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lNMpeanocbiNKK Tel:VIlh

3HauuTeNbHAA ANTENbHOCTb XXU3HEHHOro LMKAA nsgenumsa, ConoctaBumasn unm
npesocxoadllan CPoOK XXU3HU ero cosagarena

Long Life Cycles: The CH-47 Chinook

Global Product Data Interoperability Summit | 2012

Support and services are required for Maintain engineering intent across
the life of the product - the lifecycle

Retain configuration control of product Capablllty for design reuse to modify
definition data across th 2 ersions into new ones

X " Long Life Cycles: The B-52 Stratofortress
Production CH-47D CH-47 Model G Sustaining
Begins enters.service enters service Product Support ‘Global Product Data Interoperablllty Summit | 2012

Qs i i el 2' =i Support and services are required for
Atotal of 744 B-52 bombers

2D Drawings 2D CAD 2D +3D Model Based were produced; 76 remain in the life of the product

i initi service. The B-52 is the longest- 2 . -
(nEoEMylar) QEWings BAGEAE o " cerving borber in U.S. miltary Retain configuration control of product

m;tx?srzn{[q%( as 16 Apr, 1953 definition data across the lifecycle

Maintain engineering intent across the
lifecycle

Cnaiig Ne3



lNMpeanocbiNKK

o B =

TeCHG

CoBpemeHHble cpeacTBa reoMeTpUUYecKoro
mopenupoBaHua (CAD) akTMBHO pa3BMBalOTCA
YaCTHbIMM KOMMNaHUAMU-Pa3paboTunKamm nog,
TpeboBaHUA NoayyeHUa Npubbiam

OTcyTCcTBYET rocyaapCcTBeHHAA UAU NMPOMbILLIZIEHHAA
NOAUTUKA B 06/1aCTU XPaHEHUA AAHHbIX B 3/IEKTPOHHOM
BUAe, noaaeprKaHHaA HOPMaTUBHOM
3aKoHopaTenbHoM 6a3oit

CoBpemeHHble MeTO4UKU CO38aHUA INEeKTPOHHOMI
reomeTpUUecKkon moaenn He yYUTbIBAlOT 0COBEeHHOCTH
AONIFOBPEMEHHOrO XpaHEeHUA AaHHbIX

OTcyTCcTBYET eguHOe XpaHeHUe NOJIHbIX AAHHbIX MO
U3A4e/I1I0 C YYeTOM BCEX BHECEHHbIX U3MEHEeHUI B
AOKYMeHTauuio. [laHHble pacnpeneneHbl mexXay
NPOEKTHbIMU U NPOU3BOACTBEHHbIMU NNOLLLAAKAMMU

CaaBaemasn Ha OTBETCTBEHHOE XpaHeHue
AOKYMEHTALMA He OTPaXKaeT LLenoyYKy 3HaHUN,
npuBeaLNX K CO34aHUI0 U3penus

Cuctema xpaHeHUA AaHHbIX NPUBA3aHa K annapaTHo-
nporpammHoi nnatpopme cBOero BpeMeHHOro
nepuoaa

XpaHeHUe AaHHbIX Ha NPOBONOKe, MUKpOodULLN
P A P ’ P ¢ Cnaiig Ne4



AdonrospemeHHOe apXxMBupoBaHue I c“[:

= XpaHeHue BCeX 3HAYMMBbIX AaHHbIX, NepegaBaemMbix
3aKa3uMKy, ONUCbIBAOLWUX KOHCTPYKLUIO U3aenus, ero
CUCTEM U arperaToB, a TaKXKe TeXHUUYEeCKux tpebosaHui
(PMI, GD&T) Heob6xoaMMbIX ANA pa3BepTbiBaHUA
npon3BoACTBa

*  EAuMHOe XpaHuauLLe C e4UHbIMMU NPABUIaMMU XPaHEHUA
n gocTyna

* lapaHTUpPOBaHHasA BO3MOXHOCTb B Il06oe Bpems no
3anpocy BOCNO/1b30BaTbCA AOKYMeHTauuel Ha
NPOTAXXEHUU BCEro CPOKA XPaHEHUA AaHHbIX U
YKM3HEHHOro UUKNa usaenus

