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Agenda
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» Digital Collaboration for Aerospace&Defense and Automotive
>STEP
>1S0 13399
> AMF/3MF

» Digital Collaboration for Architecture, Engineering and Construction (AEC)
>IFC
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Digital Collaboration for
Aerospace&Defense and
Automotive
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Digital continuity

4 DESIGN

A

STEP AP242
I

Dassault Systemes
strategy is to

support standards
for digital continuity

ARCHIVING
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MANUFACTURING
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STEP
Data Exchange and
Long Term Archiving
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3DEXPERIENCE
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3DEXPERIENCE platform: STEP integration

PDM collaboration

Product Structure
Configuration
Versioning
Documents
Change Management
Customized PDM

PDM system

3DEXPERIENCE

Product Assembly structure
Part definition

* Geometry

* FD&T (PMI)

* Composite

* Electrical

CAD system CAD exchanges

A& v\ /e T AFNeT Standardization Days 2018 - P2
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STEP AP242 : achievements and plans

PDM collaboration

Document_2014

POMA [ é-rl PDM B
 CAD Docsﬁn

() (i
STEP AP242 Ed2

Electrical Harness
Advanced Composite

Product Structure Exact Geometry Advanced Semantic PMI
Graphic PMI Persistent ID
Kinematic

Tessellation & Tessellated PMI Advanced Effectivities
AP242 XML

Compression

®

| | ®
Composites & Composites 3D ()
®)

®)

In work
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In work Futures extensions

Supported Functionalities

7 DASSAULT ®
| The 3DEXPERIENCE” Compan
7 A e T AFNeT Standardization Days 2018 - DS Ssiéries pars




STEP AP242
CAD exchanges

4
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STEP AP242 Tessellation

» Compact data size

» Fast for high speed visualization For review scenarios, STEP can be 10 times

» Intelligent: without need of Exact Brep geometry, kel b

> Exact measurement on or between canonical shapes (plane, cylinder, sphere, cone, ...) P
4000 7
i Exact positioning using canonical shapes (plane, cylinder, sphere, cone, ...) aso0 1~ ¥ tess 0.3 e & canonical
3000 47
> Brep-like Topology allowing direct association with 3D PMI presentation 2500 u STEP compresse
- exact+ tess 0.2 fixe +
2000 canonical
1500 mT
1000 + exact+ tess 0.2 fixe
» Customer can choose : so0
o T T f
[ \ cas 1 cas 2 cas 3
— Exact Results from customers benchmarks
geometry geometry (aerospace and automotive)
Tessellation
Exact IP Protection Archive
definition Very compact Exact & Tessellation within
Quick display a single file
exact measure Quick visu preview

\ exact position Prior conversion j

Z DASSAULT
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STEP PMI Representation (Graphic PMI)

3D PMI graphic conformance
PMI associative with the geometry

3D Capture (PMI filtering per view)

Document_2014

v v vy

Validation properties

» Tessellation presentation with STEP AP242
> Full WYSIWYG
> Size of the PMI 2 times smaller in STEP files

Tessellated presentation Polyline presentation

Tessellation e

Exact
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Geometry
Tessellation e C’{
PMI L q PMI Ll
STEP AP242 Other formats

7 DASSAULT ®
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STEP PMI Representation (Semantic PMI

» Import / Export of native CATIA PMI as STEP semantic PMI and as graphic

PMI.

[re | 1ees | 1eesan | souoworks | sTep | vRML |

General
5 | Detailed repart
5 [ validation Properties (WR)
15 [M Groups (Selection Sets) 18] Composites
46| Geametric Sets ﬁlﬂ User Defined Attributes

Parameters..,

Impart
15| - Geametry quality enhencement: [ Allow defarmation

0.005mrn

Maxirum shape defarmation: x Resalution =

'éiD Tessellated geometry

I 5|4 30 annotations '

Export

*lapplication Protocol (AP) : 242 edl  ~

4 |Units: ® mm O inch Header of the STEP file | Define..
45 |ShowsNaShow: [ Export also NoShow entities M'_-%DExpnrta\sunun-v\xua\izedlayers

6 Tessellated geornetry: [ Export also edges

5|30 annotations: O None O G’aihl[ (®) Author-able and GraEhlt '
—

5 ssemblies: © One STEP file

L
L
Exact gearnetry as: ® Bact O Tessellated O Exact and Tessellated
£
5
|

O Global nested assembly O Partial nested assembly

ASVET

AFNeT Standardization Days 2018 - Pa

.
al
§

e
¥RED O BIFVLERAM WoRAaH @ 0 WP PA 4 528 %% Q $®9-0-H8

3DEXPERIENCE R2017x FDO7 LA
3DEXPERIENCE R2018x GA
V5-6R2019 SP1 (to be confirmed)

