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1. Virtual Manufacturing Networks
2. Legacy Part/Assemblies
3. Manufacturing Launch of New Products or

Manufacturing Processes
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Network-Centric Manufacturing Enterprise:

“a loosely coupled enterprise, which is formed by
many partners (whole or parts of real companies)
enabling a group of individual real enterprises to
operate more efficiently and effectively, as if it is a
single global enterprise to fulfill a specific mission”.

‘ L
'\¢ cosTvIisIon
b J



'oyle Center for
AANUFACTURING
TECHNOLOGY
Supplier
Supply chain information —
synchronization: -aaj’;' :

« Data is fed to the Doyle
Center from supply chain

partners. Supplier

» Data is accessed through
the Doyle Center Portal.

_ Supplier
» Supply chain partners see

permission driven views.

_my
[
T —

Portal
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| | > MANUFACTURING
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« DCAA overheads and rates
* |dentities of some sub-tier suppliers

« Details of manufacturing process
— Process sequence and some process parameters
— Direct and indirect materials
— Production equipment
— Tooling
— Process limits

Some derived specifications
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 Qut of production (legacy) equipment still in use in the
field by the DoD, but no longer supported by the original
manufacturer (OEM)

 Surge in demand depleted inventory
 Procurement and supply base at capacity

 Result: lead-time and cost for spares are excessive
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« GAOQ recommends that DoD (GAO-07-281)

— Set lead time reduction goals and measure progress

— Report on cost and financial impact of initiatives to
reduce lead times

« Recommended approaches
— Streamline administrative processes
— Improve oversight
— Develop joint strategic relationships with suppliers
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 Streamline administrative processes
— Web portal to support workflows

— Reduce duplication of efforts
— Blanket purchase orders

* Improve oversight
— Portal transaction visibility and archive
— Business intelligence dashboard for metrics
 Develop joint strategic relationships with suppliers
— Suppliers pre-qualified by capability and capacity

— Manufacturing networks assembled of suppliers providing
manufacturing services
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 Business process to reverse engineer hard to
source parts resulting in
— technical data package
— manufacturing process
— “should cost” model

* apool of qualified suppliers, organized into a
NCM>M enterprise
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|

Does No
Technical .
dentiy
Legacy Part Package (TDP) (Level lll drawings)
Exist?
Develop
Create “Should Manufacturing
Cost"” Model Engineering N
Process
. 5M
Esiﬁ!:::‘ ::aM Release TDP & Manufacture
: pri ————» Manufacturing ——» 1% Article/Low
with Qualified
. Process Volume
Suppliers
Update TDP &
. After Action place in
Inspect & Ship o Review o Repository for
future use
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 Technical data packages

— All applicable drawings, associated lists, specifications, standards,
performance requirements, quality assurance provisions, and packaging
details necessary to support an acquisition strategy and ensure the
adequacy of item performance.

o Technical manuals

— Publications that contain instructions for the installation, operation,
maintenance, training, and support of weapons systems. A maintenance
technical manual normally includes maintenance procedures, parts lists or
parts breakdown, and related technical information or processes.
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« Typical Legacy Data Challenges
— Flat folder with hundreds of documents
— Drawings, BOM, specifications
— Drawings often scanned images with hard to read notes
— Suppliers of parts may be out of business
— Parts may be obsolete
— Questions to prime/agency customer may take long time to answer

 Every bidder must re-build the TDP to create bid
— Adds cost and time to process

 Proposed Solution

— Professional engineering services firm to create single TDP in neutral
formats
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Product

The products defined by
the design data

(50+ yrs)

Long Term Data R

Engineering
Release
(Type Design Data)

Storage
The technologies used to
store & retrieve the digital
data

(~10 yrs)

Applications

The technologies used to
interpret the data

(=3 yrs)

B
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Requirements
Functional Design
Geometry
Bill of Material
Build Definition
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Support Definition

Simulations

ittty

Producer

Descriptive
L]

Infi

Administration

Product Data Lifecycle Management

Preservation Planning

Data Descriptive Queries

Info
Management Results
9 Access sets
Qrders |

Consumer
f_)ﬁ

Archival
Storage

Customers
Customer Support
Finance
Regulatory Agencies
Inspectors
Mechanics
Suppliers

Source: AlA
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« Kenneth Krieg, US Under Secretary of Defense for Acquisition,
Technology and Logistics (DoD USD ATL)

« Memorandum “Standard for the Exchange of. Product Model
Data (STEP) --- ISO 10303", June 23, 2005

e Recommends:

— Implementing an approach for managing digital product/technical
data across DOD

