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RESEARCH DEVELOPMENT PRODUCTION FIELD SUPPORT DEMILITARIZATION

Advanced Weapons:

Line of sight/beyond line of sight fire; non line of sight fire; scalable effects; non-lethal;
directed energy; autonomous weapons

Ammunition:

Small, medium, large caliber; propellants; explosives; pyrotechnics; warheads;
insensitive munitions; logistics; packaging; fuzes; environmental technologies and
explosive ordnance disposal

Fire Control:

Battlefield digitization; embedded system software; aero ballistics and telemetry

NnCenter of Masso for Ar mament Syste
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s ARDEC S&T

T Needs & Investment Equation

Needs/Source Documents ARDEC S&T Portfolio

DoD/DA AArmy Big 6 +1 Initiatives

@ AcocoMm IPLs

A G2 Threat Data
AJUONS, JEONS, etc.

APEO AMMO Priorities
APEO Soldier Priorities
APEO GCS Priorities —

APEO CS&CSS Priorities
APEO Aviation Priorities

TRADOC .
—— AArmy Operating Concept

AArmy Warfighting Challenges
AArmy Functional Concepts
AJCIDs Draft CDDs

U

AMMO LOGIST\C®

AJCIDs ICDs
A Capability Needs Analysis (CNAs)
A Guidance Memos - Endorsements, etc. V Sets priorities for future
L L INVESITIEAES (PO, V Utilized by ARDEC Scientists

\ Identlflcat_lon, cgor@_naﬂon, \% En_ables adjustments to on- and Engineers to marry

(N)rganlzatlon of individual going efforts . T

NSOUT € € ..D ccument s\/dDetalls/cpmmunlcate_s V Available to industry partners

needs/gaps/priorities into one list opportunities to Service labs, 6to facilitate co
V Collected from multiple lethality industry, academia, international term planning to include IR&D

stakeholders investment _

érealized in the

Aligned with Initiatives of Better Buying Power [Hiiataial
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US.ARNY).

A Fuze Division has significant experience with the design, development,
gualification, and production of S&A devices, target detection devices, fuze
setters & power sources.

A Over 100 employees with expertise in:

Low Cost Electronic Fuzing
Advanced Signal Processing Algorithms
MMIC Radar Transceivers

RF Components Design & Testing
Analog and Digital Circuit Design ==
Fuze Testers (RF and IF Simulators) (154544
ECM Evaluation A8
Ultra miniature fuzes

Antenna design

MEMS Devices

Design for High G Launch Loads
CAD/CAM Design and Layout
Rapid Prototype Fabrication
Power sources

Fuze setters

Too To T o T T To T o Do T Do T T Do
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Rockets & Missiles & Power Sources —

Safe and Arm
Devices

_/’
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Laboratories
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FUZE DIVISION FACILITIES CONTINUED ;'/

Developme
Center

3 Distribution Statement A: Approved for Public Release Distribution Unlimited
Unclassified 12



US.ARNY).

Unclassified

us. ARmMy
RDECOMI FUZE DIVISION FACILITIES CONTINUED N

A

™ Electromagnetic &
Environmental™
Effects Lab

R
|

' ayh MISSION: Evaluation of Army Weapons for DoD
Mandated Safety & Reliability Requirements
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Electromagnetic Sensor Test Facility

-EM and Optical Sensor evaluation
-Radar Cross Section analysis

-Vertical and Horizontal Air Cannons
-Drop Apparatus

-Calibrated spheres and targets available
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For Partnering and awareness of all ARDEC Facilities:

Technology Transfer Office
Phone: (973)724-6043/7953
Website: https://www.pica.army.mi./TechTran/

Email; usarmy.pica.rdecom-ardec.mbx.domestic-tech-transfer@mail.mil
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Emerging Threats
A A once predictable operating environment has
become increasingly complex, unstable, & dynamic
A Adversaries gain access to advanced military

Financial / Investments \

N AThe past decade of warfare has
impacted Army S&T, shifting the S&T

K‘,, portfolio into a near-term focus

% “*% R Future needs can drive cost-
prohibitive solutions

ABudget uncertainties

A Most projects leverage other funding
to deliver required capabilities

Next Gen
Fuzing
Solutions 5

Requirements Definition

A Emerging technologies can help
inform Stakeholder requirements

A Emerging requirements can create a
need that is not fully defined or fully
understood

A Competing requirements with limited

" resources

- A Requirements creep throughout

program lifecycle
"~ A Joint or common requirements /

\ A problem sets across services ‘
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Emerging & MaturingTechnoloqgies
6.2 OSD Joint Fuze Technology Program

Hard Target Detection algorithms using Multi G-Switches
Micro Scale Materials and Energetic Effects Characterization
MEMS Snap action stab detonator

Medium Caliber Muzzle Velocity Correction

Innovative fuze power solutions

X

.3 OSD Joint Fuze Technology Program
PGK IMX-101 Compatibility

Determination methods for High G potting solutions
Cluster Munition i DPICM XL

Ultra rugged MEMS arm latch

High Reliability Micro-scale firetrain

Prox Sensor for High Reliability DPICM Replacement
Power Sources for Cluster Munition replacement
Target Scene Generator

Noise waveforms for next gen Fuze radar

Key RDECOM/ARDEC S&T Projects & Demonstrations
x Fuze and Power Technologies for Munitions

x Airburst Precision for Medium Caliber Fuzing

x Next Generation Large Cal Setters

x Next Generation Sensors and Safety

x Advanced Munitions Power
x Fuzing for Cluster Munition Replacement

X X X X X X X X X |[O X X X X

Unclassified

ONGOING FUZE PROJECTS 7

On-going 6.7 RDTE Fuze
Technology Integration

0

EMD/Production
support for PM MAS,
PM CAS, PM CCS,
PM TAS, PD JP, PM
CMD, etc

o)
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US. ARMY

BDECOM Fuze AND POWER TECHNOLOGIES FOR MUNITIONS

Purpose:

| A Develop and advance Fuze and Power Technologies to achieve leap
= ahead capabilities such as high accuracy air burst, advanced setting
! methodologies, innovative sensing (launch and target detection), as well

as next generation safety and power systems .
Fuze Enhanced

Airburst Response

Advanced Munitions Power

A Demonstrate applications of these technologies in multiple munitions
across commodities in order to handoff mature concepts to Program of
Record EMD efforts.

