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Situation

« Model Based Enterprise (MBE) is the new standard for life

cycle management of weapo

n systems

— System definition optimized around a core set of product models

— Promises rapid, seamless, efficient, and af

‘ordable deployment

— Source model created during system design phase then reused
ughout the lifecycle

across DoD enterprise thro
 Proficient employment

more than just geome

design)

Ifecycle
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ry to support a wi
— Designers/modelers must consider system life

— Digital Master should be the bec
orovisioning, cataloging, mainte
and other operations and sustal

rock for manu

(design to disposal)

MBE requires models to include
de range of uses

cycle needs (beyond

‘acturing,

nance, overhat

|, parts procurement,

nment processes throughout the



System Life Cycle vs Cost

Life-Cycle Cost
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LIFE-CYCLE COSTS

A
PROGRAM INCEPTION 10C OUT OF SERVICE

YEARS

A

60% of System Total Costs Result from Operations and Support,

which covers 75 — 85% of the Lifecycle

LMI

Ref : Operating and Support Cost Estimating Guide", 2014 https://dap.dau.mil/acquipedia/Pages/ArticleDetails.aspx?aid=e8a6d81f-3798-4cd3-ae18-d1labafaacfof




Digital Master Must Support Multiple Needs

Each area of Life Cycle Support comes with it's own (and sometimes) unique data
requirements that must be supported by the Digital Master.
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Digital Master Must Support Parts Procurement
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x
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Management

Non Graphical Attributes Parts
Procurement
(Sustainment)

<Part>
<PartName>basePlate 1</PartName>
<Description>1.50 ¥ 5.75 X 26.75 PLATE</Description>
<Material>ASTM A38</Material>
<Quantity>2</Quantity>
<Finish>
<UnMachined>
<Prime>Formula 150 Primer</Prime>
nstruction>UNMACHINED SURFACES SHALL BE THOROUGHLY CLEANED</Instruction>
<Paint>Formula 150 Topcoat</Paint>
<Spe cation>MIL-P-24441</Specification>
</UnMachined>
<Machined>
<Prime>None</Prime>

<Instructicn>None</Instruction>

1</Paint>
<Spe cation>MIL-P-24441</Specification>
</Machined>
</Finish>
</Part
<Part

<PartName*basePlate 6</PartName>
<Description>.50 ¥ 3.25 ¥ 4.75 PLATE</Description>
<Material>ASTM A38</Material>
<Quantity>8</Quantity>
Finish>
<UnMachined>
<Prime>Formula 150 Primer</Prime>
<Instruction>UNMACHINED SURFACES SHALL BE THOROUGHLY CLEANED</Instructicn>
<Paint>Formula 150 Topeoat</Paint>
<Specification>MIL-P-24441</Specification>
</UnMachined>
<Machined>

<Prime>None</Prims>
<Instructicn>None</Instruction>
<Paint»P-1</Paint>
<Specification>MIL-P-24441</Specification>
</Machined>
</Finish>
</Part>

Provisioning

Sustaining
Engineering



The “39" Data Elements Required by DLA

« Specifications « Leqgibility

« Dimensions « Completeness

« Tolerances * Restrictions

«  Welding requirements « Document approval
«  Materials (ballistics) « Document title

« Temper «  Document number

e Heat treatments « Revision and date

* Finishes * Revision type

« Rights in Data * Expiration date

* License Agreement « Document data code
« Distribution Statement « Size of drawing, number of sheets, frames
* Document Type—Parts List, Detailed Drawing, « Call outs

Assembly List, Quality e Sources

e Assurance Provision, etc. . . .
« First Article Test requirements

« Security code . .
* Inspection requirements

- Tech data avallability code »  Higher level contract quality requirements

* Foreign secure . Part number
« NSN

«  Export control

 Nuclear
« Subsafe

» Control code - Commercial and government entity (CAGE) code

A

LMI



Solution Recommended by DLA

PDF'2 with embedded 3D geometry and ancillary files attached as necessary.

A

LMI

NOTES: Open Notes
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1 Concept of Operations for DLA Procurement of Weapon System parts Using 3D Technical Data, LMI Report DL309T1, September 2014

2 |SO 32000-1:2008 Document management -- Portable document format -- Part 1: PDF 1.7



Solution Recommended by DLA

PDF2 with embedded 3D geometry and ancillary files attached as necessary.

