“-““ . COPX

LD
o
—
v
N
N
T
Q
<

©

PROCEEDINGS
for the D T l C
ELECT
ADVANCE PLANNING UL 19 105
BRIEFING FOR INDUSTRY
%D

St a4 . L

US ARMY
LABORATORY COMMAND

HARRY DIAMOND LABORATORIES

at

U.S. Army Adelphi Laboratory Center
Adelphi, Maryland
23~24 January 1990

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION UNLIMITED

90 0/ 11 g5




e —

UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE
Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188
1a. REPORT SECURITY CLASSIFICATION 1b. RESTRICTIVE MARKINGS
UNCLASSIFIED NONF
2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION / AVAILABILITY OF REPORT
‘ N/A Approved for public release;
25, DE-CLASS—IFICATIO“ ; zowneuomc SCHEDULE Distribution unlimited
4, PERFORMING ORGANIZATION REPORT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S)
N/A N/A
6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL | 73. NAME OF MONITORING ORGANIZATION
U.S. ARMY HARRY DIAMOND (If applicable)
LABORATORIES SLCHD-PO-P
6¢c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
2800 POWDER MILL ROAD
ADELPHI, MD 20783-1197
8a. NAME OF FUNDING / SPONSORING 8b. OFFICE SYMBOL | 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION U.S. ARMY (if applicable)
LABORATORY COMMAND AMSLC-CM
8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS __ }
TASK WORK UNIT |
2800 POWDER MILL ROAD Zﬁé’a‘s‘ﬁ?‘ NO. %%‘?"“ NO. IACCESSION NO.
ADELPHI, MD 20783-1145

11. TITLE (Include Security Classification)

Proceedings for the Advanced Planning Briefing for Industr

U.S. Army Laboratory Command/Harry Diamond Laboratories gﬂ)
12. PERSONAL AUTHOR(S)

Compiled by Melvyn J. Shichtman, Mary S. Binseel, Dorothy J. Aldrich _ |
13a. TYPE o"lﬁz'nspom'x" ';:'1 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) |15 PAGE COUNT
FINAL FROM 000123 T0_900124 900124 337

16. SUPPLEMENTARY NOTATION

17. COSATI CODES . - S x 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP suB-GROUP ~_ JAdvanced Field Artillery System, Artificial Intelligence,
Acousto-Optic, APBI-Advance Planning Briefing for Industry,
APCP-Army Potential Contractor Progrram *(—seew.qgtinuance) ‘
Y 19. ABSTRACT (Continue on reverse if necessary and identify by biock number) - . e
“fThe objective of the Advance Planning Briefing for Industry (APBI) was 1:?:L T

a. Present technologies in which the U.S. Army Laboratory Command (LABCOM) and Harry
Diamond Laboratories (HDL) have interest in and are planning to pursue for the mid- and
long-term. ~

b. Show the private sector a preview in order to assure that industry research and
development investments coincide with the needs of the Army.

HDL performs and provides basic and applied research, explanatory and advanced development,
technology leadership and evaluation and initial procurement to support the following
mission areas: Nuclear Survivability, High-Power Microwave Survivability and Source Tech-
nology, Electronic Fuzing and Smart Munitions, Radar Technology, Anti-Radiation Missle
Countermeasures and Information/Signal Processing.,<euy~1nc(s.‘)

The proceedings for the APBI provides advance planning: information in the following areas:
Global Position System, Fuzing, Battlefield Automation, (see continuance)

20. DISTRIBUTION / AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION
B uncLassiFEDUNUMITED  J SAME AS RPT.  [J OTIC USERS UNCLASSIFI
"22a. NAME OF RESPONSIBLE INDIVIDUAL |22 TELEPHONE (Include Area Code) | 22¢. OFFICE SYMBOL
MELVYN J. SHICHTMAN — (ZQZ laﬂﬁ-ﬁﬁﬁﬂ — =
DD Form 1473, JUN 86 Previous editions are obsolete. SECURITY CLASSIFICATION OF THIS PAGE

UNCLASSIFIED




18. SUBJECT TERMS - continued

ATACMS - Army TACtical Missile System
Broad Agency Announcement
lectronice Countermeasures
Electronic Counter-Countermeasures
EMF - ElectroMagnetic Pulse
Electronic Safing and Army Guidance Integrated Fuzing
Global Fogitioning System
HDL - Harry Diamond Laboratories
LABCOM
LB/TS - Large Blast/Thermal Simulator
Liquid Crystal Display
MMIC - Monolithic Millimeter wave Integrated Circuit
Multi-Option Fuze for Artillery

NSAT - Nuclear Survivability Assessment Team

QEIC - OptoElectronic Integrated Circuits

RDTE

RSTA - Reconnaissance, surveillance and Target Acquisition

SADBU - Small and Disadvantaged Business Utilization
SAR - Synthetic Aperture Radar

Standing Acoustic Wave

TILO - Technical and Industrial Liaison Office

19. ABSTRACT - continued

Nuclear Survivability and Nuclear Weapons Effects Technology,
Radiation Simulation, Domestic Technology Transfer, Radar
Technology, Signal Processing Technology, Automated Assembly of
Electronics Circuits, LABCOM Small Business Programs and
Industrial Liaison Programs.




DEPARTMENT OF THE ARMY
HEADQUARTERS, U.S. ARMY LABORATORY COMMAND
2800 POWDER MILL RD., ADELPHI, MD 20783-114S

REPLY TO
ATTENTION OF

AMSLC-CM (70-35) 8 July 1960

MEMORANDUM FOR Adminiastrator, Defensge Technical Information
Center, ATTN: DTIC-FDAC, Building 5, Cameron
Station, Alexandria, VA 22304-6145

SUBJECT: Advance Planning Briefing for Industry Proceedings.

1. Enclogsed asvre two (2} copnles of the Proceedings {or the

U.8. Army Laboratory Command (LABCOM), Harry Diamond Laboratories
(HDL) Advance Planning Briefing for Industry (APBI), held at the
Adelphi Laboratory Center on 23-24 January 1860. This publication
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DEPARTMENT OF THE ARMY
UNITED STATES ARMY LABORATORY COMMAND
HARRY DIAMOND LABORATORIES
2800 POWDER MILL RD., ADELPHI, MD 20783~ 1197

REPLY TO
L ATTENTION OF

Office of the Director

Ladies and Gentlemen:

I am excited about the opportunity the next two days will
bring to everyone participating in this session of advance
planning.

The future is full of challenges for all of us who are
concerned with the defense of our nation. The recent events
around the world have kept us on the edges of our seats,
wondering what will happen next. In many ways, it’s a whole new
world out there, and we are going to be tested on our
flexibility, and on the vigor with which we respond to these new
challenges.

I have immense confidence, not only in the talents and
dedication of the people of Harry Diamond Laboratories and all of
Laboratory Command, but also in the abilities of our counterparts
in the private sector.

As we exchange information during these days, I hope that
the synergism created here will inspire all of us to rededicate
ourselves to ensuring that our armed forces have the highest
quality equipment. Even with the reduced tensions that appear to
lie ahead, the people who have committed themselves to protecting
our country and our world deserve the best we can give them.

Welcome to all of you. Harry Diamond Laboratories is
pleased to host these two days, and we look forward to a pleasant
and productive interchange and constructive future relationships
with you. .

JERRY L. REED
Director

. ' : .
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GLOSSARY OF ACRONYMS
A/C - Aircraft
AFAS - Advanced Field Artillery System
AI - Artificial Intelligence
AMC - Army Materiel Command
AMCCOM - Armaments, Munitions and Chemical COMmand
AO - Acousto-Optic
APBI - Advance Planning Briefing for Industry
APCP - Army Potential Contractor Program
ASL - Atmospheric Sciences Laboratory
ATACMS - Army TACtical Missile System
ATM - Anti-Tactical Missile

BAA

Broad Agency Announcement

BRL

Ballistic Research Laboratory

CBD - Commerce Business Daily:

CM - Configuration Management

DSREDS - Digital Storage and Retrieval Engineering Data System
DLA - Defense Logistics Agency

DNA - Defense Nuclear Agency

DSSP - Defense Standards and Specifications Program
DTIC ~ Defense Technical Information Center

ECM - Electronic Countermeasures

ECCM - Electronic Counter-Countermeasures

EMP - ElectroMagnetic Pulse

ERA II - Extended Range ARtillery Projectile II

ESA - Electronic Safing and Arming

ETDL - Electronic Technology and Devices Laboratory




FAADS-10S-F-H - Forward Area Air Defense - Line Of Sight -
Forward - Heavy

GIF - Guidance Integrated Fuzing

GPS - Global Positioning System

HDL - Harry Diamond Laboratories

HEL - Human Engineering Laboratory

HEMP ~ High altitude ElectroMagnetic Pulse

HIMADS - HIgh to Medium Altitude Air Defense System

ILS - Integrated Logistic Support

INR - Initial Nuclear Radiation

IRAD - Independent Research And Development

LABCOM - Laboratory Command

LB/TS - Large Blast/Thermal Simulator

LCD - Liquid Crystal Display

LICRS - Low Intensity Conflict Rocket System

LOS - Line Of Sight

LPI - Low Probability of Intercept

LSAA - Long-Standoff Anti-Armor

MIL-STD - Military Standard

MLRS - Multiple Laquh Rocket System

MMAAWS - Multimode Antiarmor Weapon System

MMIC - Monolithic Millimeter wave Integrated Circuit

MMT - Manufacturing Methods and Technology

MOB - MOBilization

MOFA - Multi-Option Fuze for Artillery

MSAM - Medium range Surface to Air Missile

NAVAID - NAVigational AID




NC - Numerical Control

NDI - Non-Developmental Item

NSAT - Nuclear Survivability Assessment Tean

OEIC - OptoElectronic Integrated Circuits

PM-AAWS-M - Program Manager, Advanced Antitank Weapon Systems -

Medium

PM-AFAS - Program Manager, Advanced Field Artillery System

PM-TOW - Program Manager, Tube launched Optically tracked Wire
guided missile

POC - Point of Contact

RDTE - Research, Development, Test and Evaluation

RSTA - Reconnaisance, Surveillance and Target Acquisition

SADBU - Small And Disadvantanged Business Utilization

SAR - Synthetic Aperture Radar

SAW - Standing Acoustic Wave

SLMs - Surface Launched Missiles

TACAWS - The Army Counter-Air Weapon System

TDP - Technical Data Package

TILO - Technical and Industrial Liaison Office

TOD - Technical Objective Documents

TSR - Tactical Source Region
UAV - Unmanned Aerial Vehicle
UGT - UnderGround nuclear Test




AGENDA

TUESDAY. 23 JANUARY 1990

PEEE B B

g

-

1100
1108

1138
1210

12600

1350
1408

1508
1540

Late Reg..iration and Security Check-in.

