Interoperability with STEP

Paris, 5" of June 2019
Jacques.heinisch@3ds.com

SDEXPERIENCE

7] DASSAULT -
| The 3DEXPERIENCE" Compan
A7\ Je T~ AFNeT Standardization Days 2019- Paris 23 sisreries pars



Agenda

» STEP and 3DEXPERIENCE

» CAD exchanges

» PDM collaboration with STEP

» Dassault Systémes involvement in STEP normalization
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3DEXPERIENCE platform: STEP integration

Product Structure

PDM collaboration

Configuration
Versioning
Documents

Change Management
Customized PDM

PDM system

Product Assembly structure
Part definition

* Geometry

* FD&T (PMI)

* Composite

* Electrical
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CAD system

CAD exchanges
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STEP AP242 : DS achievements and plans
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V5R07

I Supported Functionalities
Work In Progress

Composite,
Graphic Tessellation
PMI, -
Validation
Properties
V5R20 V5-6R2013
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PMI, PDM

Semantic
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Electrical

“ Advanced
| PDM, ...

Harness,

= Kinematics
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STEP AP242 Ed2
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STEP AP242
CAD exchanges
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Characteristics
Dimension

STEP PMI Representation (Semantic PMI)

Datum feature

Datum

Datum target

Datum system
(Datum Reference Frame)

» Export of native CATIA PMI as STEP semantic PMI and as graphic PMI.

Straightness

Flatness

Roundness

(Circularity)

» Import of graphic and semantic PMI together.

— R

Cylindricity

Line profile
(Profile of aline )

Semantic

Surface profile
(Profile of a surface)

Parallelism

STEP AP242 ed1 PMI

Perpendicularity

Angularity

Position

Concentricity

Coaxiality (1ISO only)

-

L]
*RED O QIULR RoKArH S o WPHPO Y LS9 Pbe-bw-0-HB-o

Symmetry

Circular run-out

Total run-out

Note

» Validation Properties supported

Flag Note

Surface texture symbaol

Non semantic

> Number of PMI per type, affected geometry

Welding symbol

Other symbol
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Semantic PMI implementation

» Export:

> CATIA semantic PMI for which the semantic is not
supported in RP 4.0.4 are not exported.
> CATIA semantic PMI for which the semantic is partially

supported in RP 4.0.4 are exported.
» They will be invalid status if reimported in CATIA.

» Import:

> STEP semantic PMI which are not supported in CATIA
semantic data model are not imported.

> STEP semantic PMI which are supported in CATIA
semantic data model are imported.

» They can be invalid status if they do not comply with
standards rules (either ISO or ASME-ANSI).

A+ /e T~ APNeT Standardization Days 2019-P
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ag Annotation Set.l

\+ Wiews

Datum Feature.1 (A)
\*F Datum systems

] Datum system.1 (A)
‘: Geornetrical Tolerances

<7 Flatness.1

i~ Flatness.2

# Parallelism. 1

\— Datum features and datum targets

T
[=Fag Annotation Set.l

\+)—g@ Views

IE—‘ Datum Feature.1 (4)
\*F Datum systems

Datum system.1 (&)
‘: Geormetrical Tolerances

< Flatness.1

-

\— Daturn features and daturn targets

-
3D annotation diagnostic report

Defined Rules
Tolerance type and geometry ...

Description and Correction:
Defined rule : Tolerance type and geometry compatibility

Description : Tolerance Type is not allowed regarding toleranced geometry

Correction : Edit tolerance or geometry

3D annotation diagnostic report

[EeR=S=)

Defined Rules

Tangent Plane @

2
DS SUSTEES

Description and Correction:
Defined rule: Tangent Plane
Description : The Tangent Plane modifier can not used for non planar surface,
Correction : Edit the geometry.
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PMI Presentation Placeholder

STEP Graphic PMI

Thanks to the presentation placeholder, the semantic PMI are
much better presented with AP242 Edition 2

» The location and orientation of the PMI is close to the original
» Sizeis preserved

