Domain Specific Product Data Definition

A forward looking retrospective

Ben Kassel
Senior Consultant
Digital Engineering

03 April 2019




MIL-STD-31000

NOT MEASUREMENT
SENSITIVE

MIL-STD-31000B
31 October 2018
SUPERSEDING
MIL-STD-31000A
26 February 2013

%

DEPARTMENT OF DEFENSE
STANDARD PRACTICE

TECHNICAL DATA PACKAGES

NS T 1 A huge shout out to Allison and the hundreds of people that
il decades ago developed STEP and dragged me kicking and
LT st s g oo sk s ptg 1O e o i screaming away from the Initial Graphics Exchange

management products. The purpose of the TDP is to provide an authoritative technical description of an
item which is clear. complete and accurate. and in a form and format adequate for its intended use. A TDP

contains elements, is described by a level and type, and may have associated metadata and supplementary S e C Ifl C atl O n
technical data. A TDP is a sub-set of product and technical data as shown in the hierarchical breakdown in .
Figure 1.

1.2 TDP levels, types, elements and TDP data management products will be identified in accordance

B s v e v et o o om0 Another huge shout out to Jeff and the dozens of people

Requirements Lists (CDRL) in contracts. purchase orders. and Military Interdepartmental Procurement

that made MIL-STD-31000 what it is today.

Comments, suggestions, or questions on this document should be addressed to: Commander, US
Army ARDEC, ATTN: RDAR-EIQ-SA, Picatinny Arsenal, New Jersey 07806-5000 or email to

usarmy.picatinny.ardec list. ardec-stdzn-branch@mail mil. Since contact information can change,

oy v e e coneny o s mormion e e assr e e | @ 1NIS Standard defines requirements for a technical data

at https://assist.dla.mil

AMSC A9092 AREA SESS p aC kag e L]

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

 This standard does NOT define the specific data elements
that comprise the technical data package
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Technical Data Package

Manufacture and Inspect
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The emphasis on STEP over the past couple of decades and 31000
during this MBD evolution has been on design and manufacturing.



ISO TC 184/SC4

... July 11, 1984
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... product model in a neutral form without the loss of completeness and integrity,

throughout the lifecycle of a product.




Digital Product Model Data

Is much more than what is needed to manufacture a part
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5. For life-cycle support to delivered ships, NAVSEA needs
tools that can, within hours, provide engineering analyses
regarding the effects of damage, grounding, or other incidents.
Tools are also needed to facilitate modernization planning and
design; End-of-Service Life predictions; effectiveness analysis
with respect to changing threats and tactics; and force
architecture studies.




Digital Product Model Data

supports the entire life cycle of the product

Materiel CcCDD Development
Development Validation RFP Release 0c  Foc
Decision

(MDD)

g
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Materiel Technology Engineering & ; :

Solution Maturation & Risk Manufacturing &Fszdr: hﬂ:m ip;;atu::ts

Analysis Reduction Development (S &g;“ {Ogg]
(MSA) (TMRR) (EMD)

The focus has been on model-based systems engineering, product design, and manufacturing.

Sustainment can no longer be neglected.

Was a “nice to have,” but with emerging technologies it is becoming a fundamental requirement.

Extensibility is necessary as data is added through the products life cycle.

The authoritative source.



Neutral Product Model Definition

Product
Data
Management

Structures Piping

Ship
Common

Information
Equipment Model HVAC

Logistics Early Stage
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Product Model Data and Exchange

A Shipbuilders Perspective

* molded forms suitable for defining a general arrangement

» scantling level of detail of structure to support structural (and
other types of) analysis

» functional distributed systems model (i.e. path, components, and
connections)

e compartmentation, including accesses, opening, and tightness

» plates, stiffeners, brackets, collars, and other structural
components as parts

 distributed system components, fittings, and equipment as parts.