Lob. . duiding 205, U.S. Army Adeiph! Laboratory

Center. 2800 Powder Mill Road. Adeiphi. Maryland
OPENING SESSION

Administrative Remarks. Melvyn J. Shichtman.
Tecnnical and Industnai Liaison Otficer. U.S. Army
Laboratory Command

Security Considerations. Oftice of the Deputy Chiet of
Staff for Intelligence

Weicome Remerks. Major Genera! Jerry C. Harnison.
Commander. U.S. Army Laboratory Command

Symposium and Overview, Richard Vital.
Director ot Corporate Laboratories

User Requirements. James F. Fox. Scientific Advisor.
Combined Arms Combat Development Activity, U.S.
Army Traning and Doctrine Command

Overview of Harry Diamond Laboratories. Jerry L.
Reed. Director. Harry Diamond Laboratories

Break

SESSION |
TECHNOLOGY APPLICATIONS
Session Chairman:
Philip F. Ingersoll
Director. Technology Applications Laboratory
Introduction. Philip F. Ingersoll, Session Chairman

Globai Positioning System. John S. Eicke. Eiectronics
Enginewr. Tactical Systems Branch

Fuzing. William L. Konick. Fuzing Manager

Battiefield Automation. Dr. Philip J. Emmerman, Chief,
Advanced Sensor Systems

Lunch, Cafetena

SESSION i
NUCLEAR SURVIVABILITY
Session Chairman:
Dr. John C. Ingram
Deputy Director. Nuclear Survivability Laboratory
Overview. Dr. John C. Ingram. Session Chairman
Nuciear Survivability T . James H. Gwaitney,
Chief. Nuclear Survivability Program Office
® High-Altitude EMP
o BlastThermal Radiation
¢ Tactical Source Region
Break

Nuciear Weapone Effects Herdening Technology.
John J. Corngan, Nuciear Survivability Program Office
© Hardness Assurance/Hardness Maintenance
o Nondeveioprnental items (ND1)
o Defense Standards and Specifications Program
® Large Biast/Thermal Simulator

1635

1685

1708

Nuciesr Survivability Asssssments. Roiand A.
Pohmadei. Nuciear Survivability Program Office
e Nuciear EHfects Support Term
® Nuclear Survivabihity Assessment Team

Aurors/Radistion Simulation Technology. Dr. Forrest J.
Agee. Chiet. Simuiation Technology Branch

Adjourn

1800~ Reception, Holiday inn - Caivert- -, 4905 Powder Mill

1930

Road. Beltsville. MD

WEDNESDAY, 24 JANUARY 1990
0730~ Security Check-n, Lobby - Bu  ag 205, U.S. Army

1036

1100
1108

1138

1208

120

1238

Adelphi Laborstory Center, 2  Powder Mill Ra.,
Adeiphi, MD

Opening Session

Administrative Remarks, Meivyn J. Shichtman.
Technical and industrial Liaison Officer, U.S. Army
Laboratory Command

Domestic Technology Transfer Opportunities. Clitford

E. Lanham. Army Domestic Technoiogy Transfer
Manager

SESSION il
TARGET SENSORS AND SIGNAL PROCESSING
Session Chairman:
Peter B. Johnson
Director, Target Sensors and Signai Processing
Laboratory
Introduction. Peter B. Johnson, Session Chairman

Redar Technology. John M. David, Civef, Racar
Branch

Fuzing Technology. Dr. Z. G. Sztankay. Chief. Sensor
Physics Branch

Signail Proosesing Technology. Or. John M. Peliegrino.
Chief, Optical Processing Technology Branch

Bresk

SESSION IV
ENGINEERING AND TECHNICAL SUPPORT
Session Chairman:
Ira R. Marcus
Associate Director, Engineering and Technical
Support Division

introduction. ira 8. Marcus, Session Chairman
Automated Assembly of Electronics Clrcuits. George
K. Lucey, Jr.. Chief, Systems Engineering Branch

U.S. Army Laboratory Command Small Business
Programs. Thomas K. Rogers, Chief Smali and
Disadvantaged Business office

industrisi Lisison ., Melvyn J. Shichtman,
Technical and industrial Lisison Officer, U.S. Army
Laboratory Command

Wrap-Up. Jerry L. Reed. Director. Harry
Diamond Laboratories

Adjourn
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The Harry Diamond Laboratories
Technology Applications Laboratory

Personnel

Approximately 200 employees: Mostly Electronic, Chemical and Mechanical Engineers,

Physicists, Mathematicians, Chemists, and technicians. Supplemented by about 30
on-site contract technical employees.

Facilities

Facilities include electronic, computer, chemistry and material testing laboratories,
mechanical shops and computer aided design and drafting.

‘Budget
Over $40 million per year, split between in-house expenses and contractor support. In
addition, approximately $300 million in on-going production contracts.

Customers

LABCOM, other Army commands, Army Project Managers, and Navy and Air Force
organizations.

Projects

Chaparral Missile Fuze. Fabricated sixty fuzes at HDL in past couple of years and flight
tested them at White Sands Missile Range (WSMR) with 100% score. Contractor
has been competitively selected to produce 9000 fuzes to HDL technical data
package.

MLRS Medium Altitude Proximity/Time Fuze. Fabricated over one hundred fuzes at HDL
and flight tested them at WSMR and Dugway Proving Ground. Contractor recently
selected to manufacture Engineering Development quantity of fuzes for further
testing.

M732E2 Artllery Proximity Fuze. Fabricated 150 fuzes at HDL for tests at Yuma Proving
Ground. Contractor fabricated 1500 fuzes for further testing. Production contractor
to be competitively

PATRIOT Missile Fuze, M749 Nuclear Amllery Fuze, Long Stand-off Anti-armor Fuze,
Multi-Option Fuze for Artillery, M734/M745 Mortar Fuzes, and other HDL
designed fuzes. Fuzes under various stages of development and/or production.

Long Stand-off Anti Armor Fuze. Tech base developed magnetic/optical fuze for
application to TOW-like weapons.

Electronic Safety and Amming. Continuing research into cost and component size reduction
to make ESA's practical for rocket, mortar, and artillery fuzing.

VISTA/CIP Command Information Processor. Vehicle mounted expert system to aid field
commanders in tactical decision making. Contains 17 computers, color graphics
and flat panel text displays, graphics tablets, remote terminals, and sensor
communications. Designed and fabricated at HDL. Follow-on work under way for
Marines and USAICS.

TEAM project. Autonomous target recognition vehicle with armament. Designed as
experimental research platform.

ISOPADS. Super sensitive fluidic mlcrophones for application as soldier listening devices
such as helmet mounted "bionic" ears.

Navigator. Low cost fluidic navigation system for Army vehicles. Three axis system
scheduled for delivery to NTC this year.

~ Other Projects: Hand and Foot powered generators. Liquid and thermal reserve power

supplies. Materials research and mechanical design in support of HDL projects.
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TITLE: Applications of Global Positioning System Technology

TECHBASE INVESTMENT STRATEGY AREA

The Global Positioning System (GPS) has potential applications in
Army Next Generation/Future Systems, including the Advanced Field
Artillery System and Lightweight 155mm Towed Howitzer.

DESCRIPTION

Develop a variety of components and systems utilizing GPS which can
be integrated into Army systems to establish location and velocity
information. Systems to utilize such capabilities might include
radiosondes and artillery registration fuzes, as well as guidance
systems, search and rescue beacons, etc. Harry Diamond Laboratories
is seeking industry inputs on existing as well as future technology.

OBJECTIVE/APPROACH

The objective is to use GPS to provide new and enhanced capabilities,
improved accuracy, and lethality of field artillery systems.

Technical Barriers are:

- Miniaturization: Packaging GPS receiver/repeater and antenna
in projectile fuze volume, MMIC components, miniature antennas

-~ Receiver Dynamics: Fast acquisition receivers in high dynamic
environments, receivers utilizing NAVAID inputs

- High-G: Receiver/repeater and components for use in artillery
projectile environment

- Processing: Near real-time data processing, differential
measurement systems

- Survivability: Steerable null antennas, signal processing to

enhance ECM performance, techniques, GPS/Glonass compatible
systems

REMARKS

In direot support of:

- LABCOM GPS Artillery Spotter Round Cooperative program
- LABCOM GPS Radiosonde Cooperative progranm

Technical POCs: Mr. John Miller Mr. John Eicke
Telephone: 301-394-2620 Telephone: 301-394-2620
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TITLE: Fuzing

TECHBASE INVESTMENT STRATEGY AREA

Fuzing will continue to have applicability to the broad spectrum of munitions
systems from inexpensive ammunition items through sophisticated missile
systems. Fuzes are used to keep the munition item safe to handle and store while
providing optimum warhead lethality against the target after sensing the correct
launch environment. Fuzing systems developed in the Technology Applications
Laboratory at Harry Diamond Laboratories (HDL) are generically applicable to Next
Generation / Future Systems (NG/FS) in the following Battlefield Functional
Mission Areas: Fire Support, Air Defense, Close Combat Light, and Close Combat
Heavy. An exhaustive list of specific systems will not be attempted here. However,

three representative NG/FS are associated with each techbase work package in the
briefing.

DESCRIPTION

Develop a variety of fuzing components, such as electronic safing and arming
devices and power supplies, and fuzing systems for Army munitions. Pack as much
sophistication as possible into physically small fuzing systems to enhance overall
system lethality, and deal with countermeasures of all types. Simultaneously, satisfy
other important constraints such as safety, reliability, cost, human engineering, and
fire control system interface. Other important issues that must be dealt with in
fuzing development include use of insensitive munitions, and understanding the
effects of long-term storage. The HDL Technology Applications Laboratory not only
performs techbase development of fuzes, but also has strong customer-funded
fuzing programs in engineering development, engineering in support of
production, and product improvement programs.