* MnarpopmeHHO-HE3aBUCUMDIN PopMaT XpaHEHUA
AAHHbIX

= XpaHeHue AaHHbIX annapaTHbIMU cpeacTBaMm
aKTya/ZibHbIMM AN1A CBOEro BpeMeHHOro nepuopga

* [ocypapcTBeHHan peryiMpoBKa B3aMMOOTHOLUEHUMN
McnosiHuTeNna U 3akasumkKka Ha ocHoBe
rocyaapCcTBeHHbIX CTAHAAPTOB U HOPMATUBHDbIX AKTOB

= [lporpammHble CpeacTBa BainpaLum 3NeKTPOHHOM
reomeTpMUYeCcKoOu Mmoaenu usgaenus, a Takxe
TeXHU4YeCcKux TpebosaHui

* [ubKuit popmat XxpaHeHUA JaAHHbIX Cnaiig, Ne5



lpeacraBneHue AaHHbIX Tel:VIlh

Present method Future method
(2D & 3D) (3D with GD&T as master)
. Left wiew 1, Left view 2D 3D With GD&T

e i

a0

(=}

a

\ - \
eys

e
LJ

.
characteristics

Isowelric view
Scale: 101
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CTpyKTypa AaHHbIX B pamKax MBD TexHonorum Tﬂl:m:)

PMI - Product Manufacturing Information
GD&T - Geometry Dimension & Tolerance
FD&T - Functional Tolerance & Annotation

MBD - Model Based Definition

feometpusn Tononorus PMI (GD&T, FT&A) ATpubyTbl

| : l

5 7§ Mastercam,
DS SIEMENS % | 21§ ¥ /7SBIEdWorks AT > SolidGAM
|

CATIA j
A PCedMIS emm

Cnaiig, Ne7


http://www.google.be/imgres?imgurl=http://www.catiastudent.com/portals/301/catia-logo.jpg&imgrefurl=http://www.catiastudent.com/Products/CATIA-V5.aspx&h=143&w=243&sz=20&tbnid=9xPPvA52yAj_0M:&tbnh=65&tbnw=110&prev=/images?q=catia+logo&zoom=1&q=catia+logo&usg=__UlWKzM-cwgAmhXtn597nrfVIF9I=&sa=X&ei=EL6JTb6UIcHPhAfrwNjpBg&ved=0CBoQ9QEwAQ
http://www.google.be/imgres?imgurl=http://www.hico.com/Images/en/PTC-LogoCMYKBlue_noTag_tcm328-185091.jpg&imgrefurl=http://www.hico.com/en/index.jsp?news=tcm:328-193450&h=450&w=1050&sz=80&tbnid=gfnTcjLHA0FiDM:&tbnh=64&tbnw=150&prev=/images?q=ptc+logo&zoom=1&q=ptc+logo&usg=__ZAyo41Ah7T3lSOQ-cpJM9kwdFoo=&sa=X&ei=Nb6JTZH5M8uBhQeUv9CtDg&ved=0CDMQ9QEwBA
http://www.google.be/imgres?imgurl=http://www.ecs.umass.edu/membrane/Siemens_Logo.jpg&imgrefurl=http://www.ecs.umass.edu/membrane/schedule.html&h=957&w=4210&sz=154&tbnid=haz34qgaTXWWIM:&tbnh=34&tbnw=150&prev=/images?q=siemens+logo&zoom=1&q=siemens+logo&usg=__9hTrAZoizsO5kf8QLGI0Ku98Wbs=&sa=X&ei=f76JTZnULZGbhQevrdXADg&ved=0CDgQ9QEwBA
http://www.google.be/imgres?imgurl=http://www.ndsu.edu/cea/bison_best_new/sponsorlogos/Main Sponsor Logos/SolidWorks_logo[1].jpg&imgrefurl=http://www.ndsu.edu/cea/bison_best_new/index.html&h=450&w=825&sz=124&tbnid=0a7OsH_ZkCvx7M:&tbnh=79&tbnw=144&prev=/images?q=solidworks++logo&zoom=1&q=solidworks++logo&usg=__Qh-8-zrqVVV_N2-6LJ_HGcJQSNM=&sa=X&ei=wr6JTdf8N8iHhQe3v7mzDg&ved=0CC0Q9QEwBA
http://www.google.be/imgres?imgurl=http://www.acadia.org/competition-98/biglogos/autodesk.gif&imgrefurl=http://www.acadia.org/competition-98/plaintext.html&usg=__vzY3rYhkv4IhnvSzahwjwKL8eq4=&h=100&w=150&sz=2&hl=en&start=7&zoom=1&um=1&itbs=1&tbnid=1r6EtQBY-UaqFM:&tbnh=64&tbnw=96&prev=/images?q=autodesk+logo&um=1&hl=en&sa=X&rls=com.microsoft:en-us&tbs=isch:1&ei=Er-JTf38Osa5hAfso6DCDQ