PDF document can be read using Adobe Reader

« Widely available (installed on all DoD computers and ~90%
of commercial computers) wores

1. APPLICABLE STANDARDS/SPECIFICATIONS:

» Software Is avallable via free web download RRE e s

C. ASME Y14.41-2012
D. MIL-W-13855

- PDF format Is intuitive to navigate AT T

HARD PER ASTM B16/B16M NILZ
3. FINISH W OVER.

4, QUALITY ASSURANCE PROVISION REQUIREMENTS
PER DRAWING NUMBER 12993884 APPLY.

WBI'F FPER MIL-W-63150

MATERIAL

1 Concept of Operations for DLA Procurement of Weapon System parts Using 3D Technical Data, LMI Report DL309T1, September 2014
~ 2 |SO 32000-1:2008 Document management -- Portable document format -- Part 1: PDF 1.7

LMI :



Solution Recommended by DLA

PDF2 with embedded 3D geometry and ancillary files attached as necessary.

PDF document can be read using Adobe Reader

« Widely available (installed on all DoD computers and ~90%
of commercial computers) wores

1. APPLICABLE STANDARDS/SPECIFICATIONS:

» Software Is avallable via free web download RRE e s

C. ASME Y14.41-2012
D. MIL-W-13855

- PDF format Is intuitive to navigate AT T

HARD PER ASTM B16/B16M N | W

MATERIAL

3. FINISH W OVER.

Embedded precise 3D geometrys provides the + U s movsou e
reader a convenient way to visualize the product =, ecmo
and to make measurements that may not have
been explicitly documented

1 Concept of Operations for DLA Procurement of Weapon System parts Using 3D Technical Data, LMI Report DL309T1, September 2014
~ 2 |SO 32000-1:2008 Document management -- Portable document format -- Part 1: PDF 1.7

LMI 3 IS0 14739-1:2014 Document management -- 3D use of Product Representation Compact (PRC) format -- Part 1: PRC 10001 9



Solution Recommended by DLA

PDF2 with embedded 3D geometry and ancillary files attached as necessary.

PDF document can be read using Adobe Reader

« Widely available (installed on all DoD computers and ~90%
of commercial computers)

« Software Is available via free web download
- PDF format Is intuitive to navigate

Embedded precise 3D geometry3 provides the
reader a convenient way to visualize the product  wel—

and to make measurements that may not have
been explicitly documented |

Neutral file solution for shape data and when
avallable PMI data*

« Provides full product definition

 Includes shape definition that can support system
engineering, modeling & simulation, and manutacturing

« Meets TDP ‘publishing’ requirements
 |s a stand-alone product

512"

THRU

Concept of Operations for DLA Procurement of Weapon System parts Using 3D Technical Data, LMI Report DL309T1, September 2014
~ ISO 32000-1:2008 Document management -- Portable document format -- Part 1: PDF 1.7

1
2

LMI 3 IS0 14739-1:2014 Document management -- 3D use of Product Representation Compact (PRC) format -- Part 1: PRC 10001 10
4

ISO 10303-242:2014 Industrial automation systems and integration -- Product data representation and exchange -- Part 242: Application protocol:
Managed model-based 3D engineering



3D PDF Demo: What 1t Tested
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DLA Operationally Tested the 3D PDF Solution

Ll e e e e e e e e e e e e e e e |

Create 3D . |
S Process for procuring a part .
F A I
3D PD} lemplates
Templates !

Develop & Validate Verify TD
3D PDF& STEP Receive Review, Completzness,

l

!

l

—

| Files rycgndidate Store 3D TD Create "OP & Post
Ident | Parts Solicitation
Candidate |

:

l

!

l

I 2
Valide Build and Deliver Review Bids, Award Risullpiy 30 A0S
A > - - TDP ard Develop
gainst 30 Part & Monitor Contract

__________________________________________________________________________________

Key
Three different parts Esi
— Cable Sheave Guide, NSN 5340-01-608-4916

_ Brake Shoe Cam. NSN 1005-00-701-2756

- Retaining Bearing Plate, NSN 3110-01-003-1296
LMI )