Results/Products:

A Research advanced launch and high accuracy target
sensing/classification components & methodologies, advanced fuze
communication schemes, integration of power sources and energy

B harvesters. Develop advanced safe and arm devices to support
advanced warhead and munition requirements.
Next Generation Next Generation
Sensors and Safety Large Caliber Setting A Demonstrate advanced technologies for high accuracy air bursting,
Schedule target classification and high rate fuze setting in a relevant environment.
A Surrogate sub-system integration of technologies and components, for a
MILESTONES FY15 |FY16 |FY17|FY18 |FY19 TRL 6 demonstration.
Fuze Enhanced Airburst Response 4 SX:Q _ _ _ . .
P <\/> < A Develop and validate Fuze-centric analysis techniques across multiple
] ] ] ] technology efforts. Validated modeling will decrease development cycle
Next Generation Large Caliber Setting 425> <€> of future fuze systems .
N4
Next Generation Sensors and Safet A\ Payoff(s):
ext Generation Sensors and Safety A SRS <’6\ or1(s
(Low Cost ESAD) V] _ - o
N A Enables increased and scalable lethality in broader applications across
Advanced Munitions Pow er <3214 (5? multiple munitions.
A Maximizes lethality while minimizing collateral damage and reducing
Milestone Indicators: TRL : <> Milestone Timeline: [ logistical burden.

A Spiral technology solutions into numerous Program of Records and other
S&T efforts.

Affordable Fuzing and Power Systems for enhanced effects and operational overmatch
Distribution Statement A: Approved for Public Release Didimiitetion
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‘1 > Cluster Munition Replacement Technologies 18
' (CMRT)

(V) Purpose:

U Develop an NLOS Cluster Munition (CM) Alternative(s) which is
compliant with signed DoD CM Policy that demonstrates
enhanced lethality against personnel, light vehicle and medium
armor targets

(U) Products:

U TRL6 materiel solution

PRAXIS

- 4 Full bore submunitions

- Tri-mode Fuzing with Prox

U 155mm cannon ballistic demonstration of integrated prototype
DPICM - XL

- Approximately Sixty (60) submunitions

U Arena test demonstrating enhanced lethality blast fragmenting
submunition & effective lethal area

- High-reliability fuze w/parallel architecture . .
g Y P U Potential to apply technology across calibers and systems

(U) Milestone FY16 FY17 FY18 |FY19 |

Conduct Systems Trades — U) Payoff,

Downselect /= U Warfighter operational benefits

Mature Concepts % ‘1\3/‘ ‘Q’ - A Potential material solution for personnel, light vehicles and
Demonstrate Concepts @ TRL § @)E@ A medium armor targets

Conduct End-to-End & Arena Tgst 6 A Enables continued use of critical lethality capability

(U) Other Factors:

iU Leverage TRADOC ARCIC AArea E
USMC Al nitial Capabilit i-ebverddo
Area Effects Munitionso for e
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roEcom  Emerging Fuze S&T Needs§iaee

High Reliability Fuzing Next Generation Target
(<1% UXO) Detection & Sensing

A Advanced Next Generation low cost
sensor technologies to provide

A Compliance with DoD Cluster Munition

Policy ;
A F t technolodies & functi | enhanced battlefield performance &
uze component techhologies & functiona small form fit precision burst point
architecture(s) for a system function control
reliability of >99% :
AN ked. self ined. & A Accurate stand-off detections for
. (Zln-net\évor € ,bse -c_;qnta;ne_ ! uti emerging threats and more complex
independent submunition fuzing solutions indirect, direct, and air target sets

Airburst Fuzing Technologies =é_(((('A Target media classification MEMS-

A Higher-accuracy medium caliber air- based G-switch capable of coarsely
bursting solutions detecting target media types & voids

A Advanced communication & programming upon impact
methodologies A FMCW target classification proximity

A Autonomous airburst for 30mm munition sensor
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| Miniaturized Fuzing |

‘ Networked Munitions

A MIL-STD-1911 compliant fuzing concepts ko ’V @-\»;@

A Fireset hardware and firmware for main
munition

A High volume, cost-effective
manufacturing processes for MEMS
scale components

A Mature the manufacturing readiness

‘ Advanced Fuze Setting

ASmaller and lighter large caliber fuze setter level with the elimination of touch
for use in auto-loading cannon systems and labor and rework, establishing
guided mortar applications second sources of supply,

AHigh rate medium caliber fuze programming optimizing tolerances and reducing
& communication for enhanced airburst process variation
response \ \

AAdvanced setting for increased_data ano! Fuze Data Hold “i?
power transfer for next generation of guided R
mortar applications A Higher energy storage

AAdvanced wireless setting techniques A Cold temperature performance

A Unlimited number of sets & resets
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