MonynapHbie popmaTtbl AaHHbIX

CATIA V6

CATIA V5

CATIA V4

UGS/NX

ProE/Creo
SolidWorks
SolidEdge
Inventor

AutoCAD

C3D

Parasolid

STEP
QIF
IGES
VDAFS
ACIS
T
3D PDF
DWG/DXF

ASC
XYZ
AF
MESH
XCGM
STL
VRML
3DXML

Cnanpg Ne8



Ucnonb3oBaHune NATIVE popmara Iel:VIl:;

Yto npousonget B TedyeHnun 30 net?

e CAD cuctema moxer

_ : : CATIA - WDLGZ_JSG233620-008_SOL_B_BEARING-FITTNG _10-M__ n pe KpaTMTb c Boe
File Select View Filter Options Tools Color Hindow [ISTS
. e [ cywecTtBoBaHue

READ ANALYSIS
WRITE
COPY
DELETE
MOYE
RENF*~
CREI
CALI

w  Cat

EXT

AXIS

TIDENTIFY
ITLS

ARC
LICENSE
LIMIT1
LINE

SOLIDE
PLOT
POINT
MODELS
uA

Isclote

UPDOBJ

IR

KEY STRING DRAFT = =DRAFT

[0 =[«Axs1  [[SET =[EFa WWW@WIEE ) |ﬁ =)
0—003_50L__B___ .BEA

VU=FRAME

[wd!

slps g o8eees RevRAbANSDR B 2|

Tl

* Mopellb COXpaHeHHas B
3akpbiToM CAD dopmate
MOXeT He noaaepXuBaTbCA
WU HEKOPPEKTHO
OTKpbIBaThbCA B crieayroLiem
nokoneHun CAD cuctem

Select an chiect o 3
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OcHoOBHble paboune KomuTteTbl NO pa3paboTKe cTaHAApPTOB '[Bl:m:)

S
2 3D " PDES, Inc.®

Connecting the Digital Enterprise

1SO 24517:2

ISO
Started in 2002 5

Jar] Startedin 1990

1ISO 10303
Startedin 1984

logy

PDF/E
STEP

«Content
= 2D/3D (precise)
* Product Structure
« PMI
= Additional life cycle data

-Content
= 3D (precise and tessellated)
* Product Structure
* PMI

«Content
= 3D (precise and tessellated)
* Product Structure
* PMI

Jupiter Techn

Portable Document Format - Engineering

+Use Cases

« CAD/PLM Data Exchange
= Various AP

* LOTAR

«Use Cases = Use Cases
- MBD

= 3D Visualization

Standard for the Exchange of Product data

= 3D Visualization
= DMU

* Archiving = Archiving

-Increasing usage in
Model Based
Enterprise

-Increasing usage in
Engineering

*High usage and wide
dissemination

Cnaiig Ne10



OcHoBHble paboune Komutetbl No paspaboTke cTaHAAPTOB TB[:“[:)

* Paspabotuuk: PDES Inc.