)T  APNeT Standardization Days

STEP AP242 Edition 1
Semantic PMI

STEP AP242 Edition 2
Semantic PMI




STEP Graphic PMI

Last Updates
Global status P

» Support of affected geometry

validation property
3 . STEP Single STEP File
] » 3D PMI graphic conformance ED . (aichive KilsgiHy)
s » PMI associative with the geometry 4 E
g i » 3D Capture (PMI filtering per view) @x &ggga’lme‘“ \/5-6R2018 SP3
% g > Vidation properties - ; o Drawing file DXF No need anymore to store pictures
g or image Tiff ... or drawing for archive or exchange
g w 0ld archiving process » New archiving process
S i D Gl ofpm — * Improvement of the support of
5 - e Bl ED ve
3 o capture camera (clarification of
2 the Recommended Practices)
© Status DS
g Full WISIWYG availability V5 V6 3DExperience
S AP203 | V5R20 | V6R2010x |  R2014x
Q Size of the PMI 2 times AP214 | R2014x
: smaller in STEP files AP242 6R2 R2014x

V5-6R2018 GA

,775 DASSAULT | The 3DEXPERIENCE’ Company
V5R21SP2 LA
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STEP Composites

» CATIA composites semantics stored in STEP
> Ply
> Sequence
> Core
> Cutpieces
> Material

» Validation Properties AP242 tessellation allows to define the Status DS

composites geometry in full 3D : one solid per ply. A“‘E:F'f‘;;git\"

In work
»  Support of rosette guided by curve

V5-6R2019 proto AP242 Ed2

Full 3D geometry

V5 V6/3DExperience

STEP AP242 Ed2 Status DS
Availability V5 V6/3DExperience
Under analysis . AP242 V5-6R2016 LA| VBR2016X LA
»  Support of flattenen representation of plies - 3DEXPERIENCER2019x GA

a#f\/ el AFNeT Standardization Days 2019 -
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STEP AP242 XML Kinematics

» 2016: First Prototyping
> Kinematic motion prototyping in 3SDEXPERIENCE
> STEP AP242 Data model issue submitted by DS

STEP AP242 Ed2

» 2017: Normalization activity
> Issue solved thanks to a group of experts cordoned by Jochen Boy
> Improved data model upcoming with AP242 Edition 2

» 2018: Kinematic prototyped in 3DEXPERIENCE
> Export/Import of Kinematic motion
> Import of Kinematics Mechanism

7 DASSAULT =
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STEP AP242 Electrical Harness

» Prototyping of support of STEP AP242 Electrical Harness g
> Study in work '\ -
» Mapping between 3DEXPERIENCE Electrical Harness and STEP AP242 DIS s ..1
» Architecture specification e '

> The prototype will be made on 3DEXPERIENCE
> No plan to support on CATIA V5

STEP AP242 Ed2

7 DASSAULT -
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PDM collaboration with STEP
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STEP PDM Collaboration in 3DEXPERIENCE

Teamcenter,
Windchill, ...

3DEXPERIENCE

» Scenarios supported with STEP AP242 XML.
> Exchange of assemblies referencing CAD files (STEP or native) and non-CAD documents (PDF, Office,...)
> STEP PDM Collaboration with lifecycle management (Versioning)
> STEP PDM Collaboration with configuration management (Effectivities)

3DS.COM © Dassault Systémes | Confidential Information | 6/5/2019 | ref.: 3DS_Document_2014

> Exchange between customized PDM system
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Product Lifecycle management (1/3

Design evolution: Iterative exchange with update and versioning.

v

) 3DEXPERIENCE

Selectad Ope
ContertnamelSTEFmpart
Locstion  [EASTEP Doc P2 42\STEP APTAZ D3 TOULOUEE.
Filzname ’u-»m’. RinkAe. e

U

TRAR2 e RinkAe

2 Bet Montor
¢ Et Help

Q6

Import Option:

e TDesciption
Repair St Our

[ oo |

Shi Farce the s cunership o et of co

3 _Product281
Knowledge Report Generatesthe reportan the stabutes of| | —Report

S_Document_2014

S ik on g mpe— = S———— m——
s ATy Wigtion ioes CATI s ooy o= 918 Product28172 6915.1
Impore Smulstion Results Imports Simalstion s Simutsed|| Reportname: [GiobalResatosenl

't holder)_Product. (P4C 1k holder).1)
Setup Physics Results Specifications (For .. Bateh te setup Visualizstien specificatio