— Ensure product model data meets ISO STEP requirements
— Adoption of ISO 10303 to enhance interoperability

— Ensure procuring activities plan, purchase and accept delivery of
product/technical data only in digital formats specified by the
Guidance on contracts awarded
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Capabilities
—  Web-based
— Parts & assemblies
— Parameter templates
—  CAD conversion
—  Viewing
— Secure access
— Message threads
— Project management
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« CAD Integration - |
— Extract parameters e
 dimensions i :
« tolerances
* properties
— Filter and map to cost drivers

PR D i e

Bsian][| 8% P @ || B Slnec.| o, | Moon | Sooi.[Doer. Brws. | o] soow | Hhew. | [SED s

° Part/Assem bly SpeCIflca‘tlons Description | Specification [_BOM_] BOM Explore | BOM Material Cost [ Estimate Cost |

Parameter

—~ From CAD or EEC templates = [ — o
. . . |diameter | |diameter | |12D | |n'|rr|
— Derived specifications et  reighe Ic =
|Iength | |Iength | |hEight + thicknesz | |n'|rr|
|thiu:|-cr|e55 | |thiu:|-cr|e55 | |l. | |n'|rr|

1. Click add new to add rows to the table then type the parameter information directly into the table.
2. Drag in existing parameters from the global parameters folder in the data menu.
3. Delete parameters from the table by right cliding and selecting delete parameter.
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BOM & BOM Status:Ops
[ ] BO M | Name | Material | Required | Config | Qty per | EUCM | Effective | Make | Unit Cost | Material C05t|

© | [Rings Nozzle| | Rings Nozzle ¥ Yes | 1 Ea 12/13/200| M 1464.59 1464.59
—_ RaW Ma‘terlals )| |Heneycomb |Honevcomb Panels Nozzle v| |Yes v| Ea M 3336.13 6672.26

© | [sheet Metal | | Sheet Metal Throat (v | ves ¥ Ea M 1990.81 1990.81
— Components Add ew
— Supplier

Parts/Assemblies

Clidk sadd new to add rows to the BOM table then type itern information directly into the table.
Drag in existing matesials and compenents from the dats menu into the BOM table.
Delete BOM items by right clicking and selecting delste item.

Create a configuration of the bom by entering the configuration name in the confiquration name field entering a part number then didking the Save

Ll S

« Material Library e

Material Schedule - Calibre

- SuppheI’S Supplier: | Dow || Add Suppliers |
—_ VOlume pnClng Lead Time Unit:
_ Lead tlmeS (yMonthly (O Quarterly (& Yearly

. Year 2002
— Price schedules
— Landed costs

Volume (ea)

Unit Price {$faa]l‘ Lead Time | Landed Cost (%)

5,000.00 |0.0400000| |5.00 | [ 0.00000000 |
[0.0300000f  [5.00  |[0.00000000 |
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— |E time standards
— MIL-STD +-5% accuracy
— Mech., Elec., Assembly

uild Process Flow

tandard Process Library

Reverse Engineering

[ (6 cosTvision

OxBaQ
HLI products
E LI Assemblies
HLI Parts
Bl Manufacturing Processes
(3 User Library
E & public Library
B & Time Library
E 3 Assembly
Bl iachines
(3 Broaching Machines
B chemical Machining
H (3 peburring
B3 orilling
3 Electronic Febrication
(3 Finishing
Furnaces
(3 Gear Cutting
(3 Grinding machines
H (3 Hotworking
B3 Inspaction

(3 Machining centers
(3 Marking
(3 Milling Machines

H (3 packaging
ElC3 presswork
[ Saving and Cutting

=

(3 Tooling
3 Turning
E 3 welding & Joining
H LI Tools
mra

1

[ Machining and tool replacement

(3 molding Machines ———————

(3 Thread Cutting and Form Rolling

'\a cosTvision

OxEQ
L e Lary
Assembly
Boring machines
Broaching Machines
Chemical Machining
Deburring
Drilling
Electronic Fabrication
Finiching
Furnaces
Gear Cutting
Grinding machines
Hotwarking
Inspection
Machining and tool replacen
Machining centers
Marking
E 3 Milling Machines
EE Molding Machines
B slowMolding
B3 Extrusion molding
[E (3 Glass- doth layup
3 Hot- & cald-chanber die c2
[ 1sostatic molding
B3 Plastic preform molding
(3 Plastics Molding
B3 Thermoforming
(3 Thermaoplastic Injectio
[ (3 Thermosstting Plastic
Packaging
Pressvork
Sawing and Cutting
Thread Cutting and Form R
Tooling