* PasButue STEP dopmara CII:ngS// E’("{)C@)

* HaueneH Ha xpaHeHue
npeumyuwiectBeHHO 3D AaHHbIX

* OTKpbITbIA CTAaHAAPTU3OBAHHbIN
dopmart xpaHeHMA reomeTPUYECKoro
npeacTasneHun

* Yyet TpeboBaHuil pa3paboTumkos
CAD-cuctem M NnpomMbILLIEHHOCTU

* CywecrtBylowan 6a3a gna LOTAR

* OCHOBHaA HULIA: CPeacTBO

Norway Sweden

Tusonsm
JOTNE EPM... SOLUTIONS "
TECHNOLOGY | EUROSTEP,

BAE SYSTEMS

THE BOEING
COMPANY

France Belgium Italy
' BoosT CONSEI

Germany
ENGISIS

DAS ULT -]
YST MES BFCApvIDIA
IRBUS

CT CORE
- TECHNOLOGIES

ruroue® @

SANDIA NATIONAL INTERNATIONAL

LABORATORIES TECHNEGROUP usc/

obmeHa aaHHbIX B rubpmnaHomn cnonon @0 S
ONEYWELL 6
CAD-3kocucreme u ofien

- e N

AONroBPEMEHHOro
apX1MBUpPOBaHUA

Cnaiig Nell



LOng Term Achieving and Retrivial TBIIVIlh

~ PDES, Inc.®

Connecting the Digital Enterprise l L ! $ STAN

Standardization

Long Term Archival & Retrieval of
Digital Product & Technical Data

m

( stz % Gt :l -

s
PR,

mnm eaps (. Raymesn {5

anssns bbbl
. 5 |
S -».--..—...~.
’ R T

b e

Related objects

€ ox parts \
@ oy subtypes
@ oy parametric
propertic
}/41 d propers 44
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LOng Term Achieving and Retrivial Tﬂ[:m:)

* NAS9300 ctanpapt ana apxusmpoBaHusa (ISO 103030 STEP)

« CornacoBaHue co ctaHgaptom STEP - EPM Technology (Norway)

* Bannpauua reometpun 1 TONosiorMm Ha cooreetTcTemue TpedbosaHmam MIL STD 31
000 (Capvidia/TECUC)

 KocmMunyeckasa v aBnaymMoHHas oTpacnu

« CoGniogeHne TpeboBaHU OONITOBPEMEHHOrO0 apXUMBUPOBaHUA

Web browser

Data Archive Definition Report and log-file Archive Browser
systems

Archive Administrator Editor

I Web services
L o
il

V-

i z } EDMapplicationServer™

$S200Y J9sM pue Ajunoss

} EDMserver™

Supporting ISO 10303, OAIS, AECMA EN9300

Cnaiig Nel3



PDQ nposepka: CtaHaapTbl KayecTBa

Quality check

[/, Model Tree | Quality check | [£]Part Notes View g Selection List [ Properties SAS I G
laﬁpply Gcmse ‘ * Show Report
MIL-STD 31 000
[ Quality Check Tree -
@ Custom; Tolerance = 0.00225mm ~
9% Curie VDA-4955