Create Sim NvDats Pack sckage for cgr i i s = h roduct28185 (P402-1(crank shaft holder)
et o 1g¢forco 1 older)_Product28185 P402-1(crank shaft holder).1)
STEPContentGensration This bz generaesthe STE? Core e FReAiRG Rad
STEPPDMExport PLM Batch for Exporting STEP POM date onnecting Rod B onnecting Rod Bu:

DL it for lmprcing STEP PO éat> i Fhecth
- e onnecting Rod B (Connecting Rod Bu:
SWAMAPLMEstch SOUDWORKS mason saudy o : Rectin :
SysternsFlaatligrabon Flaw Migratien o selected Production Systems ecting R 0 (Connecting Rod Bus
Vitigrstan Migrste Repeesentsban (orignal is 3 model) ints JOEXPERIENCE cormponents in PL... CiicciugRaditen
Whshangedutomstan Comistence bxchange Automaton: Use specsic les 13 an input
VPMVATOVENapping Builds 3nd generates files to mag ENOVIAvpm objects on 3DE
MO mpor Baxch Tpor drs i Vi wich CMO s £
Hhaketing . sopicrre rocesionprepares enginering dat or xpeiences.

Information | 6/5/2019 | ref.: 3D:

POMimportErso X-OM Transfer

procket.1)

Sprocket.2)

AP242 XML

R o
] L - 7y

AP 24 2WormWheel_Product28184 (WormWheel.1)

Captures (6)

ETEF part

» \ersion management

3DS.COM © Dassault Systémes | Confidenti

» Assembly modification (Add, Move, Remove)

» Lifecycle State status modification

3DEXPERIENCE R2018x GA
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Product Lifecycle management (2/3)

Design evolution: Iterative exchange with update and versioning.

¥ 3DEXPERIENCE

©

Physical Product v

Import all assembly containing
revision --A of » : _
> AP242WormWheel =€ 8 - - Current selection : | WorrnWheel,1/4P242PressRinkéixe --4,000

{Reference h Instance |‘T);rt7| Graphic H Position | Revisions [ Change ” Configuration Ié L]L

Revisions

3DS_Document_2014

# Title Revision Maturity State || Name
1 AP242WormWheel ProductZB184 | -A000  InWork [ prd-.(
7 [ AP242WormWheel_Product28184 [--c.ooo H-InWork {\@ prd-..(

>

/ \
/ More...
Apply Close
| / ___. >

Import only revision --C of
AP242WormWheel

3DS.COM © Dassault Systémes | Confidential Information | 6/5/2019 | ref.

3DEXPERIENCE R2018x GA
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Product Lifecycle management (3/3)

Design evolution: Iterative exchange with update and versioning.

S cut Ctrl+X
s 3DEXPERIENCE
é‘ [h Copy Ctrl+C
£ | Physical Product -
= =
N O
g
N LK
1%}
Delete Del
WormWheel.1 object 4
Attributes
Insert 4

|78 Replace by Latest Revision
Unload

&1 Replace by Revision

g‘é Switch to Native Mode

—’_’-; Manage Latest Revisions

@t Switch tn Fdit Made

®

Replace AP242WormWheel by the latest
Revision available in 3DEXPERIENCE

3DS.COM © Dassault Systéemes | Confidential Information | 6/5/2019 | ref.: 3D:

3DEXPERIENCE R2018x GA
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onfiguration Management (1/2

Evolution Effectivities
| Physical Product ~ [§

STEP AP242 XML

o8

<Part uid="Pa 396>

B.L Essentials

S_Document_2014

<PartView uid="PV_ 399>
<InitialContext uidRef='vc 9" />
ZOceurrenes 1id="50 418" x=i:typs="n0:Singledccurrence’§
<Id id="P401(crank shaft).l'/>
</Occurrence’,

onnecting Rod Bus

Information | 6/5/2019 | ref.: 3D:

<Td>» [ ]
<Tdentif d='I__397" id="prd-22759007-00004210" idRoleRef="C_ 5' idContextRef='0_ 3'/>
entifier uid='T_ id=tpr idRoleRef="C_ 5' idContextRef='0_ 3"/ 1 Configuration Effectivity
</Td>
<Name>
Eifectivity h Evoluti
| <CharacterString>AP242P401(crank shaft) Product?8187</Characterstrings I ectivity having Evolution
</ Name> - I Effectivity having Variant/Option
<PartTypes> Effectivity having both Evolution and Variant/Option
<ClassString>piece part</ClassString> I Effectivity Having At least Non Validated Change
a>p: P o 9 9
</PartTypes> [ ] No Effectivity
<Versions>
<PartVersion uid="PVe 398"> I onnecting Rod B
<Td id='--A" />
<l ewas I onnecting Rod B

<ViewOceurrenceRelationsifip uid='"NROU 417" xsi:type='n0:NextAssemblyOccurrenceUsage"> procket Product28176 -

<Related uidRef='SO 418" />

<RelationType>
<ClassStringrnext assembly occurrence</ClassStrings>

</RelationType>

<EffectivityAssignment uid='EFA 422"
ZAssignedEffectivity uwidRef="Eff 419'[{=
<BffectivityIndicationstrue</MifectivityIndication>

procket Product28176 -

i
i

&

&

i

&

&

&

i

i

&

&
iy
&

&

&

&

i
G

&

<Role> 0-03 00:00:00 - INF]
“¢lassdtring>Configqurgfion</Classitring> fi il -10-03 00:00:00 - INF]
</Role>

</Effectivityasssigrnment>

3DS.COM © Dassault Systémes | Confidenti

<Effectivity uid="Eff 419" xsi:type="nO:DataValidityEffectivity"> I ) _ .
<EffectivityContext uidRef="PC__ 421"/> F4Dl|,|_rar|k shaft).1 | 54

i i , . Current Effectivity : PressRinkAxe: [2018-10-03 00:00:00 - INF]
<DateTimedtring>2018-10-03T00:00:00.0Z</DateTimeString> .

</8tartDefinition> d Effi i link [2018-10-03 00:00:00 - INF]

</Effectivity>

19 A=¢ /e T AFNeT Standardization Days 2019~ Par /775 Sésreres | The SDEXPERIENCE' Company
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Configuration Management (2/2

Variant Effectivities

STEP AP242 XML

<Effectivity uid='Eff 460" xsi:type='n0:ConditionalConfiguration'>
<EffectivityContext uidRef="PC_ 421'/>
<Condition uidRef='AC__465°/>
<ConfigurationType>
<Classstringrusaged'classstring>
</ConfigurationTypex
<InheritanceType>
<Classstring>local<flassstrings
</InheritanceTypes

</Bffectivity>
<specificationCanditionsssigiffe uid=rsca 164s>
<hssignedCondition uid='ACW 465! x=i:type='n0:AndCondition’>
<ConditionTyper

<Classstring>and</Classstring>
</ConditionType>
<Parameters>
<specification uidRef='sp__451'/>
<specification uidRef=/fp__ 462" />

</Parameters>
</AssignedCondition>
<Conditionype>
<Classstring>part usage<jfclasssfring>
</ConditionType>
</#pecificationConditionissig

<Spscification uid="sP__ 451>
<Category uidRef="sc 440" />
<Td> T
<Identifier uid="I 450" id="One" idRoleRef="C 5" idContextRef='0 3"/>
</ Td» T - -
=ame*
<Charactergtring>ofe</Character&tring>
</ Hame>
<Package>false</Packagp>
</gpecifications y
<Bpecification uid="sp 462>

“Category uidRef='sc 449" />

=Td>

<Tdentifier uid:nI_461” id="Two" idRﬂleRafZ”C_ﬁ

</Id=>
<Hame>

idContexthRef=" 0_3 L

<Characterdtring>Two</Charactsrdtring>

</ Hame>

<Package~false</Package>

</®pecification>

A e T

AFNeT Standardization Days 2019 - Par
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F
e B SpCa et

onnecting Rod

onnecting Rod B

onnecting Rod Bush_|

onnecting Rod

B.I Essentials

Configuration Effectivity

Effectivity having Evolution

Effectivity having Variant/Option

Effectivity having both Evolution and Variant/Option @
Effectivity Having At least Non Validated Change ]
No Effectivity O

1775 DASSAULT | The 3DEXPERIENCE’ Company




Document management
Exchange of Non-CAD documents (PDF, jpg, ...) along with STEP or Native CAD files.

