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Digital Twin Broad Transformation
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“You Can’t Always Get What You Want”
What Digital Twins Are and Not about!

Interdisciplinarity - analyzes, synthesizes and harmonizes links between disciplines
into a coordinated and coherent whole

Model Based - Model of Models (MBx — model based everything)
Collaborative--Predictive--Descriptive--Investigative--Cognitive—Corrective
As-Designed — As-Built — As-Operated

2 Digital Twin requires a physical asset (apologies to my AIAA friends)

Q Multidisciplinary - draws on knowledge from different disciplines but stays within
their boundaries

Q Renaming other technology - MBSE, Digital Thread

N siloed execution — “throwing it over the wall”
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NASA Digital Transformation Initiative

DT Strateg | C Th rusts Work = Mission Outcomes

Transformation Architecture to describe the functions DT Outcomes Tier

in our NASA enterprise and their relationships, along

with the requirements/standards/guidelines for Transform our products and processes to

assuring their seamless integration making best use of maximize our efficiency and effectiveness

DT described in the six Thrust Strategic Roadmaps Process 10 enable bolder missions Eastes
ransformation

DT Accelerants Tier

Harness machine capabilities to
augment human intelligence in
an era of big data

Employ digital models to enable
our people to address increasing
complexity, scope, speed,
uncertainty & changes

DT Foundations Tier

Ensure the data we need is Findable, Foster Gieital s
Accessible, Interoperable, and g YWy,

Reusable (FAIR) to power enterprise connection,

data-driven decision making Collaboration and growth mindsets

Workplace =

Cyber-Physical Environment Enable agile teaming via seamless, secure
internal and external collaboration

Workforce =
Innovation Core w/ Growth Mindset




Technology Drives Exploration to the
Moon, Mars and Beyond

TECHNOLOGY DRIVES EXPLORATION

Rapid, Safe, and Efficient Expanded Access to Diverse Sustainable Living and Working Transformative Missions

Space Transportation Surface Destinations Farther from Earth and Discoveries
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Testing and Certification, Today
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Analysis
Validation

Design Value
Development

Material
Property
Evaluation

Gap in Vianufacturing Innovation

Government & Private
Universities

Investment

Digital Twin

Sector
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Digital Integration Allows Predictive, Detective, and Corrective -

Real Time Accurate Decisions

10T

SOLUTIONS
WORLD CONGRESS

CONSORTIUM

®



-
(9}
0
7]
9
o ’ Thermal History
(118
& < R
g Laser power ‘ [ f
£ Scan speed ' .l B=
g Scan strategy '
n_ . . |
" Hatching distance
0 Layer thickness
S M
o
S cee
o \ -
PO i Topriew B
o . N N D Coornen
: \ - ,
Time interval
2 ) * Mechanical properties
O Number of parts . * Grain structure & texture
a ) ) ] Part geometry and size * Part performance
3 Build orientation * Defects
E * Surface roughness
(o)

Powder Process Structure Performance

0T 2 :

PRDIRS CONSORTIUM

DIGITAL SUMMIT 2021



Past is Prologue
Linkages between Technology, Manufacturing and Commerce
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.vickers@nasa

- Thank You!
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