[ GO discontinuity (G-CU-LG) (0); Value > 0.00225 mm
[l G1 discontinuity (G-CU-NT) (3); Angle > 0.01 deg
¥l G2 discontinuity (G-CU-NS) (2); Radius variation > 0.01 AIAG D 15
[w]r~ Tiny curve/segment (G-CU-TI) (0); Length < 0.00225 mm
[l Indistinct knots (G-CU-1K) (312); Distance < 1.E-006
-] Self-intersection (G-CU-IS) (0); Telerance = 0.00225 mm JA M A
-[@]r™~ Embedded curves (G-CU-EM] (5); Tolerance = 0.00225 mm
--[#]¢~~ High-degree curve (G-CU-HD) (12); Degree > 5
[l Fragmented curve (G-CU-FG) (0); Number of segments » 1 Od ette
-l Waviness (G-CU-WW) (11): Number of waves > 2
-l Srall curvature radius (G-CU-CR) (2): Radius < 0.1 mm
) DA susce EN 9300
El{fQ Tiny surface (G-SU-TI) (0); Face Area, The value may be not calculz
EI{P Marrow surface or patch (G-SU-NA) (0); Distance < 0.00225 mm
. Degenerate bound (G-5U-DC) (41); Distance < 0.00225 mm Re nau It’ PSA
El{fq Degenerate corner (G-5U-DP) (0); Angle < 0.1 deg
- Indistinct knots (G-5U-IK) (109); Distance < 1.E-D06 -
IR Self-intersection (G-5U-15) (0): Tolerance = 0.00225 mm EA DS Al rb us
- {fq Embedded surfaces (G-5U-EM) (28); Tolerance = 0.00223 mm ’
lEI{fQ Polynomial degree (G-5U-HD) (37); Degree » 3 .
W< Folded surface (G-SU-FO) (0); Angle » 90 deg Boe| ng D6-5 199 1
IEI{;FQ Waviness (G-SU-WV) (1); Number of waves > 2
EI{P Small curvature radius (G-5U-CR) {4); Radius < 0.1 mm
E{F Multi-face surface (G-5U-MU) (0)
- ¥4 Edge
[ 77 Tiny edge (G-ED-TI) (0); Length < 0.00225 mm -
° Fragmented edge (G-ED-FG) (0); Number of segments > 4 U ser d efl N Ed
-] 7 Nen-MNURBS edge (G-ED-NM] (0)
EI(D Closed edge (G-ED-CL) (0)
El(“' Large edge vertex gap (G-ED-VG) (13); Distance > 0,00223 mm
2% Loop
- 1E&% GO discontinuity (G-LO-LG) (17); Value » 0.00225 mm
-ES G1 discontinuity (G-LO-NT) (427); Angle > 0.01 deg
e G2 discontinuity (G-LO-NS) (170); Radius variation > 0.01
[ % Knife angle (G-LO-54) (4); Angle < 5 deg
&5 Self-intersecting loop (G-LO-I5) (0); Tolerance = 0.00225 mm
-[E&% Inconsistent edge in loop (G-LO-IT) (0)
- W] 4% Face
EléfQ Large edge face gap (G-FA-EG) (13); Distance > 0.00225 mm
Elé?Q Large face vertex gap (G-FA-VG) (3); Distance > 0.00225 mm
E@ Tiny face (G-FA-TI) (0); Face Area. The value may be not calculatec v

MR R Mlavrmees Fac e 72 EA RIAY 00 Micbn e o 0 ANTTE e

< >

Automotive Industry Action Group

4
P
W

Verband der
Automobilindustrie

SASIG

Strategic Automotive product
data Standards Industry Group

Cnaiig Nel4



1eCHG,

Bannpauna mopenu

Co3paHue 3TasioHa Ha 6a3e ¢popmaTa STEP U3 mopgenum Ha
6ase cbopmarta CATIA V4

Nepenaya mopenn CpaBHeHue mopgenei
CMENKHUKY

3TaNoHHaA
moaenb

Otyer
XML, HTML,
PDF

dTanoHHanA
CAD mopgenb

3KcnopT U3
cucTembl
CMeXXHUKa

Cnaiig Ne15
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Mpoueaypa co3gaHnA apxXMBHOM AeTanu

