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FY15 Business Data

Office Budget Reimbursables Much of our budget comes
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Science
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Composite Technology Demonstrations
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SmallSats W

FASTSAT (2010-2012)

MSFC/Dynetics partnership

" puilt and launched
Y FASTSAT, a microsatellite,
" from which Nanosail-D, a 3U
cubesat was launched.

r
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Near-Earth Asteroid Scout, 6u
Cubesat

PULSAR

Programmable Ultra Lightweight
System Adaptable Radio
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Additive Manufacturing Path to Exploration
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3D Printer International Space Station (ISS) W

Technology Demonstratlon Prellmlnary Results

Mechanical Property
Test Articles Functional Tools

A A total of 21 parts were printed on ISS, including the uplinked ratchet handle.
A Inspection and testing of all articles included:

A Structured light scanning X-ray and CT scan Microscopy
A Density Mechanical testing

A Mechanical property differences observed between flight and ground samples

A Additional ISS prints in Spring 2016 will enable additional mechanical properties data
and support hypotheses evaluation

A Lessons Learned have been incorporated into the next generation 3D Printer for ISS
I Additive Manufacturing Facility (AMF) by Made In Space



Collaborative Additive Construction Projects

Additive
Construction
with Mobile
Emplacement
(ACME)

Shared Vision: Capability to print custom-designed
expeditionary structures on-demand, in the field,
using locally available materials.

Automated
Construction of
Expeditionary
Structures
(ACES)




Strategic Vision for Future AM Engine

Systems

Building Experience
ASmart Buyero
Commercial Partners

Defining the Development
Philosophy of the Future

A Integrating Design with
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Reduction in Parts Count for Major Hardware @V

MOV Thrust Structure

Part Count (Approx): 1vs. 6

—_—

MFV (Hidden)

. Part Count (Approx): 1vs.5
Injector unt (Approx): L vs

Part Count (Approx): 6 vs. 255

Mixer (Hidden)

Part Count: 2vs. 8

FTP

Part Count (Approx): 22 vs. 40

OTP

Part Count (Approx):
41 vs. 80

MCC

- OTBV

Part Count (Approx): 1vs.5

CCV |
(Hidden) \ Turbine
Part Count (Approx): 1vs.5 i Discharge
Note: Part counts examples are Duct

for major piece parts and do not
include bolts, nuts, washers, etc



Reduction in Parts Count for Major Hardware m

Fundamental Additive Manufacturing M&P Development Methane Prop.

Systems

Material Properties Certification

I Payloads & Satellites
RP Engine
’ Nuclear Propulsion

7

—

N
\

MPS
Components Upper Stage Engine
LPS Prototype Engine ;
RS-25
CCP

Parallel & Congruent Activities

I

Building Foundational Additive Manufacturing Industrial Base