OBJECTIVE/APPROACH

The objective is to continuousl.y improve the effectiveness of the fuzes that are
provided to the Army for its munitions.

Technical barriers are:

- Miniaturization: Packaging sophisticated sensors and signal processors into
standardized ammunition fuze contours and into vanishingly small
volumes in precision guided munitions and missiles.

&7




- Signal processing and algorithm development: Signal processors must be
able to handle the increased quantity and rates of data that the new sensors
can provide. Targets must be discriminated from clutter at extended detection
ranges.

- Pre-launch power: Certain ammunition items will require the presence of
electrical power for hand setting before use. How will this be accomplished
while satisfying long-term storage requirements?

- Encounter simulation: Modeling and hardware-in-the-loop capabilities
must be upgraded to accommodate new sensors and encounter scenarios.

- Low energy fire set components: Critical for achieving electronic safing and
arming performance and cost goals.

REMARKS

Customer programs in direct support of:

e PM-Patriot

¢ PM-Chaparral

¢ PM-Mortar Systems

¢ PM-Nuclear Munitions
e AMCCOM

e PM-MLRS

Techbase in direct support of:

¢ PM-Fuzes
e PM-AFAS
¢ PM-TOW
e PM-AAWS-M

Technical POC: Mr. William Konick -
SLCHD-TA
(202)394-2400




69

0661 AHVNNVF €2 ~ | NOISS3S

oove-v6€(coc)
YOIUO) T WeljjliM
Ag pajuasaid

WONIZN4.

AHOLYHOAV1 SNOILLYDITddV ADOTONHO3L

S3HOLVYHOAY 1 GNOWVID AUUVH

ONVIWNOD AHOLYHOBYT

D AHLSNANI HO4 DNIZIIHE §
ONINNV1d A3ONVAQV




‘panss| S| uone}dljos ay} 10

Ajieg ssauisng @d19wwo) ay} ul pazjsdouAs

s1 uojyisinboe pasodoud ayi jjun paysjuinj

aq Jou ||IM SwWa}l JO SSe|d 10 W3} |enplAalpul Aue jo
juawainsoad ayy o0} Hunejas uojewojul olj10ads alop -

"JUSWILIBA0Y) 3y} uo Buipuiq Aem ou uj
s| pue uoleayipow 0} 193(qns s| uojlewojul dY| -

-ajqejieAe uojjewniojul
1S9( 9y} Uo paseq aie sdew|1sa ay] -

:6uimojjoj ay) Aq pauonipuod si buljeuq sy} ul
uoljeuioju] 8y} ‘suoneinbai sjqesjjdde yum aduepiodde uj

GNVINNOD AHOLVHOBY
ANHV SN

TJILON ©




Kiojeloqe suoneayddy ABojouyda) ayj ul
swelbo.id aseq yosa) bujzng .

uonaonpoJid ojui o6 0] uoos ale jey) saznd -
sjoeljuod uononpoid aznj Bunsix3y .
punoJboeg -

SIRIOLVHOAYT ONONVIO ARIVH

ONVNOD AHOLYHOBY

aulIno




saifojouyoa) Jjepe. pue Huiznj 9juo1}d9d

pasueape Jo uojjesjjdde pue ubisap ay) ybnoayy
siadojanep asempiey o} asuejsisse buipiroid
- 10} diysiapes| Awly sey 1aH

:1-01 uoneinbey WOOAVY1

1aH 1e uoissiy buizng

S3IHOLVYHOEYT GNONVIQ ABHYH

ONVININOD AHOLVHOBYT
ARHY SN

puno.ibyoeg




Aneal 1equioD 3sol)
b1 lequo) aso|9 -
asuajaq A1V

poddnsg aai -

SIHOLYHOAY T GNONVIO ABUVH

ONVINNOD AHOLVHOEY

¥ papoddng sealy UoIssi




Aic;;:1y JeaonN wwegGl - 9znd 6V.LIN -
azn4 a2119eid/dd 1eMON SYZIN ©

9Zn4 1elioN YELN

jedsedeys .

Jouled .

S3IHOLYHOBYT GNONYIG AUUVH

ONVINNOD AHOLYHOEVYT

D%__ uolonpold ui sezn4




£022-v6£(202) ‘4S-V.1-GHO1S ‘18iyl PiAeQ
:auoyd ‘joqus aojjo ‘aweu J0d °
00, G90l :uenp Xepy
C6Ad L6Ad 1] §
xew syun 9.1 :Z6Ad ® L6Ad 10} suondo padud
| spun g6 :Ayjuenb Q6Ad
06 uepr L€ xoidde :pieme 0} JOBIUO0D 1X3N -
16 1dy ybnoday} :ainpayds Asaaieg
| 06 uep :3jojue isild
spun 2g0ot 10} INOS$ ‘88 AON pleme JoBiju0Q
UCISIAI(Q suoljediunwwo) xipuag ‘reuis palllv
- 10}oeJiju0d JuUaling -
uononpoud uj :snjejis -
ajIsSiw J1e-0}-adeLIns 10} 9zn4 :uonduossaq -

S3IYOLVHOEY 1 GNOWVIQ AUYYH

GNVIWNOD AHOLVHOAY

. ¢d818IN jolijed

qc<




£022-v6£(202) ‘IS-V.L-QHDIS ‘Uewyal) s91
. :auoyd ‘joquiAs a91}jo0 ‘awieu H0d
00z 0002 0002 0002 002} :uenp xen

P6Ad €6Ad C6Ad 16Ad O06Ad -ABIA
:suondo -

06 AON - 06 AN :9|npayas AiaAljep ojsegd
06 Ae :(aal) spnue isiid
sjun 06 10} IN9'E$ ‘68 Ae|N pieme J0B1UO0D
(ouj swialsAg uoisap plyadied) jeio1

- J0}oBJIUOID JUBLINY -

uononpoud uj :snjejs «

ajissiw Jje-0}-a9eLNs 10} 9zn4 :uondiosaq

$31HOLYHOAY ONONVIA AUHVH

GNVANOD AHOLVHOSEYT
ARHY SN

aal 1318
jesredeyn




ONYAWOI AHOLVHOBY )

e61e-v6€(202) ‘ad-v.L-aHO1s ‘nebpoig yueld
:auoyd ‘joquiis 324440 ‘aweu H0d °
6€ 8zl bS pzL  (O1)suun

¥6Ad €6Ad <C6Ad 16Ad Jea\
:sjuawdinbas aining .

06 Je|N pieme ‘}oails ay} uo spun )28l 10j Anq 06Ad -
}epo)| uewise] ‘auApnody :S10)0eJjuUO0D JUdLIND .
sB10 wwQZ| pue uiz'y uo 9L |IiM 06Ad
6o wwig uo 2861 J1 ‘H1o wweg uo 2261 JL

souo)sajiw A3)] «

uojjonpoud uj :snjejs -
Aejep ‘1oeduwi
‘1sing-aoejins-ieau ‘Ajjwxold :suonoung
sabpuied Jepow 10} azny uondo-n :uondiosaqg «

S3IHOLVHOGYT ONOWVIA ABUVH

- PELIN

97L




€6LE-v6£(202) ‘ad-V.L-aHD1S ‘Nabpojg yueid
:auoyd ‘joquis adijo ‘aweu H0d °
6€ g2L = VS peL  (O)suun

b6Ad €6Ad <C6Ad L6Ad Jeap
:sjuawaiinbai ainin4 -

06 el pi1eme “)oa4is ay) uo syun M.y 103 Anq 06Ad °
syun )sgl ‘Anq 68Ad ‘@UApPNOdY :1010BJUO0D JUBLNY ¢
sb10 ayjows wwiggl pue uig'y Uo DL lIIM 06Ad

610 3H wwE9 888N U0 DL IIIM 06Ad

sb1o 3H pue dM wwQg9 uo 886l Il
S9u0)sajil Ad)] -

uononpouad uj :snjejs -
sabplued
Jeuow 10} asodind jenqg ‘ad ‘@znd :uopnduiasaq -

S3IHOLYHOBYT ONOWVIQ AHUVH

ONVINNOD AHOLYHOBV

- SY.N




£0.,2-v6€(202) ‘IS-V1-GHOTS ‘191S4aM lilg
-auoyd ‘joquiAs adijj0 ‘aweu 90d

z6Ad4 D1 - 68 Bny :o|npayas AssaileQ

s)un gy 10} INE'SH$ ‘68 AON Pas|oiaxa uopdo
syun /gg 10} NS've$ ‘88 Je|Nl pieme 108.jU0Y

2]0J010N
- 10}9BJJU0I JUdMND *
uoljonpoud uj isnjejis -

anoafoad Asajjiie Jeajonu WWGG| 10} 9Zn4 :uondiiosaq -

GNYAWOD AHOLVHOEV
AWHY SN

S3IHOLVHOEY 1 ONOWVIO AUUVH

6V.IN

94




SH1IN 40} 9zn4 L/dVIN 0SYINX °
azn4 MUY did 23CELN °

$SIYOLVHOBY 1 GNOWYIO ABUYH

GNVIWNOD AHOLYHOBYY
A\ Anvsn

uoijonpo.d ojul
of o) s9zn4




ONVANOD AHOLYHOaVT

oL2e-v6€(202) ‘S3-V.L-aHOTS ‘uewpooH gqod
-:auoyd ‘joquiAs adyjo ‘aweu 90d °
0 0 0 +061L (l)suun

p6Ad €6Ad <C6Ad 16Ad JedA
:sjuswaJinbai aining ¢

aseq gOW 01 Juswaindoid ywy
0} dwane M WOIINY :seniunpoddo joenuo) -
- | 06 uer DL

68 99Q Hdl
sauo)sajiw Ad)] -

L6Ad HElS 0} uondnpoid -snjejs -

so|nosfoid pajsisse-}oxd0l

Buipnjouy ‘sajpodfold Ja1sing peaysem
Kreyun Asajjue 10 9zny Ajwixold :uopdiosaq -

SIMOLVHOEY 1 GNOWVIA AVHVH

¢cdcELIN




¢ . s k| »

0LL6-6€(202) ‘ST-V.L-AHI]S ‘uewpood) qod
:auoyd ‘joquiAs aaiyjo ‘aweu J0d
payisse|) -sannuenp
| L6Ad - C6Ad -S1EDA
uonnedwod uado pue ||n} 2q 0} }OB4JU0D UOHINPOId -
| uonelodio) Juswdojaasg duosdd|3
pue S]onpoid uoisiddid IaM Jo dinjuaA julof
spun 00s (as4d) :1019843U0D JUBLIND *
C¢6Ad uopodnpoid
C6Ad OL Hdl Il SUOlISdjIN