LMI
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IPDE Core Capabilities

Product Data Manager



Evolution of STEP for Shipbuilding

AP development, prototyping, and testing




Neutral Product Model Definition
STEP Application Protocols

Ship Product Model Data Exchange
ISO TC 184/SC 4/WG 3

AP 233 Systems Engineering Data
Representation
AP 239 Product Life-cycle Support

LMI

Ship Structural
Envelope

Distribution Systems

Equipment/Subsystems

Miscellaneous

Ship Arrangement
ISO AP 215:2004

Piping
(Plant Spatial Configuration)
ISO AP 227 E2:2005

1 Parts Library
ISO 13584

Finite Element
Analysis
ISO AP 209:2001

Ship Moulded Forms
ISO AP 216:2003

HVAC
(Plant Spatial Configuration)

ISO AP 227 E2:2005

Reference Data
Libraries
1SO 15926

Computational Fluid
Dynamics
ISO AP 237

Ship Structures
ISO AP 218:2004

Cable Trays
(Plant Spatial Configuration)

ISO AP 227 E2:2005

Mechanical Systems
(Plant Spatial Configuration)

ISO AP 227 E2:2005

Electrical

(Electrotechnical Design & Install)

ISO AP 212:2001

SS= R R

+Ship Structural Envelope
(hull form, arrangements,
structure)

-Distributed Systems
(piping, electrical, HVAC,
cable trays, mechanical)
-Equipment/Subsystems

Logistics/Spares
ISO AP 232:2002

Automotive
ISO AP 214:2001
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Shape Data and PMI is important

... but product data is so much more

distJoint_5
distJoint_B

Shape and
Product Manufacturing Information

distPort_22
- distPort_62

distPort_25

distPort_26 \JOB

Functional Definition
Systems Engineering
Simulation and Analysis
Configuration Control
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Neutral Product Model Definition
STEP Application Protocols

Stiffener defined as Structure with adequate Stiffener defined as a BREP solid
information to generate a BREP solid

ENTITY profile functional definition

Structural _part functionality.STIFFEMER
ENTITY w shape cross section

depth : positive length measure;
width : positive length measure;
web thk : positive length measure;
flange thk : positive length measure;
radius : positive length measure;
k : positive length measure;

EMTITY section properties;
nominal_mass_per_len :weight_per_ length _measure;

area :area_measure;

na u : positive length measure;
na v : positive length measure;
moi inertia_moment _measure;
moi_ v inertia._moment measure;
moi_ uw rinertia_moment measure;
tr rinertia_ moment measure;
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Sustainment Processes

... TDP Workflow
Standards
Development Software Critical Supply
Organizations Providers Primes DoD Activities Chain
Open Design (CAD) Weapon Weapon Sl G
Format Analysis Systems Systems P A'mllj a_tlon
Standards , Analysis
Process Planning Weapon /
Manufacturing (CAM) Spares L Sy /’ 2 Acquisition
Information Requirements 7,7 N
Standards E.:coduclt Design //// » Provisioning «
) ifecycle . - T
Data Quality Management MIgErslE Technical ,,l’/ z _ \\\ Technical
Standards (PLM) [ == Data e’_ — — = Operations Data
Technical Packages " < ? k
Presentation . D (TDP) ENTEREN 4 Packages
Enterprise ata | W\ * Field Support 4, (TDP)
: TDP Acquisition W N i
Seite Badere Planning (ERP) ( ‘) I Fenhifens \\\ 4 Refit ’ Il
Standards Manufacturing \\ e ,I
i Manufacturi
Documentation f;(/leEcSu)tlon _______ TDP Content \\ anufacturing
Requirements \
DiEekIE: ) ¥ Data Archiving
Viewers Data
——————— Validation -7
TDP Requirements I
Generation . 1
Data Archive I
N Data Specifications 1

LMI
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STEP Shipbuilding Application Protocols
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intelligent 3-D praduct model data using
the 1SO 10303 ship APs identified in the
NSRP strategic plan.
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Hundreds of different application protocols

XML or TEXT AP 214

pr— « STEP standard graphics
« Attribute data, no product structure
« Minimal linkage between data and graphics

« CAD vendors can deliver AP 214 software now.
* Practically everyone can deliver 3-D AP 214 data

AP 242 has some capabilities to provide a more complex fully attributed product model
that suitable for digital engineering

AP 214 defuses the criticism that STEP data is too expensive to deliver,

e AP 214 can provide needed 3-D shape definition for part library/catalog items.

