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National Aeronautics and Space Administration

e History

* Vision, Mission

* Success Story

» Cost Savings/Avoidance
« Collaborations

« Ongoing Activities

* Future Plans/Issues
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National Aeronautics and Space Administration

Fabrication Alliance

. Formed strategic alliance (co-op) among Fabrication Divisions at Code R Centers
(LaRC, GRC, DFRC, ARC) to leverage manufacturing capabilities (1995). Began with
1994 ZBR

— Four independent manufacturing divisions to operate as one
— Need to explore interdependencies vs. independencies

. Received “NASA Team Excellence Award” at the 12™ NASA Continual Improvement
and Reinvention Conference, April 18, 1997
. Original alliance membership expanded to include: GSFC (1999), MSFC (2000), JPL
(2001), and JSC (2001), KSC (2003), and Stennis (2003)
— Ten NASA Centers manufacturing capability represented (KSC and SSC
contacted)
— Committed to weekly telecons quarterly face-to-face meetings
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National Aeronautics and Space Administration

Fabrication Alliance
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VISION

To foster a manufacturing organization that effectively integrates the
resources of member NASA Centers to operate as one

MISSION

To continue the alliance among the member NASA Centers in order to
optimize NASA manufacturing capability through innovation,
teamwork, and cost-effective methods that focus on customer
satisfaction
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National Aeronautics and Space Administration

Jim Alwyn Ames jalwyn@mail.arc.nasa.gov 650-604-3044 (Phone)

Mike Frediani Ames mfrediani@mail.arc.nasa.gov 650-604-0700 (Phone)

Dave Oates Dryden david.oates@mail.dfrc.nasa.gov 661-276-3633 (Phone)

Casey Blaze Glenn Casey.A.Blaze@grc.nasa.gov 216-433-2119 (Phone) 216-433-3362 (FAX)
Daniel J. Gauntner Glenn Daniel.J.Gauntner@nasa.gov 216-433-3254 (Phone) 216-433-6382 (Fax)
Lee Niemeyer Goddard Lee.Niemeyer@nasa.gov 301-286-5251 (Phone) 301-286-1717 (Fax)
Steve Simonds Goddard Stephen.E.Simonds@nasa.gov 301-286-6453 (Phone) 301-286-1649 (Fax)
Herman Taube Johnson herman.w.taube@nasa.gov 281-483-3826 (Phone)

Bill Revere JPL william.r.revere@)jpl.nasa.gov 818-354-1415 (Phone) 818-393-5008 (Fax)
Lewis Soloway JPL lewis.j.soloway-122249@jpl.nasa.gov 818-393-0680 (Phone)

Eric Thaxton Kennedy eric.a.thaxton@nasa.gov 321-867-8267 (Phone) 321-867-1670 (Fax)
H. Russ McAmis Kennedy harlold.r.mcamis@nasa.gov 321-867-1890 (Phone) 321-867-1670 (Fax)
Stewart Harris Langley stewart.harris@nasa.gov 757-864-5439 (Phone) 757-864-8840 (Fax)
Carl Voglwede Langley carl.j.voglewede@nasa.gov 757-864-7951 (Phone) 757-864-8840 (Fax)
Tammy Cottee Langley tammy.s.cottee(@nasa.gov 757-864-8747 (Phone) 757-864-8840 (Fax)
Ronnie Akins Marshall ronnie.g.akins@nasa.gov 256-544-1023 (Phone) 256-544-4307 (Fax)
Jerry Wright Marshall jerry.l.wright@nasa.gov 256-544-4443 (Phone) 256-544-4307 (Fax)
Dale McCarty Stennis samuel.d.mccarty@nasa.gov 228-688-4444 (Phone) 228-688-3246 (Fax)
BobHeitzmann Stennis robert.j.heitzmann@nasa.gov 228-688-2210 (Phone) 228-688-3011 (Fax)
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National Aeronautics and Space Administration

Fabrication Alliance
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* Successful Because:
— Management support (Code R Advocate, Steering Team)
— Adoption of workforce strategy
» Develop unique processes/products, integrate adaptive, and outsource routine
« Share unique, adaptive, routine strategy with Alliance members
— Nurtured “research team” concept

» Development and integration of new products/processes through partnerships
with researchers, engineers, technologists, academia, and business

» Share product/process achievements with Alliance
— Value is obtained through cooperation, not competition
— There is mutual respect through personal relationships among members
— Open and honest communications occur between Centers
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National Aeronautics and Space Administration

Fabrication Alliance
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= The synergy of Alliance members provides a means to cooperatively and
Ty I collaboratively approach decisions facing the members. Implementation

-yl of the original Co-Op goals led to increased knowledge and

~ 8§ understanding of the joint and individual value of the members. From the
- § interaction of the members a number of activities developed:

‘Utilization of manufacturing capability

—GRC Parametric Inlet test article (LaRC, ARC, MSFC, DFRC,
GSFC)

—ARC Subsonic Transport Aeroacoustic Research (STAR)
test article (LaRC)

—GRC Ultra Efficient Engine Technology (UEET) baseline
exhaust mixer (LaRC)

—LaRC Aft Flight Deck (AFD) glare shield (GRC)

—DFRC DC-8 Lear Experiment rack, DC-8 LIDAR chiller intake
flapper valve (ARC)

—JSC Return to Flight Hardware
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National Aeronautics and Space Administration

WORLD NEWS & ANALYSIS

Improved Inlet

100% external compression means
less complexity, lighter weight

STANLEY W. KANDEBO/NEW YORK

ASA Glenn Research Center

engineers have concluded

Phase 2 testing of an innowva-

tive, external compression in-

let that could be used on

manned and unmanned supersonic
aircraft.