DLA Operationally Tested the 3D PDF Solution

l " ,
Create8D ceviewFodorse TR Process for procuring a part .
i 3D PDt" femplates : '
Templates ! |
_______ I
Develop & Validate Verify TD
3D PDF& STEP Receive Review, Completzness,

Files Candidate Store 3D TD Create "OP & Post
Parts Solicitation

Review 2D PDF
TDP ard Develop
Bid

Review Bids, Award
& Monitor Contract

Vali® Build and Deliver

Against 3D Part

Three different DLA Supply Chains ESA

— Troop Support; Industrial Hardware (Philadelphia)
— Land & Maritime (Columbus)

= Aviation (Richmond)
LMI b

DCMA

Supplier



DLA Operationally Tested the 3D PDF Solution

|

CreatF > Review/F.ndorse :
3D PDt [emplates :

|

Templates

_______

Build and Deliver
Part

Three different ESAS
— NAWC Lakehurst (Navy)
— ARDEC Rock Island (Army)

— Warner Robins (Air Force)
LMI

Develop & Validate
3D PDF& STEP
Files Candidate
Parts

Review Bids, Award
& Monitor Contract
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Process for procuring a part

Verify TD

Receive Review, Completzness,
S (o] (IRCIDIND. Create "OP & Post
Solicitation

Review 2D PDF
TDP ard Develop
Bid

DCMA

Supplier
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DLA Operationally Tested the 3D PDF Solution

Ll e e e e e e e e e e e e e e e |

Create 3D . |
S Process for procuring a part .
F A I
3D PD} lemplates
Templates !

Develop & Validate Verify TD
3D PDF& STEP Receive Review, Completzness,
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I 2
Vali6 Build anr’ Deliver Review Bir.s, Award Review 20 PDF
A v ~ . TDP ard Develop
gair.st 30 art & Monii~r Contract i

Demo proved the viabllity of a 3D

. - |
Technical Data Package using PDF!



Results of three demonstration projects

Cable Sheave Guide
« Small Midwest tfabrication shop used 3D PDF file to build part

» Test articles delivered to NAWC Lakehurst
« Validated to the PDF data

Brake Shoe Cam
« Picatinny Arsenal used 3D PDF file and STEP to build part

« STEP file used for nominal geometry
« PDF used to obtain PM|
e VValidated to the PDF data

Retaining Bearing Plate
« Small Western hardware manufacturing company

« Manufacturer cancelled the contract.

« The Technical Data Package was not an issue
LMI 1°




Conclusions from 3D PDF Demo R&D Project

* DLA can use PDF 3D Technical Data Packages and STEP files in daily
procurement operations

» Suppliers can use PDF 3D Technical Data Packages and STEP files for bid
preparation, project planning and parts manufacture

« The use of templates and strict adherence to process rules are
necessary to generate 3D Technical Data Packages that comply with
DLA requirements from the authoritative model based definition.

» No process changes are required for transter ot PDF 3D Technical Data
Packages and STEP files from ESA to DLA

« No procurement process changes are required for DLA use of PDF 3D
Technical Data Packages and STEP files

3D PDF Solution Worksl!!

LMI
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Summary: Key Take Aways

¢ System designers/moc
data needs of
models

numan-
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D TD projects In FY18 — FY19 and

18



Next Step

Help us, help you!!!

DLA Is seeking partners for identifying and testing
3D PDF and other neutral format solutions.

* |SO 14306:2017 Industrial automation systems and integration -- JT file
format specification for 3D visualization

« |SO 10303-242:2014 Industrial automation systems and integration --
Product data representation and exchange -- Part 242: Application
protocol: Managed model-based 3D engineering

* |SO/IEC 19775-1:2013 Information technology — Computer graphics,
Image processing and environmental data representation — Extensible
3D (X3D) — Part 1: Architecture and base components

« HTML 5.2 World Wide Web: the Hypertext Markup Language (HTML)

LMI

19



Points of Contact

« Emily

Balgis (DLA

— 215-737-578]
— Emily.Balgis@dla.mil

R&D Sponsor)

« Benjamin Jilson (

— 703-917-7528
— bjilson@Imi.org

[

* Dick Tiano (Tech

— 843-7/60-3333
— dick.tlano@ati.org

A

LMI

Project Technical

« Ben Kassel (Mechanical Engineer)
— (03-917-7249
— bkassel@Imi.org
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