L6Ad LOd ‘06 9°d HHd
sauo)sajiw Ad)] ¢

(¢°9) uswdojanap ajeds ||nd :snjejs -
peayJem jeojwayd Aseulq
SHW 40} 9zny awy} pue Ajwyxold :uondiiosaq -

ONVIWWOO AHOLVHOBY]

0SPINX




(Buiway pue Buyes 21u01109|3) VST
(Jowy-Ruy jjopuels-buo) vvsi -
(Kiaqay 410} 9zn4 uondo-niniN) V40N -

$3IH0LvHOaY 1 GNOWVIG AUUYH

ANYINNOD AHOLYHOEYT

DS aseq yoa] buizng

/03 |




0LLE-6€(202) ‘ST-VL-QHOTS ‘uewpooH qog
| :auoyd ‘joquiAs a9)}j0 ‘@wieu J0d °
juswdojanap juauodwod o) paywi - sajpunysoddo Joesjuod IaH -

L6Ad :uels uojjonpoid

96Ad - €6Ad :(v'9) luswdojenag 9jeds lind

Z6Ad - 16Ad :(eg-9) ajdiound jo Jooid
Sv4V-WNd Aq pabeuew aq 0} - Seuolsajiwl A9)j -
Z'9 JO 1edd jse| uj :snjejs -

1amod younej-aid 10§ A1ajjed aAlOY

aon ejqixeld

OINI

:s91bojouyoal Ad) -

| 19ZMOH paMo] wwssE IM 11

(1 v43) 1 emosfoid Aoty ebuey papuaixl

(Svd4v) weisAs Assjjiiy pield peduBApy
:papjoddns swiajsAs ainjnj / uojjesauab IxaN -

swalsAs Alsjjiie pjayy jeluswdojaasp pue Judnnd
[je u1 sajjoafoid 1a)sinq jje uo asn 10} dzn} 9|buis :uopdirosaeq -

S3IHOLYHOAY1 ONONVIO ABHVH

GNVINWOD AHOLYHOEYT

. V40N




0zLe-v6£(z02) ‘SS-VL-GHOTS ‘uosiaydoisiyg qod
:auoyd ‘joquiAs ad}jjo ‘aweu 90d °
110jJ0 asnoy-uj ‘suou - sapjunyoddo oenuo) -
aouelsip Jjopuejs puajxa o} spoyiaw ajebjiseau] - L6A
$]S9)} Pjol)} SINSEaULIAUNOD pue NOWS Wi0jed - 06A
MOL-Wd 01 ABojouyos} paissjsuel] - 68Ad
:sauo}sajiu Ad) -
(z'9) eseq yoey :snjejs -
Bujssesoid jeubis
1ejowiojaubew sixe-aidii)
$911d0 1§09-MO]
:sa|bojouyoay Aa)] -
uojjunyy Mews aining
(SMVVIWIN) welsAs uodeap Jowlejuy spowiiniy
juemuy ybis jo aul
:papoddns swaisAs aininy / uopjesouadl xeN -
aznj yopuejs Jouwle-pue [eando / opsubew 1S03-mo :uonduasaq -

S3IHOLYHOBY] ONOWYIO AUHVH

ONVIWINOD AHOLYHOBY

VVS

o




0L2e-v6€(202) ‘SI-V1-QHOTS ‘uewpooH qog
:auoyd ‘joquiAs aoyjo ‘aweu D0d °
yuswdojanap Jusuodwod - sajuniioddo oenuod JaH -
vS3 olissiuw 1s09-moj opseusb isel bl - 16Ad
yuswdojeaap vs3 uojionpal )su N-SMVV-Nd poddng ‘sowsp
ABojouy2a} Jejiow pue (SWOVLY paipoul) isel ubji lunz - 06A
~ :sauojsejiu Ad)j ¢
(29) eseq yoa| :snjeis -
sabpuq Jaddejs AB1aus-mo
sayoyms ebejjon ybiH
S1949AU0D D 0} HA pezynjejui
abejjon ybiy - sioyoede)
sjusuodwod ajqeljal pue pabiini ‘1s00-Mmoj ‘Judidly :sojfojouyaa) Aoy ¢
(SHOIT) weisAS 19420Y 101juo) Ajisusju] moT
wa)sAs uodeapy lowiejjuy spowliniy
000¢ iolied
- Bugpnjou; ‘Aupgedldde jo obues peosq Asep
:pasoddns swiajsAs ainn} / uojjeseuab IxaN -
(s1epow ‘Aiajjie ‘s}e)o0 ‘sajissjw
swiosAs }S09-Mo] ojul uojsasul uo siseydwia Yyum ABojouyd9l (vs3
Hujwe pue Buyes dluoljo9j2 pazunjeuiw jo juswdojenaqg :uondisoseq ¢
S3IHOLYHOAY 1 ONONVIA AUHVH

GNVNOD AHOLVHOAY

- AE D




000€-6€ (10€)
L611-€8L0T P ‘ud[opy

peoy IV 19pMod 008¢C
soriojeIoqe ] puowrel(q ALel

HONVIL SWALSAS SHOSNIS AHONVAAV
| NVINIFNINA ' dI'TTHd "d4d

Ad QHLNHSHAd

SINUOLVUOSYI GNONVIA AWVH
ONYNNOD AVOLVEOSV

NOLLVINOLNYV ATIIIATLLVE

/o7




. NOLLISINOOV LAO¥V.L DILVNOLAY “IVO0T ®

MOSSTDOYd NOLLVIWYOANI LVEINOD ‘ALOWAY @

GNVYNNOD AUOLVUOEYY




9Ma° CANN
r B

NOILINOOO3Y 1394Vl Jiivnoiny  (¥1v)

SWILSAS NOJVIM ANMY ¥O4 NOILISIADIV 1394VL  (SMvvL)

AVIH GNV L1HO11 JIH/N0DEYY S3NIHOVN SNONONOLNY
1Vanod 3s010 404 SINIWIONVHNI 3SvEHI3L.
(yLv) 2110804

ISN3430 ¥V SMVVL-Nd - YOSN3S V¥V NOISSIN-1L10W

I9N39 1 1ILND IN1S20 | 3INAON 1V

JONINOD OGNV QNVIWOD SIN| VN - @381s3L dio

130ddnsS 3y14 1¥8/N008V . W3L1SAS SNOdV3IM LUVINS

Y0SS3304d NOTLVANOANI 1V8N0JD
SNJ04" YOSNOJS WVYHOOUd

SHUOLVHOAYY GNOWY T ANUV

SWVY90dd d31V13y

-
&




YIAGNVININOD TVIILLDVL IHL oL
- NOLLVINYOLNI LYEW0D FNIL-TVIH-YVIN
DNIQINGUd WO L1NSTY HOIHM
S1143N39 TVNOILYYHIdO FHL INIWYILIA

GNYRINOD ANOLVNOEVY.

Tv0D TIVHIAO




SWILSAS TOULNOD ANV ANVYIWINOD AWYY 40

DNINNVd 3UNLNS LHO04dNS OL VIVO OGNV GINYVITSNOSSITIAINOYd ©

SIDIVIHILNI NOLLYIINNWINGD FTEVINNVEOOUd -
S3sve viva aiznvioids -

ONISSID0UILTNN -

Salvy NOISID3a aIsve I9a3TMON -

$S3ID0TONHIIL GIONVAQY 40 S114IN38 TVNOILVY3IJO ILVAIIVA o

SINIWIUNNDIY 3SVE ViVA TVHILVTIOD -
SININIYINDIY NOILVUDILNI GHYV DNISSID0Ud HOSNIS -

SINIWIYINOIY IDVAUILNI ANV DONISSIO0Ud 1INITIAVDINE -

SINIWIYINDIY TYNOILYYHIHO LVNTVAI OGNV ININKYILI]

~ ONVINOD AVOSVYOSY?

",




$3IVIUILINI TYNUILXI WILSAS ONILVEI4O SUIAING 3DIA3C
- N41D34S INHOVN

TYA3IN13Y ONY 3OVHOLS 39VSSIN ONNYOMILIN
3Svaviva 1viLvds 1311avnd

SI001 IINIDS YILNAN0D

O0TUIANINVIN OGNV ONDIDVEL
NO#1)3130 AN3A3

$1004 SNOLLYOIddY
AUVLIUN

FINIDS
AUVLIIN
é

ONYAROD AVOLVHORYY




~
/

NIL1SASENS N3LSASENS NILSASENS ON1SS300dd
3341AvNO NO1 1V13440D JYLIAVAD —NOI LVT1IWNOD|
dvA\ INIMNOVYL ALIINT | 3JOVSSIN

WNILSASENS
35V
3903 MON
T3A31 HOIH .

_ NIOA

N3LSASENS
TviNAQ3004d
WILSAS

7 |
| sioliie L T0H 1N ORv]
NOTIVIS YHOML___| N1 vaiaNgo
M ERET T SITHAVD

NVHIOVId M00719
WILSASENS ¥0SSI00yd
Q3Sv8 3003 IMONM dID




TR .-

08/21/\ 17841

NOLLINGIYISIQ J1LVYNOLNY 318VHNO 1 ANOD — )
TVAI Y13y Q310313S —
JOVH0LS J1IVNOLNY —
- ONI1SYVd J11IVNOLNY —
(LMYWNSIN ‘341 40VL .m:.: S7000104d —.
L¥0ddNS J9VSSAN VI I LIV o
| NOI1D1Q0348d 1394V]1 —
ONIYILSNTD 139YV1 —
SISATYNY 1VIYHL o
ONINNVId 31N0Y —
SHOA 143400 ALIT180N —
MIIA 40 Q1313 —
IHOIS 40 3NIT —
(NOILNJ3X3 ANV ONINNVId) SISATYNY NIVHYIL e

(S3YNLVI4 YOLO3A) SAVA OINOYLIIT o

OGNYIAOD  ANOAVHOEYY
Argv sSn

-

ALITIVNOILONNS ININYND

\_




II!.!