Co3pnaHue 3TasoHa Ha 6ase cpopmMmaTa
6ase cbopmarta CATIA V4

TeCHG

STEP 3 Mmogenm Ha

CATIA V4

File Select Yiew Filter Optima Tosls Color M

I
[ty
s
w

Sraim

Lt
et S I E P

T

STEP

—>»  3DTransVidia

0.004 0.00004

Pa3MepHOCTbL MOAenu
~ 400 inch

AOA

>

>  CompareVidia <€

STEP 3T1anoH

Het

= €8 Custom; Tolerance = 0.001inch
=[P curve
[l D discontinuity (0); Value > 0,001 inch
[~ G discontinuity (0 Anle > 0.01 deg
[~ G2 discontinuity (0); Radlus variation > 0.01
=™ Tiny curve/segment (2); Length < 0.001 inch
7 Edge 735 problems: 1
7 Edge 715 problems: 1
|~ Indistinct knots (0); Distance < 1.E-006
|~ Self-intersection (0); Tolerance = 0.001 inch
O Embedded curves (0 Tolsrancs = 0,001 inch
[l High-deares eurve (O3 Dearee > 5
[el Fragmented curve (0l Number of segments > 1
[l wwaviness (0); Number of waves » 2
[l small curvature radius (0); Radius < 0.1 inch
= [ Surface
[ Tiny surface (0); Area < 1.E-006 inch*2
=1 (AP Narrow surface or pakch (1); Distance < 0,001 inch
7 HURBS 697
=I-Bef Degenerate bound (2); Distance < 0.001 inch
<f Face 746 problems: 2
<f Fare 721 problems: 2
<7 Degenerate corner (0); Angls < 0.1 deg
[P Indistinct knots (2); Distance < 1.E-006
[¥1<7 self-intersection {0); Tolerance = 0,001 inch
=1 [l Embedded surfaces (2); Tolerance = 0,001 inch
JP Face 746 <= NURBS 722
[ Face 721 <= NURBS 637
[ Polynomial degres (0); Degree > 5
|7 Folded surface (O); Angle > 90 deg
7R Waviness (0); Number of waves > 2
|7 Small curvature radius (0); Radius < 0.1 inch
7R Multi-Face surface (0)
¥ Edge
|~ Tiny edge (2 Length < 0,001 inch
[/~ Fragmented edge (03 Mumber of segments > 4
[+~ Mon-NURES edge (0)
w1 Closed edge (2)
[/ Large edge vertex gap (0); Distance > 0.001 inch
=-00€5 Loop
= L¢P Face
/A Large edge face gap (0); Distance > 0.001 inch
/A Large face verkex gap {0); Distance  0.001 inch
|47 Tiny Face (0); Area < 1.E-006 inch”2
|47 Narvows face (2); Distance < 0.001 inch
% Facs 746 dist LI(0,000634257) from (0.0085579,0,648337) b
o/ Face 721 dist ¥(0.000435979) from (3.54847,0.00553693) b
1 1< Narrow region (2}; Distance < 0.001 inch
[#1¢/° Intersecting loops {0); Tolerance = 0,001 inch
(17" Embedded Faces {0); Tolerance = 0.001 inch
[ Non-HURES Face (0)

NMpoBepka kayecTBa

Cnaiig Nel6



[lonroBpemeHHOe apXuBUpPOBaHue

PekomeHpgauum LOTAR no Kputepuam MIL STD 31 000

Criteria

Curve criteria

Large curve or segment gap (G-CU-LG)

MNon-tangent curves or segments (G-CU-NT)

Surface criteria

Fragmented surface (G-5U-FG)

Tiny surface or patch (G-5U-T1)

Edge loop criteria

Large edge gap (G-LO-LG)

Face criteria

Large edge face gap (G-FA-EG)

Tiny face (G-FA-TI)

Ll B

3DTransVidia - Untitled

TeCHG

Home  View Mesh Toals

48 Less Neighbors £ Dimensions 4} Recreate Edge
Clipping

A snnotations | e || 38 cure eaiting

Diagnastic Sewing

= More Neighbors

B Snowp o0 | (g < vemascomoming | [soumanasor | (2 | I ||\ Cratesutoe | Dt

7 Recreate sutace | < Unt

[T sections | I Offset
EdgeSet | <> Morphin
Dess  lQuality’

check.

Quality check AAMS0001_REVF.CATPart. Untitied x |
uality check

o ol ] (@ Close ]

(7 Quality Check Tree -

= [A#8 Custom; Tolerance = 0.00%inch a8
= Owa curve

[F G0 discontinuity (0); Value > 0.001 inch
[ G1 discantinuty (0); Angle > 0.01 deg
[&~ G2 discontinuity (0); Radus variation >0.01
= [ Tiny curveiseament (2); Length <0.001 inch
7~ Edge 735 problems: 1
~ Edge 715 problems: 1
[E Indistinct knots (0); Distance < L.E-006
[~ Self-intersection (0); Tolerance = 0.001 inch
O~ Embedded curves {0); Tolerance = 0,001 inch
[Er High-degree curve (0); Degree > 5
|~ Fragmented curve (0); Number of segments = 1
|~ Uraviness (0); Number of waves > 2
|~ Small curvature radius (0); Radius < 0.1 inch
=R Suface
7R Tiny surface (0); Area < 1 E-0D8 inchz
= B harrow surface or patch (13; Distance < 0.001 inch
7 NURBS 697
=[<f Degenerate bound (2); Distance < 0,001 inch
<f Face 746 problems: 2
< Fate 721 problems: 2
57 Degenerate comer (0); Angle < 0.1 deg
<7 Indistinct knots {0 Distance < 1,E-008
Sef-intersection (0); Tolerance s
Pance = 0.00L inch