Called the Parametric Inlet, the unit

was originally developed by TechLand

Research in conjunction with Boeing.
MASA Glenn's role has been to conduct
extensive amounts of computational flu-
id dynamics work. Wind tunnel tests of
the inlet in 2003 were aimed at verify-
ing its basic performance. The latest tri-
als, totaling some 25 hr., were focused
on optimizing inlet design.

The evaluations were conducted in
MNASA Glenn’s 10 X 10-ft. supersonic
wind tunnel in Cleveland. The inlet is
designed for Mach 2.35 conditions, but
is being run off its design point to de-
termine how well it will function. In-
vestigators have examined inlet per-
formance over a Mach 2.26-2.4 speed
range; and late last week before wrap-
ping up tests, they expected to extend
this down to Mach 2 conditions.

The inlet, which is about ome-quarter
scale, has a simple movable ramp and four
blecd regions that are vared individual-

by. The main advantage of the inlet is that
it utilizes 1009 external compression,
which prevents “unstart” conditions. Typ-
ically., a mixed compression inlet of the
type nommally used on supersonic aircraft
employs oblique shock waves internal and
external to the inlet to decelerate air.
When the waves move outside the inlet,

corwls that greatly increase drag. The Para-
metric Inlet, according to mvestigators,
does not. *It has a very small cowl,”™ said
Tom Biesiadny, chief of the inlet branch
at MNASA Glenn. The inlet also is less
complex than comparable inlets, which
means it’s much lighter in weight and
easier to build, he observed.

Wind tunnel test funding was
provided under NASA’s Ultra-Efficient
Engine Technology project and by the
U.S. Air Force. Techland and Boeing
are secking a patent for the inlet. If ad-
ditiomal funding can be secured, inves-
tigators would like to use the Paramet-
ric Inlet as a testbed for various flow
control devices aimed at improving in-
let performance. o

unstart ocours. This
dramatically in-
creases drag and
decreases inlet ef-
ficiency.

External com-
pression inlets have
been a means of
eliminating unstart,
but they come
with a perform-
ance

penalty —they
usually have large

PR G i e (RNTTR

Quarter-scale
Parametric Inlet,
being developed by
TechLand Research
and Boeing, has
undergone two
wind tunnel cam-
paigns at NASA
Glenn.
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National Aeronautics and Space Administration

Fabrication Alliance

- Joint purchasing strategy
—LaRC Stereolithography for proof of concept
—GRC Selective Laser Sintering and Laser Engineered
Net Shaping for proof of concept
« Sharing and exchange of equipment
—GRC Coordinate Measuring Machine to LaRC
—JPL SLS 2500 to ARC
—ARC Autoclave to JPL
—MSFC surface finisher to GRC
—GRC material/ tooling to Alliance (surplus utilization)
» Sharing of management software
* Development of Alliance ISO Team
*RECOM
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National Aeronautics and Space Administration @

Fabrication Alliance
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($9 MILLION SINCE 2006)
*Consolidations ($3.4 M)

—Building Consolidation
—RECOM (SEB)

*Technology Sharing ($5.6 M)
—CAD/CAM Standardization
—Surplus Utilization
—Tech Cross-training
—Equipment Leasing

-“Best Business Practice” Sharing ($.04 M)
—Position descriptions, ISO 9000, Full cost strategies,
management information systems, awards
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National Aeronautics and Space Administration

Fabrication Alliance

Fabrication

Technology

Jangley Research Genter,

* Resource sharing

» Coordinated capital equipment procurements
» Surplus resource utilization

« CAD/CAM user’s group

* Continuous Improvement Team

 Telecons and face-to-face meetings
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National Aeronautics and Space Administration

Fabrication Alliance

» Establish Headquarters advocate for manufacturing

 Effective use of internal resources (unique capabilities,
new technology development and integration,
concurrent design and fabrication)

_ » Effective coordination and distribution of Center
capabilities

« Agency strategy for sourcing

* Center to Center transfer of funds
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National Aeronautics and Space Administration
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National Aeronautics and Space Administration
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National Aeronautics and Space Administration

Cryogen

ically Cooled Rocket Nozzle

AT

|

n |
HEHE A

www.nasa.gov s

10/17/2006

Engineering Systems Division



National Aeronautics and Space Administration

Engineering Systems Division 10/17/2006 WWWw.nasa.gov e



National Aeronautics and Space Administration

NASAC-79-1034
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National Aeronautics and Space Administration

NASAC-80-2840
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National Aeronautics and Space Administration

NASAC-85-8313
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National Aeronautics and Space Administration

NASAC 86-1125
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National Aeronautics and Space Administration

NASAC-88-11764
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National Aeronautics and Space Administration

NASAC 389-00837
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National Aeronautics and Space Administration

NASAC-89-08437

......
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NASAC-90-08375
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NASAC-92-06765
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