STEP AP242 ed1 PMI

Semantic

Characteristics
Dimension

Datum feature

Datum

Datum target

Datum system
(Datum Reference Frame)

Straightness

Flatness

Roundness

(Circularity)

Cylindricity

Line profile
(Profile of aline)

Surface profile
(Profile of a surface)

Parallelism

Perpendicularity

Angularity

Paosition

Concentricity

Coaxiality (IS0 only)

Symmetry

Circular run-out

Total run-out

Non semantic

Note

Flag Note

Surface texture symbol

Welding symbol

Other symbol

,775 DASSAULT | The 3DEXPERIENCE’ Company




STEP Composites

» More & more composite parts in Aerospace

> 100% of CATIA Composites semantic stored in STEP S Ay i ComPosies : 2,50 geometry
> Ply iy /

Document_2014

> Sequence
> Core

> Cutpiece
> Material

Validation Properties

» Advanced ply orientation with AP242 Edition 2

Full 3D geometry

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS

AP242 tessellation allows to define the composites
geometry in full 3D : one solid per ply.

Zc DASSAULT
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STEP AP242 Kinematics Target Y2018

» Kinematic Motion prototyping in 2016 (AP242 BO Model)

> Sequence of discretized positions and orientations (motion result)

» Normalization activity to improve AP242 Edition 2
> Modification of AP242 BO Model proposed by DS to experts

Data model now improved to solve the blocking issue (upcoming with AP242 E2)
Recommended Practices already updated to take into account the motion

» New Prototyping upcoming. CAx-IF testing.

» Kinematic Structure (Mechanism)

> Links, pairs, joints

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS_Document_2014

Data model & draft Recommended Practices under study

7 DASSAULT ®
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PDM collaboration with STEP

4
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STEP PDM Collaboration in 3BDEXPERIENCE

%

STEP AP242 XML

TelamCe'nter, [Ell @ 3DEXPERIENCE
Windchill, ... %

» Scenarios targeted 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 Systemes | Confidential Information | 5/16/2018 | ref.: 3DS_Document_2014

> Exchange between customized PDM system

7 DASSAULT ®
75y | The 3DEXPERIENCE’ Compan
15 A e T AFNeT Standardization Days 2018 - F SUSTEMES Fais



Product Lifecycle management

Design evolution: Iterative exchange with update and versioning.

®
@ bracket ssm B.1 (right brackey
@ bracket_asm B.1 (left bracket)
=@ nut and rod A1 (prodd.1)
#@ nutalparzy
#@ nutal@ar2n
+=®@ ros a1 @art1y
& @ plate 8.1 (plate.))

Document_2014

» \ersion management

» Assembly modification (Add, Move, Remove)

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS

» Lifecycle State status modification

3DEXPERIENCE R2018x GA S
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Document management

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

% (@ _rut and rod Al (prodd.1)
@ nueareaza

@ nutal Panz)

After importing a STEP AP242 XML file
referencing “Non-CAD” documents in

—  3DEXPERIENCE, you can navigate and
visualize documents on the product structure.

@ nualpuey
| | %@ botar morny
| #@ loradet Al Bracket))
@@ bradetasm A1 (rght bracket)
& @ nutand bolt A1 Produkt23)
S@ nwal ey
| 1| ®4 mtitAl it doc T
| | ®@ botalboty) ” -
@@ nutandboit A1 Product2 2)
1l @ nuta oy
| | #@ votarmory
| B@ nutandboit A Pradusz )
«———

*ha-9 l2%ed2R Tuehy

3DEXPERIENCE R2018x GA S
DASSAYLT | The SDEXPERIENCE Comps
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Configuration Management

Evolution effectivities (Date, Serial)

Properties [N
Current azleckion ;| DEXPERIEMCEF ele A L730EXPERENCERoke
Motor Assembly Graphic | Postion | Rewsiors | Effectity I a -
—
01/06/2014 Propeller A.1 ikl L |

31/05/2015

01/06/2015
31/05/2019

_w;

AP242 XML

Muotartazembly: [2014-06-0000:00:00 - J015-05-31 23:59:50]
Propeller B.1

Document_2014

During Import, the assembly structure is
created in 3DEXPERIENCE along with
effectivities.