08/Z4 74 T8N

(S3VIS QYVANYLS) AVINIAO —
Y3dvd —
AdOD QUVH e

NOI103130 INIAT —
(1-G-101 W4) SI0BNAS ANVLITIN QUVANVIS S1¥0ddNS —
SYISN 1V INOWY QIUVHS —

ISVEVLIVA SIJNSYIN TOHLNQD e

(1-G-101 W) STOEBNAS ANVLITIN QYVONVIS S1¥0ddNsS —
SIIOVSSIN WO¥4 ONILVAdN J1LiVNOLNY —

SY3SN 11V ONOWY QIYVHS —

NO ! 1V134400 —

INIIOVYL —

3ASYEYLIVA SLINN e

/

(Q@3aNN1LNOD)
ALTIYNOTLIONNS INIYIND

/"5




oMa° LAY

o o0
L/ - [ 3wam
- woLLvisas st
i I INIR0D
£33 9 = - = £
) e | ‘]
SISAMY SisAmN SISAT ONISEI0084
1AVIZ00

WHIMI900 v ALLLG VSN

AVHOVIQ %0018
TVNOILONNS d19

e




88/L0/¢

SN

. SISSYHD
UYYIND IHIA - 13N¥3HL3
NI ¢csl TN
STINNVHI (AN AN
N3A3S
0ol dn INO 3SOOHO
SNg 3INA F
NI Ndd
0N Viva .
1SOH NIV

SIIN0LVIOEYY ONOWIC ANNW

ONWEINOD  ANDAVHOGY'Y
ARYY SN

FUNLOILIHOYY
ARRS.

/ .

"3




NOLVEIN39 0L

100N 33V4HILNI SNOLLVIIRANNOD
§3INIEd 4009 \N?é?
4%

“13NVd HINOL 715
1318V1 HdvH9

@ SNOILYLS NUOM

9 ~~— a1l
11NN SdV3S | | 4317348 0528
INIINT §0SSII0U-HLIAN —
ANYNNO) AUOLVVOEVY : ,
t_,‘_;\,,,, ' =m= hmmh

40S$3304d YUY TVNOLLONNZ-ILTNM EEILL




ey sl

TN~ \

741




oMa° A

-
- - cm—— .

4 (STIVYNY3Y INTL TV3Y OGNV XINN) | A
"SNOI1VD11ddV aNV

‘STOVNONVT 'SIWILSAS ONI1v¥3do

INIL V3N NI SAONVAQY 0L N3IdOe J¥VMLI0S

(QYVANVYLS 3INA)
"SIONVAQY AMLISNANI
YOLONANOD IN3S OL N3dOe IUVMANVH
IVIINILOd HIMOYD IN3N130X3 0

mzuhm>m 143dX3 ONILVY3IdO0D 3I1dILTINA SL¥OddNS o

"1S3YIINI 40 VIYV AYVLITIN V 40 LNO 3O OLNI
qu§u>02>b_hzuuom~2u>uwHOuhuo>44<o.h<20hD<ﬁv

"3003TMONXY TYNI1HLO00 GNV NIVYY3L ONIZI1Ln
A8 S1308VL/S3ILILINI 4O ONIMOVYHL 3HL S3IONVHNI o

"NOILVHOIINI ¥OSNIS-1LINN ONV
Vv TYNOIT1IONNd-1L7NN 804 1001 3INIL TV3Y
37180N ANV “IN4¥3MOd ‘37181X314 o

ONWW)  AMOLYHOEYY
Ay SN

S3¥NLV3I4 438 1S3l




- NOLLVYAdO BAVSTIVA
/ALITIEVITIE WALSAS TIVYHAO HOIH ©

NOLLVYOA.LNI VLV ANV NOLLVOIAVN e

~ SINVINDSFO-¥ALLNTO
WEOmZbQ\Q - mO%ZmUm.QAMO? Vdy @

TZIS ALITIEVQIOAAY ‘ALITIVAIANNS TIOMHAA ®

SNOISSTA DLLOF90Y HLIM LNALSISNOD WAV'IV
ASTVH 40 ALITIIVEOdd MOTATINHILLXH ©

STVOO NOLLVIDHALNI
NV NOILLISINODV
LADAV.L DLLVINOLNYV




IOTITMON TVNLXALNOD
. JO SN ANV ‘NOLLVTINIO0D TVILVdS
NOLLOALAA NOLLOW NO adsVved SWHLRIODTV e

: . ZAVMLIOS
ANV TNIVMAIVH ‘HOVOUddV SWHLSAS NHdO e

NOISNA YOSNHS ®
SYOSNHS HAISSVd ®




s0iesnde
— Supsjasedng —

ONYANOD ANOIVWORYY , .
@~ wvuovid YO0Td VIV TIATTHOIH @

SINOLVEOEYY GHORVIO AVWYN
S




SLNAWHAINOTY QANIAHA ¥ISN HANLNA
NOLLV TERRNOD YOSNHS-LL TN GADNVAQY e
INANJOTHATA LADYVL o

INANSSASSY NOLLVLLIS ®

INTFWHDOVNVIN NOLLOATIOD @

SIWHLSAS YALHOI'T “YHTIVIAS o

 "THGOW ALITION

TAQOW DEN/IHHLVAM o

STNOLVUOSYT ONORVIO ANNVH

GNVRNOD ANOAVNOSVY

SALLITIAVAVD TINLAd




Alojpioqp1 AHIIGDAIAING
1ID312NN ‘l10)o3alig Aindeq
wpibu| - uyor "iqg
:UDWHIDYD UOISSas

ARJIGOAIAING JIDSJONN

|| UOISSOS

S3IHOLYHOEYT AGNONWVIA AHUVH

GNVIWWOD AHOLVHOSGVYT
ANHY 'S N




NUCLEAR SURVIVABILITY PROGRAM

The Harry Diamond Laboratories, Nuclear Survivability Program
develops a full range of verified and demonstrated technology products
and methodologies required to assure the future survivability of U.S. Army
materiel during and after a nuclear exchange. HDL as the AMC Lead
Laboratory for nuclear weapons effects survivability is charged to
formulate, budget and execute this broad technology program that is
required so that mission essential Army equipment can be made as
survivable as the soldier This is needed so Army can avoid the potentially
disastrous situation of having soldiers who are willing and able to fight
after a nuclear attack, but are unable to do so because combat systems fail
to withstand hostile nuclear environments.

The 6.2 Nuclear Survivability Technology part of the overall Army
Nuclear Survivability Program provides technology products for all nuclear
effects areas (e.g. EMP, radiation and blast/thermal) including the
simulation of these effects and the development of nuclear hardening
methods and techniques needed for designing nuclear-survivable
equipment, testing it and assessing and validating systems survivability
and maintaining that survivability throughout the life cycle. The
continuing evaluation of emerging technologies that are being introduced
into new and product improved military system designs make this tech
base an iterative program that provides the Army with affordable
hardening solutions for development and fielded system use.

Nuclear weapons effects and simulators are studied and developed,
maintained and improved for use in designing survivable equipment.
Radiation shielding technology is developed and demonstrated for
protection of crews in armored vehicles.

There are several major areas of concern in this program. First is the
high altitude electromagnetic pulse (HEMP) in which advanced protection
devices are being developed to prevent the loss of the entire inventory of
electronic military systems from a HEMP nuclear weapon burst.
Additionally, this task area develops analysis methods and techniques for
hardening tactical Army systems to EMP effects and the capability to
simulate the new military standard, MIL-STD-2169. Free field current
injection and computer simulation techniques are being used to assess the

impact of this new environment on past and future EMP hardening
approaches.




The next major area of interest, is Air Blast and Thermal radiation.
Mobile tactical systems are particularly vulnerable to being overturned by
the blast wave. This task will develop advanced techniques like
lightweight outriggers and other overturning restraints for use with Army
vehicles that carry mobile C31 systems. Additionally, the program will
conduct Large Blast/Thermal Simulator (LB/TS) cost reduction research in
cooperation with DNA. Non-ideal blast will also be investigated.

Finally the Tactical Source Region (TSR) area is concerned with an
annular area around the burst point of a low yield nuclear weapon beyond
the range where personnel and equipment are disabled by the blast and
thermal radiation. In this area, nuclear radiation is being deposited in the
air creating a complex, time varying radiation, ionizing electron and
electromagnetic pulse (EMP) environment. This task objective is to
develop the analytical methods and basic technology necessary to ensure
the survivability of Army equipment in this environment. Resolution of
the tactical source region problem will involve above ground tests in
AURORA and underground nuclear tests (UGT) and will help develop

tactical source region hardening requirements and lead to approaches for
TSR simulation.

The Nuclear Effects Support Team is a 6.3b AMC sponsored program
funded to facilitate transfer of nuclear survivability information from the
research community to systems under development. NEST assistance is
available to meet the needs of project managers

The Nuclear Survivability Assessment Team (NSAT) Program, has the
goal of facilitating Army nuclear survivability by analysis and test and
where required the hardening of unhardened equipment fielded. The
Army equipment list for this program has been prioritized by the Training
Doctrine Command for test, evaluation, and hardening retrofit. Based on
the work NSAT does, a database has been established for future Army use.

The 6.2 nuclear survivability technology products are developed by
HDL and fed into demonstration packages that integrate into standard
nuclear survivability hardening modules for use by project managers and
major subordinate command elements working the nuclear survivability of
future generation military systems. The major areas being worked on are
covered in the following paragraphs.




~

The high altitude EMP (HEMP) Defense Standards and Specifications
Program (DSSP) is directed at providing support to high priority time ,
sensitive, strategic ground based mobile C3I systems. The program e
demonstrates low risk EMP hardening for these systems and develops
associated specifications , standards, hardening guidelines and practices.

-

o

The development of hardness assurance/hardness maintenance
(HA/HM) techniques and procedures is being developed for application to
the acquisition and the operational phases of a nuclear hardened system.
The Army needs these techniques and procedures so that systems can be
kept survivable. The increasing numbers of Army systems that have
nuclear hardening criteria make this and future denvanve efforts an area
of important and continuing concern.

HDL has pursued a non-developmental item (NDI) advanced system
hardening effort for the past several years that has the objective of
generating techniques and methods for selecting or modifying NDI
eqmpment so that it can survive in a nuclear battlefield environment
containing initial nuclear radiation (INR), electromagnetic pulse (EMP), and
blast/thermal radiation. Survivability prob.ems for different NDI .
categories have been identified and approaches developed on how these
problems can be solved. Guidelines for selection of nuclear survivable NDI
technologies are output of this program. Because of the increasing use of
the NDI procurement route, this and its future derivative efforts are
clearly going to be more important to the Army in the coming years.

