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The Right Part

The Right Place

The Right Time

By-Design
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Near Term

ÅOptimized Materials

ÅProcess Modeling

Mid Term

ÅNovel Feedstock

ÅOptimized Processing 

Technologies

ÅIn-Situ Characterization

Far Term

ÅIndigenous Matôls

ÅResponsive Matôls

ÅProcess Control 

Feedback Loop 

ÅIntrinsically Certified & 

Qualified Parts

ÅPredictive Property 

Modeling

Near Term

ÅCONUS Based

ÅDepots/Arsenals

Mid Term

ÅAgile, Expeditionary 

Manufacturing 

Facilities

ÅTransition to 

Traditional 

Manufacturing 

Facilities

Far Term

ÅCONUS & OCONUS 

ÅBattlefield Capable 

to Reduce Logistics 

Burden

Near Term

ÅTopology Optimization

ÅDesign Optimization 

for Material, Size, 

Weight and Properties

Mid Term

ÅHybrid / Graded 

Materials and Process

ÅStructural & Fracture 

Critical Components

ÅBusiness Case / Cost 

Modeling/ Optimization

Far Term

ÅManufacturing Parts 

Organic to the Soldier 

or Platform

ARL AM Vision-Execution

The 
Right 
Part

The 
Right 
Place

The 
Right 
Time

By-
Design

Near Term

ÅDigital Repository for 

Need Base Parts

Mid Term

ÅRepairable Design

ÅInformatics based need

ÅWarfighter Training

ÅManufacturing On-

Demand, On-Site, and 

As-Needed

Far Term

ÅAutonomous, Agonistic 

Manufacturing Systems

ÅPredictive failure 

modeling
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TRL 9

TRL 8

TRL 7

TRL 6

TRL 5

TRL 4

TRL 3

TRL 2

TRL 1

POWDER SYNTHESIS MODELING & SIMULATION

PRODUCTION SCALE -UP

CONSOLIDATIONCHARACTERIZATION & TESTING

Multi -Particle InteractionNano and High Strength Al

UH -60 Sump Repair

DMS&T & 

Army 

Mantech

AMRDEC 

NAVAIR

AFRL

TIPS

DLA

TMR

SBIR

ARL CII

ONR

Industry

AF RIF MEO T7631

Reactive Materials Shaped Charge Liners 

Flexible Robot Environment

Powder 10,000lbs/month
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T4-T451
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cold sprayed

> UTS than Wrought

Near Term - Cold Spray Research
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Mid Term - ARL AM EFFORTS

Manufacturing

APPLICATIONS
High Performance 

Structural Components

MATERIALS AND 
MANUFACTURING 

SCIENCE
AM Research

Characterization Modeling and Simulation

Post-Processing (HT, HIP, 
Machining, Surface Finish)

Feedstock
In-situ 

Sensing and
Control

Laser

Benchmarking

ÅTopology Optimization
ÅCAD
ÅPhysics based Support 

Structures

ÅFEA
ÅMicrostructure

based 
Prediction of 
Mechanical 
Properties

Process Models
ÅMicro Scale (Powder/Meltpool)
ÅSolidification, Thermodynamics, 

Phase Field, Microstructure 
Prediction and Evolution

ÅContinuum
ÅProcess Modeling, Thermal 

Histories, Residual Stresses, 
Distortion, Microstructure based 
Prediction of Mechanical 
Properties

3D Scanning 
and CAD 
Generation

Materials/Feedstock 
Development

Qualification and Certification

EXPEDIENT 
MANUFACTURING

In-theater Capabilities

Powder production
CryomillingandAtomization

Optimized Material design
Computational Thermodynamics

NIST Test Artifact

AM Components
ÅMechanicalProperties
ÅPorosity/Defects, 

Residual Stresses, 
Distortions/Geometry

Performance

Design Tools

Processing/Microstructure/Property Relations

Powder Bed 

Powder/Wire Fed

Photocure

Novel Processes