User can then apply filter to the assembly
structure by selecting criteria (Date,
Serial, Variant, Option ...)

Speaker Assembly
16GB

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS

Flash Mem 16 A.1

Flash Mem 32 A.1

e =
BR0 2223@ Huvh 4% &

3DEXPERIENCE R2018x LA S
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Customization management

Exchange between customized heterogeneous PDM system.

s [ Reference ] Revisions | Preview || Change |

2 . . . 2

é Custom'zed L Custom'zed Custom|zed Type T:aa PDMIFPart_DS (NLS is undefined)
3 Title asl

o STEP AP242 XML :m =

Teamcenter, E' @ 3DEXPERIENCE

 — |
A RN
Windchill, ... %
Creation date 5/17/2017 12:31:47 PM

PDMIFPart TSI PDMIFPart DS
+ PDMIFlength_TS! - PDMIFlength_DS

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS

Collaborative Policy Engineering Definition
Last modification 5/17/2017 12:32:00 PM
» PDMIFreal_TSI » PDMIFreal_DS
- - Maturity In Work
i f
e PDMIFmass_TSI * PDMIFmass_DS et =
- Organization MyCompany
e .. * .. Collaborative Space 3DS Collab Space
PDMIFlenqth_DS (NLS is undefined) |5-673mm E
PDMIFreal DS (NLS is undefined) |0 =
Customized PI‘OpertieS PDMIFmass_DS (NLSis undefined) [1234g =]
PDMIFbool_DS (NLS is undefined) © True O False
PDMIFstring_DS (LS is undefined) PDMIF TSI Part test string
PDMIFint_DS (NLS is undefined) |2 =

3DEXPERIENCE R2018x GA

, _ ,775 DASSAULT | The 3DEXPERIENCE’ Company
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Dassault Systemes involvement in
STEP normalization

\ 4
& \.R

3DEXPERIENCE

2
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STEP AP242 Edition 2

» Dassault Systémes participates in AP242 Edition 2 project

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

» Contribution to data model definition
» Participation to pilots

> Electrical Wire Harness
» Contribution to data model definition

> Persistent [D

» Allow relational design on STEP data
by having persistent Ids on geometry elements. E o
=)

]

e

gt .

Import STEP file

1st
-

3D scan data

s

~

3DEXPERIENCE

Curved triangles

Z DASSAULT
' The 3DEXPERIENCE® Compan
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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

> Contribution to and validation of STEP Recommended Practices
> Participation to Standardization Day, STEP AP242 Day

Cooperation with LOTAR

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

@STEP

Document_2014

v

> Participation to LOTAR pilots to validate data models

» DS participates in all CAX-IF Test rounds since TR2J (1999)

Adobe |Acrobat 30 a3 2l 0
Autodesk {AutoCAD /MDT_|ac x| x|x|x|x|x[x|x{x|x[x]|x ac 1

Alibre |Alibre Design ai x| x X | x ai | \
Autodesk |Alias Studio al X X x| x| x X x|x x al A |
Dassaut CATIAVANS [cdlch x [ [ P e [ [ P T [ [ [ [ P [ x [ [ [ x Jedics 1 L
\—>\su Hicad e 5 I he Implementor Forum
Datakit CrossCad_|CATIA V5 d5 x_|d5 '
DataKit CrossCad _|Pro/Enginaar rﬂ—ﬁ X rd_p

» DS participates in PDM-IF

> Five test rounds achieved; 6th in progress

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS

» DS participates to CAD and PDM Benchmarks

7 DASSAULT ®
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1ISO 13399

» 1SO 13399 is a cutting tool data representation and exchange. Each tool is defined by a
number of standardized 1ISO 13399 parameters

,DMM

» Actors:

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS_Document_2014

EDMIL.__ [> DS
Kennametal K<
¥/ APMX T — D KENNAMETAL
pox * > |scar =0
: DVIK
DMM - Shank diameter D SandVIk
LF - Functional length
EDMIL - End mill H
ZYL-01 - Straight shank - no features D Slemens
APMX - Depth of cut maximum
DCX - Cutting diameter maximum D .

