computer Corporation
Richardson, TX

Computer Maintenance of FMMS System
$155,206.92

083097

YES

Management Assistance Corp of America
Financial/Administrative Management
Information Services, El Paso, TX
$3,251,206

093094

YES

Regents of NMSU, Las Cruces, NM
Scientific, Engineering and Technical
Support Services

$8,478,412

063094

UNKNOWN

RECURRING ARL

CONTRACT REQUIREMENTS

CONTRACTOR:
DESCRIPTION:
CONTRACT AMT:

EXPIRATION DATE:

COMPETITIVE:

CONTRACTOR:
DESCRIPTION:

CONTRACT AMT:

EXPIRATION DATE:

COMPETITIVE:
CONTRACTOR:

DESCRIPTION:

Geocenters, inc. New:on Centre, MA
Equipment and Facility Maintenance
$4,474,093

011894

UNKNOWN

Vitronics, Inc. Eatontown, NJ

On site operation and maintenance
support of laboratory equipment
$5,629,029

011795

UNKNOWN

General Technical Services, Inc.
Walil Township, NJ
Technical & Administrative Support Service

CONTRACT AMT: $803,415
EXPIRATION DATE: 061495

COMPETITIVE:

UNKNOWN




RECURRING ARL

CONTRACT REQUIREMENTS

CONTRACTOR:
DESCRIPTION:

CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:

DESCRIPTION:
CONTRACT AMT:
EXPIRATION DATE:
COMPETITIVE:

CONTRACTOR:
DESCRIPTION:

Vitronics, Inc. Eatontown, NJ

Equipment, test bed & facility operation
and maintenance support services
$1,941,039

093095

UNKNQWN

Applied Dynamics International
Ann Arbor, Ml

Hardward & Software Maintenace
$150,157.50

083096

NO

Compatible Micro Solutions, E! Paso, TX
ADP Services to develop, maintain and
utilitze software & hardware tools

CONTRACT AMT: $609,921
EXPIRATION DATE: 04309
COMPETITIVE: NO
ARL PROCUREMENT SITE
FORECAST OBLIGATIONS
FORT
ADELPHI  MONMOUTH  WATERTOWN  WHITE SANDS
$92.7 $89.5 $22.1 $22.2
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FY 93 SMALL BUSINESS FORECAST

SMALL BUSINESS $54.6M(28%)

SMALL DISADVANDAGED BUSINESS $11.7M (6%)

USING THE ARL
BROAD AGENCY ANNOUNCEMENT (BAA)

Each attendee at this conference will receive a copy of the
ARL BAA (FY93). The ARL BAA is a comprehensive listing of
research and development topics of interest to ARL technical
directorates. You are encouraged to review this document

and submit proposals for those topics that are of interest

to you. Each topic in the BAA lists a technical point of
contact. You may contact them with any technical questions.
Non-technical questions regarding the BAA should be directed
to:

Henty J. Mehler

Army Research Laboratory
ATTN: AMSRL-OP-PR-WT
Watertown, MA 02172-0001
(617)923-5006