Finally, there is the Large Blast/Thermal Simulator (LB/TS) related
program whose objectives and approach have been developed by BRL with
HDL and DNA support to provide realistic cost-effective means of
simulating the response of tactical systems tc the full threat yield
spectrum of blast/thermal environments. DNA has agreed to build the
LB/TS and finance its char-. .rization and operation by AMC on an Army
site. This task will suppr .ue BRL "probative tube”, which is a small scale
model of the LB/TS - .cre tube/target interaction can be studied along
with instrumentation and potential LB/TS improvements. Using the
probative tube, improvements can be demonstrated and the technology
transferred to the full scaled LB/TS. If successful, these efforts can reduce
the original cost of the LB/TS and the subsequent operating costs by
millions of dollars. Additionally, BRL can use it as a modern blast
simulator in its own right. -
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NUCLEAR SURVIVABILITY PROGRAM

Technology Program Drivers

New Threats/Next Generation Weapons
System Life Cycle Considerations

Hardness, Maintenance and Surveillance
Integrated Logistics

Advances in Automation and Robotizs
Coxmercial Products and Non-Developmental Items

Next Generation Materials, Electronics, Photonics
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NUCLEAR SURVIVABILITY PROGRAM
Technology Development Areas of Interest

Zffezcts Generation Mechanisms

- EMP (High Altitude, Sour2e Region, System Generated)
- Non-ideal Blast

- Forest Blowdown
coupling & Loading

- Experimental Techniques

-~ Theoretical Modeling and Validation

-~ Advanced Analytizal CTapabilities

- Tailored Parallel/Pipelined Prozcessing Arczchitectures
-omponent, Subsystem and System Response

-~ Testing and Test Analysis

~ Modeling and Simulation

-~ Tailored Component Fabrication
- -Database (Creation and maintenance)

Survivability/Vulnerabjility Assessment

Standard Methodologies
Al Expert Assistants

Effects Synergisms

Stocastic Modeling and Operations Researcoh Considerations




NUCLEAR SURVIVABILITY PROGRAM

Tezhnology Development Areas of Interest
(2ontinued)

o° Hardening Capabilities

~ Advanced Materials for Blast/Thermal Protection
- Integrated Electromagnetizc Protection

- Terminal Protection Devices

- tlectromagnetic Shielding

- Shozsk Isolation

- Radiation Hard Components

o Simulation/Instrumentation

- Advanced ENP Simulator Designs and Components
- LB/TS Emprovements
- Wide Bandwidth, Large Dynamic Range Sensors




NUCLEAR SURVIVABILITY PROGRAM '
Survivability Applications

Standards and Specifications Development and Validation
Hardness Maintenance and Surveillance Testing Demonstration
Life Cycle Survivability Demonstrations (NG/FS)
NDI Survivability Demonstrations
LB/TS Produ-st Improvements
Next Generation EMP Simulators

rielded Systems Product Improvements




NUCLEAR SURVIVABILITY PROGRAM

SURVIVABILITY SUPPORT
PEO/PM Support of Developmental Systems
Independent Assessments of Critical Systems

Support to DA and DoD Customers
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TITLE: Aurora and Proposed Tactical System Radiation (TSR)
Facility

TECH BASE INVESTMENT STRATEGY AREA: S002 Modeling/Simulation

Aurora can be used to produce radiation in the form of both
high-energy X rays and electron beams. Both types of radiation
can be tailored to meet the needs of test objects.

DESCRIPTION:

Aurora’s versatility makes it useful for a broad range of
investigators. For example, Aurora produces X rays in the Gamma
spectrum, allowing experimenters to assess the effects of
transient radiation on electronics ranging from tiny chips to
entire weapons systems. Aurora can also be used to test small
objects at extremely high doses (for example, it can produce

300,000 RAD(Si) over 250 cm3) or, it can irradiate with good dose

uniformity, a volume as large as 14m3 at a dose of 675 RAD(Si).
Currently, no test facility is capable of testing complete

deployed systems at high levels of X rays or with multiple pulses
(proposed TSR).

OBJECTIVE/APPROACH:

The objective is to provide the Army with the means to test
completely deployed systems as large as "Peacekeeper" with

multiple Gamma-ray simulators producing X rays in the 10 ME V
range.

TECH BARRIERS:
The technical barriers are:
a. conceptual design for the facility: type of

construction, design criteria, test area enclosure and utilities

requirements, office area security systems approach and safety
considerations;

b. NEPA: review of scope, technical approach, risks, etc.;

c. simulator design, drift tube design, drift tube
fabrication;

d. facility detail design, drift tube testing: and

e. facility construction and simulator fabrication.




REMARKS :

In direct support of: space and strategic systems, t ti -al

systems, systems technology, nuclear effects simulation
technology.

The Tactical System Radiation (TSR) facility repre nts a
multimillion dollar investment of capital assets.

TECHNICAL POCs: Dr. Forrest J. Agee or Mr. Mark G. Caruso
Harry Diamond Laboratories
ATTN: SLCHD-NW-RS
2800 Powder Mill Road
Adelphi, MD 20783-1197

(301) 394-2290
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ARMY DOMESTIC TECHNOLOGY TRANSFER

Clifford E. Lanham

Army Domestic Technology Transfer
Program Manager

U.S. Army Laboratory Command

ATIN: AMSLC-TP-TT

2800 Powder Mill Road

Adelphi, MD 20783-1145

ARMY ORTA POCs

Commander

U.S. Army Research Institute for Behavioral and
Social Sciences

ATTN: PERI-IP (Dr. Frank Moses)

5001 Eisenhower Avenue

Alexandria, VA 22333-5000

Director

U.S. Army Cold Regions Research and Engineering
Laboratory

ATIN: CECRL-CS (Dr. Andrew Assur)

72 Lyme Road

Hanover, NH 03755-1290

Director

U.S. Army Construction Engineering Research
Laboratory

ATTN: CERL-TAO (Mr. Rob Gorham)

P.Z. Box 4005

2901 Newmark Drive

Champaign, IL 61824-4005

Director

U.S. Army Engineer Topograhic Laboratories
ATIN: PR-P (Mr. George Simcox)

Ft. Belvoir, VA 22060-5546

Director

U.S. Army Engineer Waterways Experiment Station
ATTN: CEWESFV-T (Mr. Philip Stewart)

P.O. Box 631

Vicksburg, MS 39181-0631

FAX:

1/5/90

(202)
(202)

(202)
(202)

(603)
Av
(603)

(217)
(217)

(202)
AV
(202)

(601)

394~4210
290-4210
394-5818

274-8816
284-8816
274-5616

646-4237
684-4237
646-4278

373-6789
N/A
373-7222

355-2629
345-2629
355-3176

634-4113

AV N/A

(601)

634-4180




Commander

U.S. Army Aeromedical Research Laboratory
ATTN: SGRD-UAX-SI (Ms. Diana Hemphill)
P.0. Box 577

Ft. Rucker, AL 36362-5292

Commander

U.S. Army Medical Research Institute of Chemical

Defense
ATTN: SGRD-UV-R (Mr. Lloyd Roberts)
Aberdeen Proving Ground, MD 21010-5425

Commander '

U.S. Army Institute of Dental Research
Walter Reed Army Medical Center

ATTN: SGRD-UDR (Dr. Gino Battistone)
Washington, D.C. 20307-5300

Commander

U.S. Army Institute of Surgical Research
ATTN: SGRD-USX (LTC David Howard)

Ft. Sam, Houston, TX 78234-5012

Commander

U.S5. Army Letterman Army Institute of Research
ATTN: SGRD-ULZ-IR (Mr. Jack Keller)

Presidio of San Francisco, CA 94129-6800

Commander

U.S. Army Biomedical Research and Development
Laboratory
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Commander
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TITLE: OPTICAL SIGNAL PROCESSING

TECHBASE INVESTMENT STRATEGY AREA: EMERGING TECHNOLOGIES =
ADVANCED SIGNAL PROCESSING AND COMPUTING

Optical processing modules, combined with digital processing
hardware, provide advanced, high-throughput processing capability
for real-time applications. Such signal processing systems are
for ground and air based missions involving radar processing,
communications intercept, and target recognition.

RESCRIPTION

Develop optical processing modules with low weight, power
consumption, and volume, possessing high throughput/high
processing gain characteristics for real~time signal processing
applications. Combined in hybrid testbed systems with digital and
rf analog processing capabilities; demonstrations will encompass
processing of wideband, complex radar and communications signals,

and offer extensive processing capacity for image processing/
target recognition problems.

QBJRCTIVE/APPROACH

The objective is to provide the battlefield commander with real
time analysis and interception of the prevailing signal
environment. Key optical devices, algorithms, and architectures,
along with new electro-optic implementations are examined to
enhance current signal processing capabilities.

Tech barriers are:

° Materials and Devices: Larger time apertures, greater
efficiency

* Detector Arrays: Increased dynamic range in two
dimensions

* Diode Lasers: Visible, high power, narrower linewidth

» Spatial Light Modulators: Higher resolution

* Sophisticated Algorithms and Architectures for Exotic
Signal Types: Exploit parallel/multi-dimensional
architectures for greater processing power

* Rugged, Compact Modular Units: More universal
environmentally rugged designs

e System Interfaces: Greater compactness, increased
processing power

* Advanced GaAs Optoelectronic Structure for Neural Networks




REMARKS
In direct support of:
* Integrated Intercept System
¢ Integrated Jammers
¢ Integrated Sensors
e Distributed IEW Fusion
* Intelligence and Electronic Warfare Vehicle

Technical POC: Mr. John Pellegrino
Telephone: (202) 394-2520
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TITLE: FUZING TECHNOLOGY
TECH BASE INVESTMENT STRATEGY AREA
Emerging Technologies -- Protection/Lethality

Next Generation/Future Systems --  Deep-Fire Smart Munition
Median Surface-to-Air Missile
The Army Counter-Air Weapon System
Future Smart Munition
Long-Range Artillery Missile
Patriot 2000
LOS-F-H Block II
Multi-Mode Anti-Armor Weapon System

DESCRIPTION

This topic covers applied research and exploratory development on proximity fuze sensors for air
defense and anti-armor applications. Because the bulk of the effort is focused on guidance-
integrated fuzing, the terminal phase of missile guidance, including aim-point wander, is also a
program focus. Technologies being investigated for air-target fuzing include rf, electro-optical,
electrostatic, and millimeter wave guidance-integrated. The anti-armor program is focused on
millimeter-wave guidance-integrated fuzing. Special problem areas are fuzing in a high clutter
environment, countermeasures, and low-observable targets. Strong emphasis is placed on
obtaining basic data on targets, clutter, and countermeasures, and on using the data to develop
and validate computer models for encounter simulations used to develop and evaluate fuzing and
terminal homing designs and algorithms.