[’mmmmg »  —— . G— -

S_Document_2014

R v e After importing a STEP AP242 XML file referencing “Non-CAD"
,f%é“lwﬁ“ N Ton R documents in 3BDEXPERIENCE, you can navigate and

Tb ey nutjtAl{nutdoc] s .
519 vorn ool 18R =" visualize documents on the product structure.
Eoe) ooltjt A1 Bolt doc TS == S —
T@ nut and boit A1 Produkt2 2) = K
{ @ nutal w@'
| #® botal molt
(@ nutand boit A1 Praductz.1)
#@ nutalpuey
%@ boit At poky)
® @ 1oradet Al Bracket))
5 @ bradet.asm A1 (rght bracket)
L @ nut and bolt A1 Produkt2.3)
S®@ nualuel)
&3 nutjtAl (ot doc TSl
&@ botatboitl) - -_
@@ nutand boit A1 Produkt22)
#@ nut Al (aud)
@ borarmory
@@ nut and boit A1 Produkt2.1)
"

3DS.COM © Dassault Systéemes | Confidential Information | 6/5/2019 | ref.: 3D:
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3DEXPERIENCE R2018x GA
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Customization management

Exchange between customized heterogeneous PDM system.

Current selection : as1A.1

Reference I Revisions |‘ Preview ] Change

)
Customized Type Type PDMIFPart_DS (NLS s undefined)
<Part uid='ID_196"> Title asl
<Classifiedas> as1-TSIl1
<Classification uidRef="ID 105" /> o bkl
=fClagsifiedia> asldesc
<Id>
PR P C o _ . . Description
o <Identifier uid="ID 127" id="as1l-TSI1l" 3DEXPERIENCE Mapplng flle
s <0lassification uid="TD 195'>
£ zclasss - <ohjectsConfig *
g “tlass uidRef=" ID—194H e <Ohj ect Type STEPAFPZ4ZXMI="Part' RevisiariCompent
S </Class> TypE_3DEXPERIENCE=“PDHIF‘Parl:.iDS"
§ <Rolercustomized type</Rolex CustomizedTypB_STEPAP242XML="PDHIFPart_TSI”>
f</Classification> <attribu ame_STEPAPZ4ZXML="PDMIFPartBool TSI" Creation date 5/17/2017 12:31:47 PM
f<Class uid="Ip 194'> Wame_3DEXPERIENCE="PDMIFbool DS"
§ <DefinedIn uidRef="1ID 192" /> typs="boolean" /> Ceantiom
< <TId id="PDMIFPa]:t_TSI"/
t</Class>
=2 4
. . . D R: Normal Range
“PropertyValuedAssigmment uid="ID 24" Sananas 9

<AssignedPropertyValues>
<FPropertyValue uid="ID B9"' xsi:type="hom:StringWalue'

Collaborative Policy Engineering Definition

Last modification 5/17/2017 12:32:00 PM
<Definition> Maturity In Waork
<PropertyDefinition uidRef="ID 88" /> Responsible "
</Definition>
Organization MyCompany
“Name>
<Characterdtring>PDMIFPartBool TSI</CharacterString> Collaborative Space 3DS Collab Space
</ Hame> PDMIFlenqth_DS (NLS is undefined) [5.678mm =)
<valusCamponents ) 0 =
<Characterftring>TRUE</CharacterString> plliesl oSN el neh) ~
</walueComponent> i i N\ § POMIFrass_DS (NLSis undefined) | 12343 =]
</PropsrtyValuss Customized Properties o
PDMIFbool_DS (NLS is undefined) © True O False
<PropertyDefinition uid="ID_88"> PDMIFstring_DS (NLS is undefined) PDMIF TSI Part test string
<Id id="PDMIFPartBool TSI' /> ) ) )
— PDMIFint DS (NLS is undefined) |2 =]
<BropertyTypes

<Class8tring>customized PDM property</ClassString>
</PropertyType>
</PropertyDefinition>

3DEXPERIENCE R2018x GA
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Dassault Systemes involvement in
STEP normalization
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STEP AP242 Edition 2 =

~~
Bav )

» Dassault Systémes participates in AP242 Edition 2 project

> Tessellation extensions (curved triangles, textures, scan data, ...)

