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Presentation Outline

 Defying “Impossibilities”

 Envisioning “Discoveries”

- Finding & Catching “Materials Damage Precursors”
Cloning “Digital Nanomaterials Architecture (DNA)”

- Enabling “Reconfigurable & Self-Healing Elements”
& “Intelligent Sensing Network”

ARL-AMRDEC

« Demonstrating “Virtual Risk-informed Agile Maneuver
Sustainment (VRAMS)” Concept for Sustaining Army
Next-Generation Aircraft
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Army Research Laboratory (ARL) - Aviation and Missile Research Development
& Engineering Command (AMRDEC)




!‘ ) ¢ RDECony Following “Uncatchable Fatigue” Damage

- From NID/E, HUMS, SHM...to “Virtual Risk-informed Agile Maneuver Sustainment”?

Fatigue- Free ° Human=manuaﬂ=
Aircraft maintenance labor
UK Civil Aviation Authority Report Legends: Health & Usage Monitoring System (HUMS) Structural Health Monitoring (SHM) nntensnve and c@s't.
’ burdens to deal with
aircraft
STRUCTURAL
1954 - Comet - First 1977 — Cargoflight 1988 - The only fatal 2009 — Opening|i ln 2011 - pening in FAT[@UE -
commercial jetliner horizontal tail failure airline incident linked fuselage caused by  fuselage caused .
disint ted in flight  due to fatigue t tal fati tal fati & pre- tructural failure.
dllilants%rrz:kir:; 0 s?nrc?ee tfweacgr%?at gqx(izsétiing‘;a flgtLijgue grr:cks (S:rr;gkirglszlfléruend in Escalat’ng COStS
“Southwest Airlines’ recent grounding of 79 older 737s for  other five aircraft in maintaining Army
possible skin fatigue after a piece of fuselage broke away from a jet in flight is only the assets

latest example of cracks rupturing the U.S. airline industry today” Washmton Post 2011
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§ 1968 — Fatal crash ? — Fatal ﬁras: gue 2009 - Fatal crash due 2011 — Fatal crash due 2009 — 201: ° AV“at"@n pﬂﬂlﬂ@lrms
iy, due t in rot to main rotor hu fati Ki f to fati Ki f : "
E faL;%uc:elgaiII:r:eo & fatigue failure tgea,ggfnegcersz&gs?uds ,ﬁa;'?(;f,, f,ﬁf,emg = ig(r:lizigtf:atal have madequaﬁta “@W—
. Civil andmilitary helicopters also continue to experience fatigue failures!!! _ cost monitoring
- ; e ae capabilities —
: aircraft catastrophic fatigue failure? P i
— IS8 Escalating Cost_‘s
AqrmpAere U to operate and sustain

. entire Army Aviation

VRAMS: Virtual Risk-informed Agile Maneuver Sustainment
platforms



RDECOM' Defying “Impossibilities™: Army
Aviation Sustainment Vision

-“Leap-ahead 4capab|I|t|es to sustaln Next Generatlon A|rcraft W|th
“little” or without maintenance, Zero Malntenance (ZM)

-Evolutlonary discoveries to enable the development of Next-
Generation Air Platforms with “Fathue Free (FF)” characterlstlcs

“edltlonary
rlnL e




UNCLASSIFIED

LS ARMY -Envisioning Discoveries: A System Level Approach

e Structures Perspective

~c Empower Army with “breakthrough” technologies &
capabilities to conduct expeditionary maneuvers with
substantial reduction in operation & sustainment costs
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o S * Benefits to Soldiers:
- Immediate vehicle health/capability state

- Moving beyond Condition-based

Maintenance (CBM) to mission-

informed material state-based
awareness
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- Additive Manufacturing
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- Unburden hardware-level
concern focus on higher-
level/mission-relevant

operations




VRAMS Concept
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Intelllgent State Awareness Concept

Provide critical aviation
information to support
logistic & mission planning
at tactical & national levels
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Streamline and automate
aviation logistic flow to
support Global Combat
Support System-Army
(GCSS-A) environment

Multifunctional
structures with self
healing and distributed
built-in sensor network
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VRAMS Concept of Operation
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Synchronizing with
Real-time Platform
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VRAMS in Notional Futuristic Army Aviation Command
Environment ;
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