[P Polynomial degres (0); Degres > 5

17 Folded surface (0); Angle > 90 deg

[P Waviness (0); Number of waves > 2

[B1<7° srnall eurvature radlus (0); Radius < 0.1 inch

Shell criteria

Large face gap (G-SH-LG)

Free edge (G-5H-FR)

Over-used edge (G-5H-NM)

Solid body criteria

Embedded solids (G-50-EM)

= [/ Edge
£ Tiny edge (2); Length <0001 inch
[l Fragmented edge (0} Mumber of seqments =4
[ Wor-NLRES edae (1)
[ 1 Closed edge (2)
[ 7 Large edge vertex gap (0); Distance > 0,001 inch
€S Loop
= [eF Face
[E1¢7" Large edge Face gap (0); Distance >0.001 inch
[F¢f" Large Face vertex gap (0); Distance > 0,001 inch
€7 Tiny face (0); Area < 1,E-006 inch2
= [/ Marrow Face (2); Distance < 0.001 inch
% Face T46 dist U(0.000634257) from (0.0085575,0.648337) tr.
o Face 721 ik W{0.000435975) from (3.54847,0.00553693) tc
7% Narrow region (23; Distance < 0.001 inch
€ Intersecting loops (0% Tolerance = 0,001 inch
17" Emberided faces (0); Tolerance = 0.001 inch
47 Hon-LRES fare (0)

ELY I
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Banangauma mopenu

w—

No edge gap

MpoBepka STEP anng
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dopmat XpaHeHuUsn | I:VI[:

Processes & Use Cases

Applicable Information Models (ISO 10303 STEP)
il AP209e2 AP210e2
(target)

= STEP — TeKcTtoBbIi popmaTt XpaHeHUA JaHHbIX 06B0OA0B
U34enunA N KAoYeBbIX CUCTEM U3fenua

AP239 AP203e2 | AP242e2 AP233
AP242e1

AP242e1

(farget)

(targei)

= STEP — xpaHeHMue cTaTU4EeCKON MHPOpPMaLUU
dopmanbHO nepegaBaemMon 3aKasumKy

= HenosaHbIK NepeyeHb XpaHUMOU MHPopmaumm no
NPOEeKTy
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dopmart XxpaHeHuUsA

Pa3pabotunk: DMSC KoHcopuuym

HaueneH Ha xpaHeHue npenmyLlecTtBeHHo 3D
AaHHbIX U CAl-AaHHbIX

OTKpbITbIA CTAaHAAPTU30BAHHbIN dopmar
XpaHeHUA reoMmeTpUUYeCcKoro npeacraBieHusa Ha
6ase XML

YueT TpeboBaHMI MeTPONOros u pa3paboTunkos
CAD/CAIl-cuctem 1 NPOMbILLJIEHHOCTU

basa gna wupoKoro npumeHeHuUA

OcHoOBHas HUWA: cpeacTBO 06MeHa AaHHbIX B
rmbpuaHon CAD-3Kocucreme,
MeTposiorMyeckoro obecneyeHus u
AONTOBPEMEHHOro apXMBUPOBAHUA

Mitutoyo AATi
o %
NIST

Deere & Company

laT T H
0 1] g in Honeywell

o egming e

Ps-DMI§

<MBD360>
aawaiic

KOTEM

EMETRO
SIEMENS

University of North Carolina, Charlotte
uNncc

Dimensional Metrology =) )
Standards Consortium )M.g)\C/

TeCHG

= QIF — Quality Information Framework

= CoBpemeHHan pacwmpsaemasn yaobHas
CTPYKTYypa XpaHEeHUA AaHHbIX HA OCHOBe
XML-uHdpacTpyKTypbl

" BO3MOXHOCTb paclUUpPEeHUA XPaHUMbIX
AAHHbIX TAKUMU TUNAMM, KaK
TeXHONoruyecKkue, MeTposiormyeckue u
npouune