7 DASSAULT ®
DS | The 3DEXPERIENCE’ Compan
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1ISO13399

» |SO file contains :
> Attributes:

#144 = PLIB_PROPERTY_REFERENCE ('71D@S4653ES7F', #73, '003');
#145 = PROPERTY ((#7), %, '/IGNORE', #144, 'value', '883'); 4
#1465 = NUMERICAL_VALUE ('cutting diameter’, $, #7, 'a8.0d');

'
db=38mm

Le=3Bmm

D=40rmm
T

> Link to dxf file

DOCUMENT_LOCATION_PROPERTY ("http://www.iscar.com/Ecat/IscarDXF/"'});
EXTERNAL_FILE_ID AND_LOCATION ('31@6156.dxf', #44);

#45

> Link to step file 3D rotary representation

#56 = DOCUMENT_LOCATION_PROPERTY ('http://www.iscar.com/Ecat/STPL/");
#57 = EXTERNAL_FILE ID_AND_LOCATION ('31@6156.stp’', #56);

6 =
7 =

> Link to step file 3D static representation

#68 = DOCUMENT LOCATION PROPERTY ('http://www.iscar.com/Ecat/STP/');
#69 = EXTERNAL FILE ID AND_LOCATION (' 31@6156D.stp’, #68);

[t\/ el AFNeT Standardization Days 2018 -

Da=40mm

L

[=FC33 TO Face Mill D 50_3106156 ---.000 (T0 Face Mill D 50_31C

("lﬁ TO Face Mill D 50_3106156 ---.000
d? 3106156.chxf ---.000 (drwd0000029_D43ESEEA-0000-(
+®

DrefaultCut_Physical Product00000003_D43ESEEA-000L

IT‘ DefaulthoCut Physical Product00000005_D43ESEEA-O1

ASSEMBLY_COMNSTRUCTION ---.000 (ASSEMBLY_CONS

Ifl‘ H490 SM D040-535-4-16-09 ---.000 (H490 5K D040-2
=%

H490 ANKX 080408PNTR ---.000 (H430 ANKX 090408

[ l" H490 S D040-535-4-16-09 ---.000 (H490 M DO40-2

él—g Fublications

% Base Port.1
% Mount Fort.1

D7SERSSRULT

| The 3DEXPERIENCE’ Company
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1ISO 13399 in DS products

» Navigation in the tools catalogs from the 3DEXPERIENCE
» Selection of a tool

» Import of the tool definition and geometry using ISO13399

> All attributes are retrieved in 3DEXPERIENCE
and used by 3SDEXPERIENCE Apps

> STEP and DXF files are associated to the tool

&

Y Y HL R

A&7\ /e T AFNeT Standardization Days 2018- P 23
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AMF / 3MF
for 3D Printing
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3D Printing objectives

Reduce cost and weight

Produce parts impossible to build with subtractive manufacturing

Document_2014

¥ Bt ¢
=
Ll f §
y
y \\. ;
k -

9 -;

(> 3 | -
/ LA 88g + 15g Fastener
A N R Buy To Fly Ratio 1.5:1
i 135g + 159 Fastener
Buy To Fly Ratio 12:1
190g + 30g Fastener
Buy To Fly Ratio 15:1

7 DASSAULT ®
DS | The 3DEXPERIENCE’ Compan
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Standards : 3 main formats for output to 3DPrinter

ST L (Stereolitography format)

solid name

t 2014

facet rormal &, n, m,
outexr loop

endloop
endfacet

endsolid name

vertex vi, vi, vi,
vertex v2, v2, v2,
vertex v3, v3, v3,

De facto standard & most often used today

>
» Legacy format (1989), 3DSystem proprietary
»  Geometrical information only

>

Single object defined by a tesselation (list of
triangles)

and vertices coordinates

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018

29 #t\/e /

> For each triangle is described its normal

AFNeT Standardization Days 2018 -

AM F (Additive Manufacturing Format)

» SO standard (ASTM F42/1SO TC26)

» Emerging format (2013) extending capabilities
vs STL:

> XML-based format
> One or multiple objects

> Support for color, textures, graded materials

» Material for each volume - Materials can be
combined (graded materials)

» Color for each volume, triangle or vertex

v

Constellations (Repeated instances)
Unit, formula

\

>

3 M F (3D Manufacturing Format)

3D App 3D Print Pipeline 3D Printer

Part to IMF
Convemon

initiated by Microsoft and specified by the 3MF

consortium b eceece & autopESK - Ze pssauLr Crr_

{\ AUTODESK

@ 3MF w Ma‘e”a”se > =. Microsoft
CONSORTIUM
shapeways: SIEMENS SLM 'stratasys
2 7% rifopolo
Ultimaker & ptc e'/‘s nlopoogy

Emerging format (2015), Open and royalty-free
specification from 3MFmembers

Similar capabilities as AMF offer (except formula) +
slicing description + beam lattices + new extensions
being prepared

Extensible, allow additional section to be added (new
extensions being prepared)

pS SiSiemes | The 3DEXPERIENCE" Company




Output for 3DPrinter: DS Drivers

» DS favor standards and support AMF format

nt_2014

» DS is a founding member of the 3MF consortium
> 3MF format emerging and evolving quickly
> Enable output of new DS Additive manufacturing capabilities (support, slicing, ...)