 An accompanying XML schema can provide context and perhaps design intent

e The non graphical attributes can usually be extracted without CAD vendor involvement

15



Hundreds of different application protocols

PLCS » STEP standard graphics
» STEP standard product structure
* Linkage between product structure and graphics
: : e —
AP239 defines product structure, design B

parameters, and the relationships
between objects.

T /// /
008 _\ .

AP203 or AP214 to define shape.
Explicit geometry.

ST

11 12 21 22 31 32 41 42 51 ‘

52
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MIL-STD-31000

In accordance with MIL-STD-28000.

LMI

You still need a subject matter expert to provide the details.

There are contracts being written that specify “The Technical Data Package shall be provided

TDF OFTION SELECTION WORKSHEET

SYSTEM: DATE PREPARED:

A CONTRACT NO. B. EXHIBIT / ATTACEMENT NO. C.CLm

D CDBLDATA
ITEM NOvs)

6. TDOF DATA MANAGEMENT PRODUCTS
SCURCE CONTROL DRAWING (S0OCD) APPROVAL REQUEST
DRAWING NUMBER ASSIGNMENT REFORT
PROPOSED CRITICAL MANUFACTURING PROCESS DESCRIFTION

1. TDP LIFECYCLE LEVEL
the elements selected in Block

SE QRILY CRNE PER. WORE

Mote: The level selected nmst coincide with the requirements of

7. ASSOCIATED LISTS (X AND COMPLETE AS APPLICABLE])

A CONCEPTUAL LEVEL B REMARES:
DEVELOPMENTAL LEVEL

| PRODUCTION IEVEL

2 DELIVERABLE DATA PRODUCTS (X ATL THAT APPLY AND COMPLETE AS APPLICABLE)

TYFE FORMAT

Al |IDDRAWINGS NATIVE CAD I50 32000 FDF
OTHER FORMAT (SPECTFY)

HARD COPY

A PARTS LISTS (% oNg] (1) INTEGRAL ‘ (2) SEPARATE (3) CONTRACTOR SELECT
B. DATA LISTS RECUIRED (Specify Levels of Assy)

C. INDEX LISTS REGUIRED (Specify Levels of Assy|

D, WIRING LISTS ] REQUIRED (Specify Levels of Assy)

E. APPLICATION LISTS (1) INTEGRAL (2) SEPARATE (3) CONTRACTOR SELECT
F.CTHER RECQUIRED (Specify),

8. APPLICABILITY OF STANDARDS. THE FOLLOWING STANDARDS APFLY: (X AS APPLICABLE}

B 3DMODELS
| 3D Digital MODELS ONLY 3| NATIVE CAD (Spacify level of snnonsion) See Block 8
3D Digital MODELS W, | MODEL ORGANIZATION SCHEMA (Specify Appendix B or other)
ASSOCIATED 1D X| WEUTRAL FORMAT (SPECIFY, ez, IS0 10303 APwxx) See Block 8
DRAWINGS OTHER FORMAT (SPECTFY, E.G.3D FDF, IT),
¢ [XIMETADATA ASCT TEXT- FIPE DELIMITED || 150 10303 (SPECTFY. e.g., APwer & DEX) ="%=2
(Specify in Section ¥) JEDMICS (DLF) OTHER FORMAT (SPECIFY)
D[] ASSOCIATED [[] NATIVE FORMAT [] 15032000 PDF [[] HARDCOPY
LISTS (See Sect T) OTHER FORMAT (SPECTFY)
E  SUPPLEMENTAL NATIVE
TECHMICAL DATA NEUTRAL (SPECIFY e g., STEP.AP238, 240, DEX, Othar)
(Specify m Section 9) OTHER (SPECIFY e g, PDF)