" BO0O3MOXHOCTb Nepexoaa C KOHUEenuuu
XpaHeHUA U nepeaayn AaHHbIX KOHLA
npoekTa ¢ opmanbHbiM ONUCaHUEM
NONy4YeHHOro pe3yabTaTa Ha KOHLUENLMUIo
XpaHeHua TpeboBaHUiA, KOTOpbIe
No3BOAAT B 1t060e Bpems opraHM3oBaThb
NPou3BOACTBO U3aenua Ha nboi
6yayuwieit TexHonornvyeckom 6ase

QI

Quality Information Framework
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XpaHumblie gaHHble

1eCHG,

& &) SBW_NX6_PMLprt
D Layers
%3 Reference Planes
{8 Clipping Planes
=% Model Entities
=-@ Sohd 3
@ R Shell 1306
£ 4 Annotation Set
= @8 Geometrical Toleranc

E| g Features

A Arcs

-4 Lines

&= Compounds

F-[ig@ Extruded Cross Sections

=[5 Cylinders

Q 254 mm, H 3175 mm, Internal
Q} 3.5 mm, H8.35 mm, Internal
@ 63.5 mm, H12.7 mm, Internal

g :;83?;; ﬁ'} 76.2 mm, H8.35 mm, Internal
& 156981 Q 50.8 mm, H 88.9 mm, Internal
< 139578 @ 9.525 mm, H 15.875 mm, Internal
= 175133 Q 12.7 mm, H 38.1 mm, Internal
7 178613 Q} 12.7 mm, H158.05 mm, Internal
1 179450 Q 254 mm, H 76.2 mm, Internal
7/ 180424 B~ @ 508 mm, H 23.876 mm, External
/7 16739% @[ Cylindrical Segments
© 151695 - Cones
& (8 Datums [-[@ Opposite Planes
@ a [ Planes
@e E' Saved Views
@c
@o
BeE
@ F
-B6
=14 Dimensions
%) 184599
4 163599
® 1625%

G
@ l0.02 —(TT003A"
L& 190MIC} =, (6] ¢0002le

e £7]0.05 51"
|Aligg]

WAL
ZoEn

F Characteristics

e

CN / | Belongs To Requirement-Structured GD&T Criticality x
E31 Solid3 (= Unspecified
44 Solid3 Tlue Pesition <= 0.05 mm [+] Unspecified T
5 Solid3 E - a
p an %
@7 Solid 2 Radial dimension - Basic = 8,00 <PLUSMINU... }DIAMETER{B,UD <PLUSMINUS>
E71 Solid3 G Ta] Unspecified
=8 Solid3 Symmetry <= 002 mm [= [o02]G] Unspecified
Eo  solids B B Unspecified il
Criticality |I.
Unspecified
Unspecified
Unspecified
Unspecified
Unspecified
I High I
Unspecified
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HopmaTusHble CCbiNKU I I}VI[:

LOTAR Basic parts

EN 9300 - 001: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 001: Structure

NAS 9300 — 003: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD
and PDM data. PART 003: Fundamentals and Concepts

NAS 9300 — 004: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD
and PDM data. PART 004: Description Methods

NAS 9300 — 005: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD
and PDM data. PART 005: Authentication and verification

NAS 9300 — 007: Aerospace series — LOTAR — LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD
and PDM data — PART 007: Terms and References.

LOTAR Process parts

EN 9300 - 10: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 010: ‘Overview Data Flow’

EN 9300 - 11: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 011: Reference process description ‘Data preparation’

EN 9300 — 12: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 012: Reference process description ‘Ingest

EN 9300 - 14 : Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 014: Reference process description "Retrieval’

EN 9300 — 15: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD and
PDM data. PART 015: Process description 'Remove’

LOTAR Family 1XX parts

NAS 9300 — 100: Aerospace series — LOTAR - LOng Term Archiving and Retrieval of digital technical product documentation such as 3D, CAD
and PDM data: PART 100: Common concepts for Long term archiving and retrieval of CAD 3D mechanical information

Other 1SO standards

ISO 10303 Part 42: Geometric and topological representation

1ISO10303 - Part 203: Configuration controlled design

1ISO10303 - Part 214: Core data for automotive mechanical design processes

1ISO10303 - Part 239: Product life cycle support

ASME Y14.41 2003 : Digital product definition data practices

ASME Y14.5M, 1994 : Dimensioning and Tolerancing Standard

ISO/PAS 26183: SASIG PDQ Guideline.
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