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS_Docume!
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Zoom on Additive Machine output

» Market standard: ~ STL / A 3MF

\\)\

Single object |- “”l

S_Document_2014

”i
Y

AMF (Additive Manufacturing Format)

ISQ standard (4STM F42/150 TC26)

Single object 30shape

Multi-objects

4 ,1 Specific description
—~ for support
L ;
/ﬁj‘

. Optimize file size
3MF < 1/3 STL bin < 1/12 AMF

3DS.COM © Dassault Systémes | Confidential Information | 5/16/2018 | ref.: 3D:
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Multi-objects 3Dshape

Unit

Distinguish Support from Model
Optimise description of multi-instances
Curved triangles

Beam Lattices

Color on object
Color on triangles
Color on vertex
Texture 20
Texture 2D

Single Material
Multi-Materizl
Graded Material
QOther via meta-data

Slices definition

31 -ﬁ‘] el AFNeT Standardization Days 2018 - Paris

v

slice definition + Mesh of 3Dshape

Note: above plan is not a commitment and is subject to change

ig?ﬁ;fgﬁ’é{ | The 3DEXPERIENCE’ Company
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Which Release ?

» STL: already supported for long, no change

» AMF:
>geometry in R2015X and V5-6R2015,
> property (color, texture, material) in R2016X and V5-6R2016

» SMF:
> Geometry in R2017X and V5-6R2017
> Slicing in R2017X (from DELMIA Apps)
> Color in R2018X-FDO01

Z DASSAULT
' The 3DEXPERIENCE® Compan
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Digital Collaboration for
Architecture, Engineering and
Construction (AEC)

\ 4
V.R

3DEXPERIENCE

p
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IFC exchange with 3BDEXPERIENCE

Document_2014

= = &b

3DEXPERIENCE

CATIA Building and Civil Assemblies e

IFC file content is imported in 3DEXPERIENCE as CATIA AEC obijects.

3DEXPERIENCE IFC allows to aggregate, review, modify, exchange:
* Architectural Model

Structural Model

*  MEP Model

Coming from various systems e
915, p B BTN (VRS (DOO | B

3DS.COM © Dassault Systemes | Confidential Information | 5/16/2018 | ref.: 3DS
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IFC exchange capabilities with SDEXPERIENCE

‘ g < ¢ CATIA C
T .
B TENE
< [ —
= | iz [y R—— -
g EXPORT | IMPORT e et T8 cver s
5] R2018x | R2018X S o dalongs @ Curtsm wet -
£ $4 story S A1 GStoy'S - 2
3 IFC 243 schema YES YES $8 enioms N e
# story 7 oy 7 = = <
= IFC4 schema YES YES 8 sorsnisme Do -
#4 sty 9 A1 Grory s 2 tamp -
g_ IFC Part2lfiles YES YES #4 sty 101 Gtory ‘_:::"“’“ -
= IFCZIP YES YES et ;-w- -
o i et :
3 Building Structure (Site, building, wall, ..) YES YES S s et e e
) Terrain VES VES L o e s
E; Piping / HWAC YES (1) YES [ =
g Electrical YES (1) | YES (1) by
£ Bridge (mapping with Building Structure) YES YES P
3
s Alignment IFC4x1 YES YES
= — |
5
© Faceted Geometry YES YES
é Procedural Geometry (ExtrudedareaSolid, ..} MO YES ] ) oo
"E Tessellated Geometry IFC4 YES YES I‘
% AdvancedBRep IFC4 YES YES : &
-
2 Murbs geometry IFC4 YES YES
g Graphic attributes (colar, ..) YES YES
=
3
@ Gl5 (Ifcsite) YES YES
[=]
« Gl5 (IfcCoordinateReferenceSystem) YES YES
FropertySets YES YES
QuantitySets YES YES
Custom PropertySets (with XML mapping) YES YES

(1) Only geometry
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