OBJECTIVE/APPROACH

The objective is to meet new proximity fuzing requirements and reduce the cost of future prox-
imity fuzes.

The approach and technology barriers are:

- Clutter-Resistant Air-Target Fuzing: The current primary goal of this program is
to provide proximity sensing against air targets near the tree line withc  prefunc-
tioning on clutter. Measurements have been and are being made of fol. ¢ and
target returns with rf, electro-optical, and electrostatic sensors, and fuz:
concepts are being evolved and tested. The threat of countermeasures, h as
chaff and ECM for rf sensors and smoke for electro-optical sensors, mu. :on-
tinue to be overcome. Fuzing against low-observable targets will be a stzung con-
sideration in the future. A%l:caﬁons include FAADS-LOS-F-H, MSAM,
TACAWS, Stinger Follow-On. :




REMARKS

Guidance-Integrated Air-Target Fuzing: The goal of this program is to eliminate
the need for a separate proximity fuze by obtaining the fuzing information from
the guidance sensor. The current effort is concentrated on the 35-GHz active
secker program for Patriot. An instrumentation radar system is being developed
for use in obtaining basic data during end-game encounter simulations against
suitable targets. The data will yield target signatures and seeker aim points, and
will be used to develop encounter models, which in turn will be used to conceive
and evaluate secker wave forms and algorithms that will yield minimum aim-
point wander and optimum fuzing. ECM and chaff resistance and low-observable
targets are also prime concerns. Future systems applications include MSAM.

Guidance-Integrated Anti-Armor Fuzing: This program is currently investigating
the feasibility of using seeker information to provide standoff fuzing for advanced
shaped-charge warheads on 95-GHz anti-armor smart weapons. Fully-
polarimetric ISAR images and dual-plane monopulse seeker signals are being
obtained and analyzed to predict and optimize seeker aim-points and to explore
and develop fuzing concepts. Computer target models are being developed and
will be used in end-game encounter simulations, and breadboard guidance-
integrated standoff fuzing sensors will be developed and tested. Technology bar-
riers include aim-point wander, different secker and fuzing time constants, clutter,
and countermeasures, especially target cross-section reduction. Potential

applications are millimeter wave smart weapon seckers like MLRS-TGSM and
APGM.

These programs are carried out in close cooperation with, and in some cases in direct support of,
MICOM and ARDEC. Development and higher level funding originates with these and other
non-LABCOM agencies.

Technical POCs:

Overall: Dr. Z. G. Sztankay Telephone 202-394-3130
RF and Electrostatic Clutter-Resistant Air-Target Fuzing:

Barry Stann Telephone 202-394-3140
Guidance-Integrated Air-Target Fuzing: '

Dave Rodkey Telephone 202-394-2610
Guidance-Integrated Anti-Armor Fuzing:

Dr. Joseph Nemarich Telephone 202-394-3130




Suizng JouLry-nuy pajeidau[-aouepiny

Surzny 1981e ] -y pAeIdAUI-2dULPIND .

O1RISONII|H
reondQ-ono9ig

Jd

Suizng 19818 1 -TYy JUBISISNY-1oNN])

GNYINNOD AUOLYVHOSYT
ANNY 8N

ANI'TLAO




Aypiqeraa aseadu]

$)a3.4e) I[qeAIISqO MO] 1R

JONNJO ul sj3dae) 319319(

SIINSLIWLIIUNOD 0} IDUR)SISII ISeI.DU]

[013u0d julod jsanq ziundQ

:3ae spududAoaduuy oo:nE..e._..o._ paanbay °s)a8se) punoasd pue aie 10)
S10SuUds SuIZnj J1UOIIII[D JO IS0 YY) IINPIAX puUE J0) sjuswaambaa padueyud SSAIPPY

SANHOLVUOGYTI GNONVIG AUUVH

GNVINNOD ANOLYHOGYT
ANYY $N

HALLOHALMO

re




€0 €0 SO0 0 ¥ G3AGNNINN
TLO60 L0 00 [0 00 a3aNNd 3014
Y6Ad COAd 26A4 L6A4 O6Ad GOAd NOLLYIUdOUddY

(ng) ONIONNS
AR ISNOH-NI

HOLIVUINOGD
‘SNOLLYZINYOUO ONINUOSId

FO0AUYD WV-0L-HIV NN-0C ‘SYNL

SAVIVL ‘NO-MOTIOS YIONILS ‘NYSN ‘H-4-80T-SAVVS
SAYHOOUd a3IVI3Y

SINVENISE0 o 24VHO ¢ O3 ¢ TOMLINOD LNIOd
1SUNE ¢ YILLNTO NO Jtld3d « ('071) STMEVAUISEO MOT e
'SNI1G0Ud/SNSIY

JININ/OISHA o NOLLYINNIS HILNAOINS « SHHLIHODTY
ONISS3J0Ud TYNODIS o SFUNLVNDIS HALINTI/LIDUVL o
‘ADOTONHIAL WYIILIND

TYIHNHOIL

] ]

U-9080VINY

191 °071 404 ‘WIS ¥LON3
———— ININ4013A30 NHAWODTY

SISATYNY SUALYNOIS
NOLLIITIOD OIS ¥ALLNTD
———  NOLLIITIO) DI "LOL

¥6A4 €OAd T6A4 18Ad 06Ad 63A S3aNOLSIN
FINGIHIS INOLETUN WYHOOUd

014344 QI0AY ONY $130UVL GAUSYN LSNIVOY STULINOUL

ONY $3SSIN 38N3330 WV 40 ALITVHLET NIVANIVN

ONVINOD AYOLYHOSYT
AWNY 80

ONIZNd 130HV1-HIV
INVLSIS3IH-H3ILLNTO




spIeoqpea1g 1S3, pue pjing e
s1daou0) 9zA[eUy pue SAIIIUO)) o
sisA[euy 191unoduy I0j S[poA 1aIndwo)) dojoaa(g
S2INSLIULIAUNO)) ‘S1a8Ie ], ‘JaNN[)
ele(] oiseqg urelqQ e
$9130[OUYII I, JOSUIS SNOLIBA o Tpeolddy

§19818 |, 9[qBAIISq-MO]

ayowrs ‘WOH ‘Jeyd
SOIMSEIULIDIUNO)) o

NN Ul S193I1e], . wsioimeg

SHUOLVYUOEYT GNOWVIO AVUVYH

ONVANOD AYOLVHOEYT
ANYY 8N




Ly )

ns—— ONITIGON L130WVL
AR B I G3ONNNN  — STUNLYNOIS L30WVL
0L 90 €0 v €0 10 G3ANN4 3014 A30 NOLLVANSRAULSM
MAd C6Ad Z6A4 16Ad OGRS GOA4 — _ _
zo_._.«_csccms< P8Ad S6Ad TOAZ 16Ad 08Ad 08Ad S$3NOLSI TN
SINCSIN FENIS30 UiV 40
NOJIN ION  ISNOH-NI 1809 I2NAN NV ALITVHLAZT FAOUINL
NO3IHLIAVY ‘OVH ‘HOL1IVUHINOD
'SNOLLYZINVOYO ONINHOIYZd . 3
WYSW/NMVH ‘L01ULYd b == =] N A
.. :SNVYDOUd 031V13Y WG
NOILYUVd3S TVNOILVZINYOUO » IONVLASISIY WO o H3L
-1N19 WOYd L39UVL LVNININOSIO o NOILIZT1IS HOSNIS » . i
:SWI180Ud/SNSIY - ?/
S31VAYISE0 MO JININ/JISHAe SAVIHUVAM JT1BVYNIV »
SHHLIYODTY ONISS3J0Ud TYNDIS .:w““wwzcnww.woq Q.OREQ E <
WIINNIAL Saviit
S$U0LYEORY T GHNONVIO AVUVH

GNVANOD ANOLYNOSYY

N ONIZNd L3OHVL-HIV
| A3LvHODILNI-IONVAIND




| HAVd DVHS

-
-’
-
-”
-
"
-
-
-
-
-
-
-
-
-
-
-
o

-
-
-
-®
-”®
-

-
-
-
-
-
"
-
-
-
-
-
-
-
"
-
-

-
-®
-
C Rt
-
-
P
-
-
-
-
-
-

1394VL

98V ONOWMVIO AUNVH

GNYINOO AYOLIVHOEBYVY

ARMY 8N

1d430NOD JISve
419 1394HVL HIV




LI

——— 3ZATYNY 1831 LHOMY
com——— GUYOoaavaue 32n4/uaN3as
0o n 5N GaaNANN NOLLOZTIOD FUNLVNDIS
0 0T s 9N Q30NN AL0Y
W OO TAA A 004 ORAd NOLLYRIOUAdY | o\, cond Toad 16A2 08A4 GOAJ SINOLSTWN
(WS) SNIaN FINGINIS INOLSTUN WYYOOUd
INIOGNIV ONIZINILAO 'SNOLLYOOTTV LNOIZM ¥ 30VdS
WaH FSNOHN 3ZN4 ONIONOIN ‘OVIHUVA DNIZINIXVIN SINNOIY ALITVHLIT
HOLOVUINOD
SNOLLYZINYOHO ONINYOSH3d
I QVHS4J00/561 OLVN ‘MOL-SYW
SAYYOO0Ud QLYY

NOLLYYVEIS TYNOLLYZINYOUO » FONVISIST W03 »
HILINTO NI 13DUVL ALVNINRIOSIO o NOLLDTHES HOSNIS o
SNINB0UI/SNSIH

ONIN/JMISHA
SNHLMODTV INIOd NIV ¢ SWHLINOOTY ONISS3D0Ud TYNOIS »

NOLLYINWIS YAANNOINIe SIUNLYNDIS UILINTI/13OUVLe
‘ADOTONHI3L TYIILIMD

JYIINHIAL

GNVYINNOD ANOLVHOEYY

ONIZNd HOWHV-ILNV
d3Lv4O3ALNI-IONVYAIND




AHOL1I3rVHL ¢/
3INVAING \

NO1133130 7/
/ dowvt [/ SN

(NJVY1-01-NOILISNVHL)
NOILISINOIY

193130 ? HOWV3S

NOLLVZITVILINI JONVY

ONVANOD AYOLYHOGVT
LI
, J‘ b&hﬁo

/M...@

}ﬁ.