ASME Y 14.100 ASME Y 14.24 TYPES AND APPLICATIONS OF | OTHER STANDARDS
ENGIMNEERING DRAWING ENGINEERING DRAWINGS APPLY AS DESCRIBED:
PRACTICES
ASME ¥14.34 ASSOCIATED LIST
WITH AFPENDICES: COMPANY STANDARDS
_ ASME ¥14.35M REVISION OF ENGINEERING FPERMITTED
B [+ DLIE DRAWINGS AND ASSOCIATED LIST [ ] vES 3] MO

ASME ¥14 41 DIGITAL PRODUCT DEFINITION DATA References io information contained in
PRACTICES company standards must be explicty
statedin design document, drawing, or
model as apelicabie. Cited references to

ASME ¥ 14.5 DIMENSIONING AND TOLERANCING

3. CACE CODE & DOCUMENT | A CONTRACTOR CAGE & DOCUMENT NUMEBERS
NUMBERS

GOVERNMENT CAGE (COMDLETE 3B, 3C and 3D)

B. U

E CAGE COI

€. USE DOCUMENT NUMBERS:

D. TO BE ASSIGED BY:

4. DRAWING FORMATS (3 ONE AND COMPLETE AS AFPLICABLE)

9 _OTHER TAILORING (ATTACH ADDITIOMAL SHEETS AS NECESSARY)

Bleck 2B. 30 MODELS NELTRAL FORMAT - Gaometry shal be provided in the following formats

STEF | 150 10:303-242. Subsequent to the approval of 150 10303-242 as an interrational Sandard geometry may be delivercd using 150 10303-212.

¥3D : ISONEC 197751 and ISOVEC 18775-2.

The 30 gecmetry shal ke defined such that 2ach ckisct can ke selected individially. Each okject shall be of sufficent detall 1o conduct virtual platform-share
n shore facility soanarios. The 30 geometry shall be accurate to within the

CONTRACTOR. FORMAT GOVERNM
REMARES:

FORMAT

p inth design prodlict modsl. The geomery for the 30 Shore Intarface Model wil be organized in the following object classes:
2 Hul

b. Appurtenances

5 TDP ELEMENTS AND ASSOCIATED DATA REQUIRED (X ALL THAT APPLY)
CONCEPTUAL DESIGN DRAWINGS / MOI 5
DEVELOPMENTAL DESIGN DRAWINGS / MODELS AND ASSOCIATED LISTS
[¥] PRODUCT DRAWINGS / MODELS AND ASSOCIATED LISTS

SPECTAL INSPECTION EQUIPMENT (IE) DRAWDNGS, MODELS AND ASSOCIATED LISTS

SPECTAL TOOLING (ST) DEAWDNGS, MODELS AND ASSOCIATED LIST:

SPECTAL PACKAGING INSTRUCTIONS (SPT) DRAWINGS, MODELS AND ASSOCIATED LISTS

SPECTFICATIONS AND/OR. STANDARDS (SPECIFY)

SOFTWARE DOCUMENTATION (SPECTFY)

QUALITY ASSURANCE PROVISIONS (QAP) (SPECTFY)

%] METADATA (SPECIFY) Se2 Biock 2C andBiock &

SUPPLEMENTARY TECHNICAL DATA (SPECIFY)

d Supersiructue Appurienances

e. Propulsion Agpurtenances

£ Deck Companents

g Moonng and Berthing Sysiems

b Hatrhes/Accesses

i. Shore inerface cornecions

These data dasses apely to koth native and neutral representations.

