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NASA & Industry Parinership- : \\

Working Together is Critical

® -

Program Requirements:
A safe, low cost, reliable system
» Development of system on cost & schedule
» Broad access to ‘best’ suppliers
» Low Transition Risk

NASA Roles Contractor Roles

* Program Management * Producibility Engineering

i - Requirements Development Strong . Engineering Support
\ + Design Partnership . g,5plier Management
* Interface Control * Manufacturing &
» Assembly Facilities Assembly
s Operations & Maintenance * Integration & Test
* Logistics

Transition of NASA Ares Design to Boeing is
a New NASA Model
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Qur ProducibilityAioproach Dependent on

L

Collaboration With.NASA

@

NASA Design Team (NDT)  ,1p Producibility Summit
v / Integrated Design / Build Team
. DAC-1A-1C DAC-2 |
° P rOd u Ctl on p d rtn ers «Value stream | Hardware k DAC-3 DAC-4 DAC-5
H mapping (VSM)  processing VSM -DFO « Fastener/detail part | » Model Based Instructi
em bed d ed N N DT of mfg. flows . pELMIA modeling count reductionp . Al?to(ranat:?lnsr;;Zcrzgr:OI\r/]IZtrology
* gﬁt’g'& ns g’s&%&on Iflo‘fv + Cost analysis | * I\D/Iimensional System (AIMS)
. . . N NalySISE/ * Tooling anagement + Shop floor activities
d D ISCI pl N ed a p p roaCh * DFMA Analysis | . Part count concepts and |« Review final « Lean Manufacturing processes
. Knowledfge reduction integration models
capture from + Sign engineering
H1H Delta & other datasets
°
Producibility analyses  wegar et o
leverage collaboration -
Boeing Producibility Team
and model based SRRy _SORY ¥POR ¥ COR
2006 [ 2007 [ 2008 [ 2009 [ 2010

product definition

Ergonomic Assembly Producibility Virtual Assembly Analysis Factory Layout Variation Simulation
Simulation Development Analysis (VSA)

Collaboration andi disciplined approach drives success




Producibility Analysis R\
CAD models are an integral part of Producibility Analysis

Virtual Design Reviews
(VDR) Producibility Analysis

Perform 7 —; L

ProduC|b|I|ty Study ], -
DFMA ;

» Cost Analysis
« Dimensional
Analysis
+ DELMIA
simulations

Feedback to NASA for
Baseline Configuration Evaluate Results

» Evaluate Uncertainty .
4 + Allowance & Variability agalnst.TPMs
* Unit cost
= e Lead times

« Partcounts

—
* All stakeholders are present 2 v0-68-258
* Looks for hardware
interferences * Producibility feed-back loop allows for
* Verifies systems routing continuous improvement

» Evaluates Technician access

Our producibility collaboration has begun




Our Approach ReqU|re§DeS|gn|ng the Production .'

Flow AIong with the Product

*

The Value Stream Approach-
Jointly Executed With NASA

Step #1 e Step #4
Objectives Action Plan
» Customer expectations - Program

* Quality improvement
 Cycle time reduction
* On-time delivery

* Improve cost

commitment/ownership
+ Team improvement targets
* Team Lean plans
» Seize Opportunities
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\ S o D g | e * Visible to all
Step #2 Step #3
Value Stream Mapping Value Stream Analysis
* Engage teams in the "How \__/ « Design to achieve program vision
* Identify waste in the * Integrate Lean Best
process (starbursts) Practices to reduce waste
* Seek new value Start with the Answer: * Integrate Program Management Best

A Baseline Program Sets Targets Practices for Execution
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Model Based Pefinition Reduces

Life Cycle Costs

@

@& Develop Solid
= : @ Model Definition &
> Engineering
Model P ¢ Requirements c
oo Based : 7 Single Source
efinition | W Product Dat
. b roduct Data
: erform
' Multi-Functional
; o Producibility IPS | &~ . Yy § A A /u
e 7 A Reviews - g .
T E i .
YA e U )
DFMA, Dimensional .
Management Include Early
_ Shop Floor
Simulations/ Integrated Prod &
Optimization Lifecycle Data for
; N Sustaining & Ops
Del ¢ B | \XCLEES Control and
Simulations - y to Shop Floor Record As-Built
MBI Authoring - — _{ Configuration
and Visualization - ‘ _J
_ Metrology

Reduces Development;, Production and Sustainment Cost

by Reducing Waste and Defects




The Supply Chain Représents Another

Opportunity for Beneficial Collaboration

® -

* Requirement definition drives cost effective Supply Chain

Draft Reqmts ﬁ

NDT | l : Feedback

Boeing & Release
Suppliers

NDT % Supplier Selection

Boeing led competition

Supply Chain participation key in design phase
— Infuse supply chain producibility inputs into design

Requirements should maintain open competition

Release schedules need to support competition

Influences ability for Small & Diverse business participation