Alojpioqp Buisseooid [pubis
pup siosuag jobin]

youpig I0poyY ‘JOIud
pIADQ ‘W uyor

ABojouyo9] Iopoy

SIHOLVHOEYT ANOWVIG AHUVH

GNVINWOO AHOLVHOSVY1




TITLE: RSTA Radar Technology

TECHBASE INVESTMENT STRATEGY AREA: Next Generation/Future
Systenms

DESCRIPTION:

Radar technology that:

a. improves all weather detection, location, classification

and identification of targets employing camouflage, concealment
and deception;

b. enhances platform survivability and reduces sensor
susceptibility; and

c. reduces system cost, weight, prime power or enhances
reliability and maintainability.

OBJECTIVE/APPROACH:

To provide radar technology that meets the requirements of Next
Generation/Future Systems. A phased approach will be used where
Phase I is primarily analysis leading to concept definition.
Phase II involves implementation and evaluation of concept
testbeds, and Phase III will transition the technology to Army
Research Development and Engineering Centers.

TECHNICAL BARRIERS:

New concepts and components are required that provide a
significant enhancement in radar technology to meet the
requirements of the Next Generation/Future Systenms.

TECHNICAL POCs: John David or Barry Schiener
Harry Diamond Laboratories
ATTN: SLCHD-ST-R
2800 Powder Mill Road
Adelphi, MD 20783-1197

"Telephone: (301) 394-2530
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TITLE TECHNICAL SUPPORT ACTIVITIES AT HDL

The HDL performs a variety of inhouse technical
activities to support its ongoing technical projects. The
activities are in the general area of mechanical parts and
electronics fabrication, environmental testing, field testing,
S&E computer automation, product assurance, integrated logistical
support, configuration management and special programs including
manufacturing studies. Most fabrication programs are for
prototype quantities and facilities are therefore configured for
quick response and for flexibility.

To operate these facilities efficiently and smoothly it
is necessary for HDL to procure supplies, equipment and materials
for daily operation and to keep them modern through the
procurement of modern equipment and software.

Points of contact for each area are as follows:

Mechanical Fabrication: Harry Hill 301-394-3124
Electronic Fabrication: Albert Lee 301-394-2820
Environmental Testing: Ami Frydman 301-394-2804
Field Testing: Ed Carney 301-394-2434
S&E Computer Automation: Robert Rosen 301-394-2917
Product Assurance, ILS,

Configuration Mgt: John Maristch 301-394-2230

Specific capabilities of each of these support areas are as
follows:

MECHANICAL FABRICATION

e 1 Fabricati s {al Fabricati .
Lathes Optical Line Tracing Wood/Plastic
Mills Ultrasonic Machining NC Programming
Drills Electrical Discharge Grinding
Grinders Plastic Molding Plating

Sheet Metal Mech Inspection
Welding Heat Treating
NC Machining * Tool Crib

Metal Stores

* Nine Numerical Control Machines (Three Mills. three Lathes. one
EDM Machine, one Sheet Metal Punch and one Drill)




ELECTRONIC

CAD Printed cCircuits Hybrid/thick films
PC Design Phectographic Design General Fab
Manual Step & Repeat Fabrication Wire Wrap
Automatic Wet Chemistry Packaging Encapsulate
Mask Fab Drill/Profile Test Inspection
Drill In Multi-layer Parylene Coat Test
Drawings
Wire Wrap
Tape Preparation
Reports
ENVIRONMENTAL TEST AND SIMULATION
CLIMATIC TEST DYNAMIC TEST
Temperature LOW_SHOCK HIGH SHOCK*
Humidity Jolt Interior
Altitude Tumble Angular
Salt Spray Free Fall Acceleration
Waterproofness Complex Signal Balloting
Shock Spectrum Transitional
Muzzle Exit
v Exterior
Flight (Random) Spin
Transportation/ Spin Decay
Vibration Drag
Sine, Random Terminal .
3-D Vibration** Approach
CENTRIFUGAL Sensitivity
Impact
Delay after
impact

Graze impact

* High Shock environments are simulated using a unique set of air
guns built into our building, one gun is 300 feet long and has an

eight inch bore.

** The 3-D vibration facility is a recent innovation.




DEMON ON AND N

The HDL Demonstration Support and Field Testing branch
works at Army Proving Grounds located in the continental United
States, Alaska, Panama, and overseas locations. Local testing is
at the HDL Blossom Point Test area in southern Maryland. The
Branch has facilities to support the following activities:

Fuze Explosive Loading and Downloading
Explosive Storage
Fuze Explosive Laboratory Testing
Range Firing
Range Support
Special Range Testing
Data Acquisition
Electronic~-Fleet of Data Acquisition Trucks
Photographic-High Speed video and Movies
Data Reduction-Telemetry
Helicopter Drop Tests

SCIENTIFIC AND ENGINEERING AUTOMATION SERVICES

The S & E Automation Services group provides technical
computer services to all HDL scientists and engineers. This
group maintains and operates a VAX 8800 computer which is
available to the HDL staff via an in-house network. A current
facilities project of this group is the design and procurement of
an HDL-wide Local Area Network. Their most recent accomplishment
has been *“e successful procurement of the LABCOM IBM mainframe.
The primary mission of the this group is special computer
programming assistance to S & E's. Equipment capability is
focused on interactive computer graphics.

PRODUCT ASSURANCE, INTEGRATED LOGISTIC SUPPORT, AND CONFIGURATION
MANAGEMENT

This office provides Product Assurance, ILS, and CM services
to HDL development and production programs. Recent facilities
improvements have been the acquisition of QA instrumentation to
support the office. The primary facilities of this office is the
data repository which house HDL's Technical Data Packages.
Complete storage and reproduction equipment complements the
management of the TDP's. Current activities are to transfer our

150,000 drawings to the Army's new DESREDS optical storage
systen.
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TITLE: AUTOMATED ASSEMBLY OF ELECTRONIC CIRCUITS
IECHBASE INVESTMENT STRAIZGY ARES

The Harry Diamond Laboratories is the LABCOM activity responsible
for the U.S. Army Manufacturing Methods and Technology (MMT)
Soldering Technology Program. MMT supports the LABCOM
Producibility Mission, but is separate and distinct from the Tech

Base. One HDL intent is to integrate areas of common interest,
such as:

Systemic Issues: Manufacturing Science (I005)
Supporting Capabilities: Special Purpose EqQuipment (S005)
Modeling and Simulation (S002)
Test and Evaluation (S004)
Emerging Technologies: Robotics (E002)
Artificial Intelligence (EOOL)
Advanced Materials (EQ05)
Advanced Signal Processing (E006)

Next Generation Systems: All electronics manufactured to
soldering standards; e.qg.
PATRIOT (NO57)
SADARM (NOS3)

DESCRIPTION

The DoD ManTech Program provides a means for the Tri-Services and
the Defense Logistics Agency to invest in new manufacturing
technologies which are essential to the affordability and quality
of DoD products. These investments are made to agencies within
both government and industry, but they focus on items of
unacceptable risk to private investors. The Army program strategy
{entitled Year-2010) is to establish Thrust Areas that emphasize
issues identified in the DoD Critical Technologies Plan.

Soldering Technology occupies the foreground in the electronics
discipline within this plan, and the Harry Diamond Laboratories is
the responsible agency within the U.S. Army Laboratory Command.

QBJECTIVE /APPROACH

The objective of the Soldering Technology Program is to improve
the affordability and quality (producibility) of electronic
systems on a national rather than a program basis. The approach
is to establish a Joint Service center of excellence at the U.S.
Navy NAVSEA Naval Weapons Support Center, Crane, Indiana, as a
high-tech focal point of Tech Base scientists nationwide to
interact with the production, quality, development, and
standardization communities and thereby more effectively: 1)
Introduce producibility considerations into next generation
weapons systems; and 2) Resolve gaps in manufacturing science




which are currently inhibiting producibility of electronic
systems. Examples of science issues relevant to the manufacturing
cost of electronic systems are as follows: 1) Component
solderability is presently gauged by dipping sample leads into
solder and performing subjective visual inspection for anomalies.
X-Ray spectroscopy could automate the process and remove
subjectivity by measuring inhibiting intermetallics such as Cui3Sn;
2) Wetting after soldering is presently gauged by visual
inspection of the angle of solder contact. An automated and
quantitative approach may be to use X-Ray for detecting the
presence of intermetallics that signify chemical bonding, such as
Cue¢Sns; 3) The significance of manufacturing anomalies that occur
in the assembly of electronic components is presently gauged by
subjective visual inspection for defects perceived as risks to
reliability. An automated approach may be to use 3-D Laser
Imaging to detect the occurrence of anomalies and them
automatically generate 3-D Finite Element computer models that
calculate significance relative to field loading.

Roughly two million dollars will be invested yearly in MMT
activities that require a complete understanding of X-Ray theory,
lasers, electronic controllers, computers, robotics, etc.
Contracting for scientific studies and one-of-a-kind machines will
emphasize the Small Business 8A Set-Aside Program, Value
Engineering Program, Army Research Office Scientific Services
Program, and Engineering Services clauses of existing contracts.
Cooperative exchanges which do not involve funding will utilize
the Technology Transfer Program.

REMARKS

Soldering Technology currently does not have a strong scientific
foundation. A zero-defect philosophy based upon perceptions of
risk to field reliability has instead been imposed upon the
electronics manufacturing industry. The national cost is billions
of dollars yearly, and changes in these business practices will
not be resolved by MMT funding. Contractors with common interests
are encouraged to participate as consortium, avoid duplication of
effort, and share resources, planning, facilities, etc.

Technical POC: Mr. George Lucey
Telephone: (202) 394-2680
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