Block 2C. METADATA - Froduct Structure and Metadata to be provided using |50 10303 AF239
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LEAPS

Componentltemn

(Gionn Eat o) i Component 11 Structure
V ‘- (fram Component) '1‘-— ffram Structure)
n.=
Catalog :

1 tateriallterm
(from Catalag) o-— | (rom Catalog) g - Mode

1 0. . (fram Hode) f k I I I I

A framework developed to support virtual prototyping
5" In the context of conceptual and preliminary ship
n.* Toolltern 0.+ Connection d . d | .
Joslterm T e esign and analysis.
1
Database
(from D atabase) 1
Concept 2 1
1 (fram Concept]  fage i
. 1 1 Diagram
0. n.r 0 (from Diagram)
Study !
(Lheton Bl Topologicalview
1 S'_I,I'STE.'FI"I Cfrom o moo nti e
. (from System)
. Scenario . :
Q.. (from Scenario) a. 0.
I:I *
Structure 1 Comrmontiew
1 (from Structure) -‘-T from Commoni e a.*
- 18
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Neutral is Nice

but native Is not nasty

Pas a2
aFT

Pt [OPT) Fharg
wscrghon (0P} 2 1/271FS 1508 50 Flarge FF

P verion 843
deverlen [OFT) &
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/* Fuel Oil Fill System Definition */
#58 = BREAKDOWN_OF($,$,$,#54,#57);
#54 = SYSTEM_BREAKDOWN_VERSION(S$,$,#7);
= SYSTEM_BREAKDOWN($,$.,%$);
/* Hose Gate Valve as member of Fuel Oil Fill System */
#59 = BREAKDOWN_CONTEXT($,$,$,#54,#5);

#5 = BREAKDOWN_ELEMENT_DEFINITION(S,$,$.%$,(),#6);
#6 = BREAKDOWN_ELEMENT_ VERSION(S$,$,#2);

#2 = BREAKDOWN_ELEMENT("1",%$,%$);

#3 = BREAKDOWN_ ELEMENT REALIZATION($,$,$,#5,#12);

/* Flange as member of Fuel Oil Fill System */
#61 = BREAKDOWN_CONTEXT($,$,$,#54,#45);

#45 = BREAKDOWN_ELEMENT DEFINITION(S,$.$.$, (). #47);
#47 = BREAKDOWN_ELEMENT VERSION(S,$,#48);

#48 = BREAKDOWN ELEMENT("1",%$.$);

#46 = BREAKDOWN_ELEMENT REALIZATION(S,$,$,#45,#44);

/* Connection between hose gate valve and flange */
#66 = INTERFACE_CONNECTION(S$,$, "bolted” ,#63,#64);

#65 = INTERFACE_CONNECTOR_DEFINITION($,$,"1/8" gasket,
4 - 3/8 - 16UNC™ x 2" bolt ",3$,0.%.%);

#64 = INTERFACE_CONNECTOR_OCCURRENCE($,$,$,#65,#44);
#63 = INTERFACE_CONNECTOR_OCCURRENCE($,%$,$,#65,#12);
ENDSEC;

END-1S0-10303-21;

5 SC2008 - [WSeap2230\shipConData\TWROB\Wnits\21110\Piping\2110-FUEL OIL.DWG] =3
i File Edit Wiew Insert Format Tools eDrawings Draw Dimepsion Modify  ShipConstruckor  SC Utilities SCPipe  Window  Acrobat Markups  Adobe PDF
Help - G x
! B= u 3 + (4t (@ = . = ) (3 @
L ||| ORE 23R8 DB s £ - LxaX #mERMRILE @)= V0%DO0
W s |SCOnVaIve 9N ]
Lt RS
Lk | ¥
g v z 45210400
Cl2
J G Paink x=-14635.0485,y=3581.400...
| Fill Reatio 1.0000
I?ﬁ - Finishes <Mone=
E '(‘ Insulations <Mone:=
) @D Part Mame WLY GATE HOSE 2 1/2IM 150, .,
5 “ Weight S5k
= Wt Weight s5lb
ﬂo [ Connected Parts ~
g = End 1 - Conn, 1 Marme WELD NECK FLGFF 2 1J2IM ...
m |
) W MoSpoal ‘Yes
2y Spoal Marme
i s
Additional Thickness 0"
=]
wC Catalog <Mone:=
> Description WALYE GATE HOSE 2 1/ZIN F...
0= Manufacturer MIBCO
",'; w Material DUCTILE IROM B16,10
hadll”" | Size Definition 2 1/2" ANSI B-16.10 150LE
)'- Stock Mame WLY GATE HOSE 2 1/2INM 150LE
3‘ Ends -
#* i; End 1 End Treatment FL 2 1/2" FF 150LB
End 1 Length 3"
a‘ End 2 End Treatment PL 2 1/2"
\?O g End 2 Length g
= | End 2 Theta i3
j ’ Handle ~
- Mame 2.5 NRSHOSE GATE
S e Phi 0
e = Position 3
& o = Rotation 0°
¢ = Theta i
5 =
N l4»
<l =
[}

