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@ 7 @ ARL AM Vision

The Right
Part

The Right Part

The Right Place
The Right Time
By-Design The Right

;
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Near Term
AOptimized Materials
AProcess Modeling

Mid Term
ANovel Feedstock
AOptimized Processing
Technologies
An-Situ Characterization

Far Term
Aindigenous Mat 6| s
AResponsive Ma t 6 |
AProcess Control

Feedback Loop
Alntrinsically Certified &
Qualified Parts
APredictive Property
Modeling
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Near Term
ACONUS Based
ADepots/Arsenals

Mid Term
AAgile, Expeditionary
Manufacturing
Facilities
ATransition to
Traditional
Manufacturing
Facilities

Far Term
ACONUS & OCONUS
ABattlefield Capable

to Reduce Logistics
Burden
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Near Term
ADigital Repository for
Need Base Parts

Mid Term
ARepairable Design
Ainformatics based need
AWarfighter Training
AManufacturing On-

Demand, On-Site, and
As-Needed

Far Term
AAutonomous, Agonistic
Manufacturing Systems
APredictive failure
modeling

Design

Near Term
ATopology Optimization
ADesign Optimization

for Material, Size,
Weight and Properties

Mid Term
AHybrid / Graded
Materials and Process
AStructural & Fracture
Critical Components
ABusiness Case / Cost
Modeling/ Optimization

Far Term
AManufacturing Parts
Organic to the Soldier
or Platform
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Near Term - Cold Spray Research

Industry UH -60 Sump Repair

AF RIF MEQO T7631
DMS&T &
Army

Mantech

AMRDEC
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Nano and High Strength Al Multi -Particle Interaction
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Characterization

In-situ
Powder Bed Sensing and [ Laser] [ Feedstock]
Powder/Wire Fed Control
Photocure '

AM Components %
A MechanicaProperties _~
A Porosity/Defects, e
ResiduaBresses, 3\
Distortions/Geometry \ 2% gt

Novel Processes

Benchmarking ™ * e 4.
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P
PostProcessing (HT, HIP,
L Machining, Surface Finish)
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Processing/Microstructure/Property Relations
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Materials/Feedstock ' MATERIALS AND" " EXPEDIENT
Development | MANUFACTURINGMANUFACTURINI
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Quialification and Certification]
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. _ _ SCIENCE In-theater Capabilities
Optimized Material design AM Research
Computational Thermodynamigs
APPLICATIONS

A Physics based Supp

K’ ( Performance\

Sructures

A EEA 3D Scanning
A Microstructure and CA[.) o
based Generation
Prediction of 4
Mechanical » «k
Properties & %,
o U
\A/ \ 3 J
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/ Process Models \
A Micro Scale (PowdeMeltpool)
A Solidification, Thermodynamics
Phase Field, Microstructure
5 Prediction and Evolution
A Continuum
AProcessvlodeling, Thermal
Histories, Residuaitresses,
Distortion, Microstructure based

High Performance
Sructural Components

Powder production
Cryomillingand Atomization

[ J

Prediction of Mechanical
\ Properties /
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