Turnins

(2]
M

WWW. i

—

N
1\6 cosTvision

OxBaQ

(3 1sostatic molding

(3 plastic preform molding

B Plastics Malding

B3 Thermoforming

E & Thermoplastic Injection
ES Op Element

2| Cardboard interlayer for dispose

2] Clip off part from runner

] Eject

]| Guillotine degate

Hold low pressure/boost
=] Holding/cure
] Holding/Cure
] Holding/Cure
=] Holding/Cure
] Holding/Cure
] Injection
=] Load powder into hopper
] Lubricate Mold
] Mald Close
=] Mold Open
] Open gate, remove parts, close gat
] Piarce holes in part
] Saw off gate
2] Screw return - nylan
=] Scraw return - poly materials
] Set Up
| Stack dispose
E] Twist off part from runner
] Visual inspect parts
(3 single Operation

Thermoesetting Plastic
Packaging
33 presswork

- lylon

- Pollypropylene
- Palyethylens

- Polystyrena

ceaaonline.com

J Process Flow Table | Process Flow Viewer | Estimate Cost

Process Flow Name: |5\rnp|e round process | [ Table Configuration |
.
— Steps, yield, scra e
Operation Name Adjustment Factor | Yield | Scrap(%) | Labor
1 1
1 cut rod 1 .00 |Sawing and Cutting -
. 11 | Setup .00
1.2 | Load bar, angle, pipe on side table 1/Product_Num .00
a O r’ OO S ] eq u I pl I Ie n 1.3 | Vise, tighten and loosen on stock, position stock against stop .00
14 | Start and stop blade .00
15 CRS material abrasive sawing 1 .00
N N 1.6 | Position and clear coolant line .00
O re I n I rary 2 grind rod 1 .00 Sawing and Cutting A
24 | setun .0n
1. Enter new process i into the table directly,or drag and single from the dats menu.
2. Dreg an existing process flow into the table and edit it as needed.
3. Clidk the process viewsr tab to view & graphic ion of the process flow and ceste maoos.
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B Paolycarbonate

« Compare different
manufacturing approaches Bowm

N organic Dye

Reflective Coating

B Lacquer Coating

B Sermi reflective

— Volume o
— Cost e
— Lead-time
» Select approaches that |
meet program and war-  process | %
fighter needs -
S s $10.00¢ o
$0.00 I ng?'”e
123456

Single Operations
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 Database of suppliers
with pre-qualified i
process capabilities and | - =-
histories

« Send out TDP for
supplier quoting

« Collaboration tool
manages clarification
messages and
discussions
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* Access TDP to qualify opportunity
« Clarifications through portal
* Supplier proprietary information
— Labor, machine, material, overhead rates
— Process set- up/cycle times, yield, scrap, tooling

JD

Single Operation Description

] Resource | Estimation Cost

Process Family: | Maolding Machines v|

Frocess: |Thermu:-|:llastic: Injection v|

Name: * |Ir|jec:ti0n Malding |

Yield: * [0.989 |

Material Scrap Rate: * |.IZIIZI h‘i:

(O Input Time Directly
(#) Calculate Time

Time Calculation:

« Manage quoting and discussions with second tier suppliers
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 Key Performance Indicators (KPI)
 Performance to schedule

* Inventory velocity (RM/WIP/FG)

Quality (Scrap, work on quality hold)
Performance to cost targets (Actual unit cost)
Supplier scorecard
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ANNH