ICoranand:
(Cormand: _properties

[Command:

-B041 4567, -11299.3565. 0.0000

A
A
4 3
SNAF GRID| ORTHO|[POLAR [0sHaP SCON 0sNaF|[oTRacK DUCS| [ovn Lwi E &1 4] |8 ' -~ [0

Cleared for Release
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3D Technical Data Package

where System Engineering meets Product Design

|l +
1 dns L
: | i L]
i & m
110 L i B m .
10 = o
! e | L 1
) -1?-" e
- 1 o ™ &
) = Pl w in T
== - 3 - B R e
=| 3 a H
_ o Tl B R § o gams
] ] - : =l
A S e P mEEESSEESIES
a - . Loy ‘W
Commodit 8 S 5 =
[ u|d o § e j =
_ £ 2=
1 nl i b
o a2 oW e it
L - .
ol = W BT e
“ = o A
S omlE o LSS i g
L T = Feesen ] 111 &
WEIGHTS (LBS) - - T F | o &
ESTIMATED 0 o I "
DESCRIPTION DRY | WET ] 7 R g
Lube Oil & Fue_l Oil FUMF a0 | 310 & CHEACITIGEN 100
Transfer Unit casING 110 1000 GEM 175 BSI RATING
. IMPELLER 15
Slow Speed Diesel SEAL HEAD 106
A PUMP DATA
Engine Room o MOTOR 2195 R wsps | impsl | mees | imes | ieoes | weea
UNIT COMPLETE 2495 | 2505 750 GPM 750 GFM 900 GFM 1000 GFM 1000 GPM 1000 GPM
MOTOR ROTOR ASSY 3085 LlQulo PUMPED SEA WATER SEA WATER SEA WATER SEA WATER SEA WATER SEAWATER
' ™ SPECIFIC GRAVITY 1.03 1.03 1.03 1.03 1.03 1.03
L LIQUID TEMPERATURE 85°C MAX 85°C MAX B85°C MAX. 85°C MAX. 85°C MAX B5°C MAX
M B! SPEED AT CAPACITY 3505 3585 3585 3585 3585 3585
\ EFFICIENCY AT CAFACITY 70.3% 71.5% Td% 75% 75% TE%
t by RATED INPUT CAPACITY 78 BHP 92 BHP 89 BHP 97 BHP 117 BHP 134 BHP
1 MAXIMUM INPUT AT ANY CONDITION 85 BHP 116 BHF 101 BHF 115 BHP 134 BHP 167 BHP
- ACTUAL SHUTOFF HEAD 147 P8I 170 PSI 154 FSI 161 Fs| 183 PSI 207 Fsl
HYDROSTAT|C TEST PRESSURE 35 PSIG 315 PSIG 315 P8IG 315 PSIG 315 PSIG 315 PSIG
NPSHR 13FT 13FT 16.5 FT 18,5 FT 18.5FT 185 FT
“ NPSHA, MAX 55 FT 55 FT 55 FT 55FT 55 FT 55FT
- CRITICAL SPEED 8533 RPM 6533 RPM 6533 RPM 6533 RPM 6533 RPM 6533 RPM
MAXIMUM AXIALTHRUST LOAD N385 31,3188 NILBS 31.3LBS 31.3LBS 31.3L88
(TOWARD SUCTION)
JO3 MOTOR DATA
Jo4 DESIGN SFEC MIL=M=17060
TYPE SOUIRREL CAGE INDUCTION
Vo1 RFM {SYN,) 3600
: RATED HF 150 NOM, 170 MAX,
Functional -
. Jos AMBIENT TEMPERATURE | 50 °C
View of a ENCLOSURE TEFC
stem JOB BEARINGS BALL, QUIET PER MIL-B-17831
INSULATION CL B ORF - SEALED INSULATION SYSTEM
DuTY CONTINUOUS
[Campanent Name Instance Mode Mode Unique D xPart WPan zPan sModel  yModel |zMadel DESIGN B
Flange. 1500, FF. i W03 0a Port 1 distPon 20 0 0 0 wee 30 3 SPEED CLASS CONSTANT
Flange, 1508, EF 1in o3 403 Port 2 distPort_21 02 0 0 e 30 3 OPER, VOLTAGE 31600440
Gasket 11160, 1508, 1in il JO4 Port 1 distPort 22 a a 0 106943 30 3 _
Gasket 11160, 1508, 1in o4 4 Port 2 distPort 23 00625 a 0106 8805 30 3 FRAME 5052
— [Gasket 1/16n, 1508 1in 105 J05 Pon 1 distPon_24 a0 o 1I0EE 30 3 NAVY SERVICE A
[Gasket 11160, 1508, 1in o5 J0% Port 2 distPort 25 00625 a 0 1105455 30 3 IMBALANCE 0,34 OZ=[N MAX, 20
I M I Flacoe. 158, FE tin R R P 0—0—o—uoie 03 RATED LOAD CURRENTS | 180 AMPS NORM, 200 AMPS MAX,
Flange, 1508, FF, 1n 08 JOE Port 2 distPort 27 026 a o 111,205 30 3
Nabe Gabe, 150 1in, FF N0 NOT Port 1 destPort_62 a a a 106 543 30 3
Vol Gabe, 1500, 1in, FF il NO1 Por 2 destPort 63 394 a 0__ 110883 30 3 Cleared for Release



