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NASA Manufacturing is...

N

Technology Challenges

v’ In-space/on-orbit
manufacturing

v Additive Manufacturing

v’ Composites

v Metals Processes

v’ Advanced Materials

v’ Digital Manufacturing (e.g.
process modeling)

v and more... (e.g. NDI)

Infusion / Cost / Performance / Transformative / Crosscutting



NASA Technology Strategy & Roadmaps

TA 12: Materials, Structures, Mechanical Systemes,
and Manufacturing

12.0 Materials, Structures, Goals: Develop materials to increase multi-functionality and reduce mass and cost (radiation
. Mechanical Systems, and protection/mass reduction challenges). Provide innovative designs and tools for
M D St rate g|c Manufacturing robustness and superior structural integrity for deep space and science missions

(reliability/mass reduction challenges). Design and develop robust, long-life mechanisms

Tec h no I ogy F ramewo rks capable of performing in the harsh environments (reliability challenge). Advance new

processes and model-based manufacturing capabilities for more affordable and higher
performance products (mass reduction/affordability challenge).

Technology Integration and Investment Framework X - - y - -
- .g I . 12.1 Materials Sub-Goals:  Design materials that have multiple tailored functions to meet specific mission needs.
e e 12.2 Structures Sub-Goals:  Develop lightweight, robust, multifunctional, smart structures that are reliable and predictable.
12.3 Mechanical Systems Sub-Goals:  Improve life and reliability of mechanisms to extend the life of space missions.
% Improve the precision alignment capability of mechanisms to extend the capability of deployable
- structures.
12 4 Manufacturing Sub-Goals:  Develop innovative physical manufacturing processes combined with the ‘digital thread’ that
integrates modern design and manufacturing.
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2015 NASA Technology Roadmaps = == 117 Active, 59 Partnerships, $702M
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2020 NASA Technology corer et gsers & pveloomen: v 100
Taxonomy

Nondestructive Evaluation Program _
SEPTEMBER 2018

Game Changing Development _
Center Independent Research & Development: MSFC IRAD _
Center Independent Research & Development: GRC IRAD -
Space Life and Physical Sciences Research and Applications Div... -
Strategic Astrophysics Technology -
Advanced Air Vehicles [l
Flight Opportunities -
Astrophysics Research and Analysis Program -
Heliophysics Technology and Instrument Development for Scie... -
Technology Demonstration Missions .
Center Independent Research & Development: JPL IRAD .
Center Innovation Fund: MSFC CIF .
Instrument Incubator .
Advanced Component Technology .
Planetary Instrument Concepts for the Advancement of Solar S... .
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Desired Future State

- Data Can Be Integrated and Automatically
Couple the Virtual and Physical

+ Digital Twin — Digital representation of a
physical process/system/object

« Digital Thread — Communication framework
that allows a connected data flow
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Digital Transformation

Digital Transformation Major Trends
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Industry 4.0

MGI/ICME

Digital Twin / Digital Thread
Big Data / Data Analytics

Al /VR /AR

Robotics / Autonomous Systems
Model-based Engineering (MBx)
3D Printing

Discipline Physics-based Models
Integrating Science / Engineering
Biomimetics

Collaboration environments
And more...

t Scott Kelly on a
Spacewalk
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Digital Integration Allows Predictive, Detective, and Corrective —

Real Time Accurate Decisions




Manufacturing USA — National Network of

National & Global Alignment

Manufacturing Institutes

NEXTELE

Flexible Hybrid
Electronics

San Jose, CA

SMART
ERORACTURING

%'M

Smart Sensors
and Digital
Process Control

Los Angeles, CA

@: DMDII

Digital
Manufacturing
& Design

Chicago, IL
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Lightweight
gMetalg

Detroit, MI

€I=MAD
INSTITUTE

Sustainable
Manufacturing

Rochester, NY

NATANX O .
Anzavi &'biofabusa
Integrated Regenerative
Photonics Manufacturing
Albany, NY

Manchester, NH

Rochester, NY

ManufacturlngUSA”

America Makes
Additive
Manufacturing

Youngstown, OH
El Paso, TX

1lacimi
NG ARM
Advanced Advanced
Composites Robotics
Kg‘;’;xg{f;v-’r/v Pittsburgh, PA
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Advanced
Fibers and

Textiles
Cambridge, MA
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PowerAMERICA

Wide Bandgap
Semiconductors

Raleigh, NC

[ g mases

Modular
Chemical
Process
Intensification

New York, NY

NIMBL

Bio-
pharmaceutical
Manufacturing

Newark, DE

v U. S. MATERIALS GENOME INITIATIVE / National Nanotechnology Initiative

v" UK Catapult Centers
v" Fraunhofer Institutes, Others....

STRATEGY FOR AMERICAN
LEADERSHIP IN ADVANCED
MANUFACTURING

A Report by the
SUBCOMMITTEE ON ADVANCED MANUFACTURING

COMMITTEE ON TECHNOLOGY

of the
NATIONAL SCIENCE & TECHNOLOGY COUNCIL

October 2018

v' Develop and transition new
manufacturing technologies

v" Educate, train, and connect the
manufacturing workforce

v Expand the capabilities of the
domestic manufacturing supply chain




Thank You

john.h.vickers@nasa.gov