Integrated
analytics and
dashboards

lopecs fmance  Operstions Saler and Marketng

Tupics Scorecard Standard Yiew Cantent Editar Web Part -
« Dvisions Srarweard Rraults
R o e Expand A Collapese Al Suplurnbur 2003
S Wa haue seen a decline in overall
* Strategy rawatiea Subacratiean = rnargins as se snndinue aue thannel
St Searecard Previnus Cureent Tarqet Status Teemd R Bt piars Bus | nxpnsn:mn sratacy. Athough us baus
A = x i 7 & o i 1E0 mw::;lu.iq L] aLeditad NUMEIoGE s s botriara,
- Lacaticns I~ Financial e @ I Pt bhrard Vo Baned o 8 G castamer sakvice lsuct anc impacing
= B = ’ e aur avarall arrmarmer sunedenoe, Tz
i [= Tricrease Reyanin 1004 @ B cranTabkn LD £:37:0 4 kbt tatiioa
e e YO Ruvania Growt W000% 19.00% @ [Hitsthiahaadineal il
& &dd Listing f A S Purinbeand K bassd on & Ei 41151 A
: i e ALY | Highlighte
@ Create Sudarea Fave Produs: Revenus 9155 §21.812 . k: Via Fisie mada gead propdis on el
o Upluad Document [= raintain Marging 49 4% ﬂ, Remit.. I;::H:‘I:::E
2 iy T Tretwd 408 ca iy i LgaErar #aaris, To B el & niEn Avsnt, tholt "AS em Bearm Saoa, _5_
o Charge Sallings Predit 261 412243 @ PRt afficimncy KP IS el bedd Ed
T ; ;
bt el Gt Margin # 1 FRaEw - : h
G Manzge Contznt P Hovails Viewar ey InSl de t e
G i Diseount % M ez @ - :
et e 3 . Form Salex lar fAgwars ML Skots Fawefor Lo Angelse || Slge Selekie Sanfsgo
ok s e 1= Contre! Spend 1004 .
= Edit Page E @ el 7540 iy vauie: 10010 g vabiw 15,142 i SCOI’GC&T
Lipense T 1r#0% 1idl% . Deat 11,078 Gaal 10,577 e 1L1ge

n [t [

Revenue, Budget, Met Income

One-click drill-

ML Integrated alerts - : through
i | and bubble-up : gl proe to detailed KPI
. _ || | exceptions e

e E“. 'JLL'L... :.
$56,227.03; 8§57 L&
v v

| 161 575,94 E57 57461 ‘d
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 Delivers legacy parts at the desired mix of cost and
lead-time
 Streamlined administrative processes

— Eliminates duplicative efforts

— Creates a technical data package that can be stored for
future use

* Improves oversight
— Portal visibility and archive to transactions

o Establishes joint strategic sourcing relationships
— Provides an expanded pool of pre-qualified suppliers
— Fosters collaboration across the supply chain
. — Applies to all types of parts, assemblies and processes
'\¢ cCosTVISIONn
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Manufacturing Launch
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 Performance of DoD systems driven by mnovatlons
(materials, mfg processes, IT)

 Corporate R&D labs are focused on sustaining
Innovations

« Small businesses develop primary disruptive
product/process innovations

— Universities have limitations for military & security
* International Traffic in Arms Regulations
* Foreign graduate students in science and engineering

— Commercial Venture Capital (VC)
« After technical risk has been mitigated

— DoD Small Business Innovative Research (SBIR)
* High technical risk
\¢ cosTVvISION
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« How does an organization that has never
manufactured in volume plan to?

— Transition to contract manufacturer
— Build up internal capability
— Strategic partner

* Producibility and affordability are secondary to
performance and evaluated too late
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« Phase Il Small Business Innovative Research (SBIR)
grantees survey

— National Science Foundation in 2006

« Open ended question
— Why was commercialization unsuccessful?

e Most common response
— Product or mfg process not cost competitive
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« MRL 3 Process Flow Chart
— ldentify cost drivers with initial cost models

« MRL 4 Detailed Process Flow
— Key manufacturing processes with detailed costs

« MRL 5 Value Stream Map (VSM)
— Current state cycle times, capacities and waste

« MRL 6 Simulation Models
— Initial simulation of current state, VSM future states

« MRL 7 Simulation for improvements
— Determine bottlenecks, cost reductions
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MRL Thread Sub-Thread MRL 5 MRL 6 MRL 7
Engineering Producibility Initial producibility of | Initial trade studies Producibility
Program technology conducted - enhancements have
completed performance vs. Trbegun (i.e. DFMA,T\>
(components) producibility
Cost Cost- Weapon Manufacturing Evaluation performed | Detailed
Svetem | evel costs considerations | 0N subsystem DTC | production cost
Prog ram Man ag em ent affect techn0|ogy goals to show that estimates
choices and they are achievable. | established.
development. T F
Process Modeling and Production simulation | Initial production Simulation
- T . ““nulation software identified line simulation models used to
Manufacturing . S :
9 oduction Line) models developed determine
bottlenecks and
imprmlg_pmces&_

* The models and simulations for the MRL threads are inter-dependent.
* Models belong to different organizations in the extended enterprise.
& ° For simulation based acquisition, models must be integrated.

' .
\9 COSTVISION



Presented at the 2007 ISPA/SCEA Joint Annual International Conference and Workshop - www.iceaaonline.com

oyle Center for

\ANUFACTURING Summary. -
FECHNOLOGY | -

 Costing Is a critical function of Virtual
Manufacturing Networks

 Legacy parts need should-cost models for
buyers and suppliers

 Manufacturing launch of new
products/processes needs costing for feedback
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