Technical Data

the new backbone of the enterprise

Provision of Technical Data requires Enterprise Changes

Additive Condition-

f manufacturing based Digital twin
/ maintenance

P/ Digital Augmented
Y engineering - reality

[:_II

[

LMI

Cleared for Release

Digital
thread

Virtual : Artificial
reality intelligence

‘..I" %

© 2018 LMLI. All rights reserved.

21



Potential R & D Topics

Connecting the Model Based Environment

Original Equipment User System Integrator
. Manufacturer ({7 : "EEERREE|
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Network of connections between data repositories, PLM, and other enterprise systems
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Current DoD Priority

Semantic with Visual

* Most 3D Technical Data Packages convey the non geometric data as text. This is referred to as
Visual Product Manufacturing Information.

* A 3D Technical Data Package contains 3D geometric data.

* A Technical Data Package that contains spreadsheets, drawings, images, pages of text, and a
single simple part formatted in “3D PDF” without any annotation is a 3D Technical Data Package.

* A Technical Data Package that contains nothing but 3D geometric data with all of the annotation
defined semantically is a 3D Technical Data Package.

N, /
,
A

150

Property

Markup Type

Text

PDF Referenced ltem ID 24

Property
Markup Type
Geometric characteristic

Telerance Unit
Tolerance Value
Tolerance Value
PDF Referenced Item ID 23

Value

DATUM FEATURE
A
Cut-Extrude3. 9ed873f cd6c3638b94202bdf 71959721020 94878 cd6c 3639004202 Bdf 719594 da02858, 3

Value

GD&T

Flatness

mm

0.050000

0.050000

Cut-Extrude3.9ed878fcdbc3639b94202b8df 71955721020-9e4878f cdbc3639b94202bBdf719594da02858,3

23



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23