» Contribution to data model definition | ced e
» Participation to pilots : 230 )
\ N
£ i
’ s

3D scan data

> Electrical Wire Harness . €.
» Contribution to data model definition «,{}}

~

3DEXPERIENCE

Import STEP file

> Persistent ID v
» Allow relational design on STEP data --'

by havi istent Id try el ts. .
y having persistent Ids on geometry elements - 22

7 DASSAULT =
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Dassault Systemes membership in STEP groups

» DS is member of AFNOR/IDMI, AFNeT , PDES inc and ProSTEP

. |
\
> Strong collaboration with STEP experts and vendors to enhance interoperability and Long Term Archiving f‘:’ﬁr Pﬁ @\S}EP
> Contribution to and validation of STEP Recommended Practices
D> Participation to Standardization Day, STEP AP242 Day

» Cooperation with LOTAR

> Data model definition (tessellation, PML, ...)

S_Document_2014

> Participation to LOTAR pilots to validate data models

» DS key actorin CAX-IF
> Participation to all Test rounds since TR2J (1999)

» DS key actor in PDM-IF POM IF
> Participation to all Test rounds xf?@

3DS.COM © Dassault Systéemes | Confidential Information | 6/5/2019 | ref.: 3D:

» DS participates to CAD and PDM Benchmarks

7 DASSAULT ®
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CAD functional capabilities supported by the STEP AP242 interface

3DEXPERIENCE

< Implszz:\;?tlon Level of implementation
5 CAD information P21- AIM [XMLBO M.| Pilot | IFtest [COTS
g 3D exact BREP representation YES n/a X
% 3D geometry 3D tessellated BREP representation YES n/a X
;E presentation (color, layers, transparency, invisibility, etc) | YES nla X
& | 3D Product & Manufacturing Information - PMI | graphic presentation YES n/a X
z (GD&T, 3D annotations, 3D symbols, UDA) semantic representation YES nla X
£ 1 STEP file with assembly structure and 3D geometry YES YES X
é Assembly structure 1 assembly with references to CAD 3D files) YES YES X
2 nested assembles with references to CAD 3D files) YES YES X
% Kinematics Motion YES X
3 Mechanism Planned
% Composite design Ply definition based on exact surface X
§ Ply definition based on 3D tessellated solid BREP X
g . - Topology (AP242 ed2 DIS) Planned
; | Electrical Wiring Harness Wire list (AP242 ed2 DIS) Planned
STEP compressed file YES YES X
Validation Properties 3D geometry, PMI, assembly structure, composite YES YES X

pys SiSiemes | The 3DEXPERIENCE" Company
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CAD functional capabilities supported by the STEP AP242 interface

CATIA VS

- Implszz:\;?tlon Level of implementation
5 CAD information P21-AIM [XMLBOM.| Pilot | IFtest [COTS
g 3D exact BREP representation YES n/a X
% 3D geometry 3D tessellated BREP representation YES n/a X
;E presentation (color, layers, transparency, invisibility, etc) | YES nla X
& | 3D Product & Manufacturing Information - PMI | graphic presentation YES n/a X
z (GD&T, 3D annotations, 3D symbols, UDA) semantic representation Planned nla
£ 1 STEP file with assembly structure and 3D geometry YES YES X
é Assembly structure 1 assembly with references to CAD 3D files) YES YES X
2 nested assembles with references to CAD 3D files) YES YES X
= . Motion
¢ | Kinematics :
2 Mechanism
% Composite design Ply definition based on exact surface X
§ Ply definition based on 3D tessellated solid BREP X
8 . - Topology (AP242 ed2 DIS)
5 Electrical Wiring Harness Wire list (AP242 ed2 DIS)
STEP compressed file YES YES X
Validation Properties 3D geometry, PMI, assembly structure, composite YES YES X
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PDM functional capabilities supported by the STEP AP242 interface

3DEXPERIENCE

PDM information e o] | s o
§ "As Designed" PDM product structure YES X
i Nested PDM product structure YES X
g Assembly validation properties YES X
ig Lifecycle management YES X
; Document structure YES X
:E Person and organization i(ES X
' Date and Time YES X
Z% Classification YES X
§ Material properties
2 Customized PDM properties YES X
) Configuration management - based on effectivities YES X
Configuration management - based on specifications YES X
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