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Continuité Numeérique
un enjeu d’efficacité pour lIindustrie supporté par les standards

Standard STEP AP 242 — ISO 10303 :
modeles CAO 3D avec tolerancement gérés en configuration

Objectifs et contenu technique de I’éditionl

Jean Brangé - AFNeT
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ISO 10303 standard
STEP AP 242

for
Managed Model Based
3D Engineering

For the aerospace, automotive,
& other mechanical manufacturers
and their suppliers

3D Composite design
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Le paysage STEP avant I’AP242

Concept Simulation Definition Manufacturing Support
Process & Shared PDM PLCS
use cases repository DEX’s

Product Lifecycle Support

PDM
schema

design AP203

Analysis

Information AP209

Core data for automotive
mechanical AP214

Electronic assembly, interconnect, and
packaging design
AP210
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Cycle de vie STEP
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L’AP242 dans le paysage STEP

Concept Simulation Definition Manufacturing Support
Process & e
use cases m @
“—repasitory— DEX'’s
Systems ‘ S Lipport
Engineering
Mufdisciplina e
anaged Model Based 3D Engineering

Information AP242

4

Electronic assembly, interconnect, and
packaging design
AP210
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L’AP242 répond a des besoins métiers cles

e Compatibilité avec les activités existantes de 'AP203ed2, AP214ed3, AP239
et LOTAR

e Une documentation détaillée pour faciliter la compréhension des normes

e L'interopérabilité pour les échanges CAD-PDM et le partage
= Entreprise étendue
= Soutien en opérations

e Environnement PDM partagé

« Supplier data

*Long term archiving

O I

Service exchange - Domain integration
provider for *Data sharing on (Engineering
exchange SOA basis analysis
and sharing * Engineering Manufactur’ing
visualizatio

simulation, Inspegtion
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I’AP242 est |la fusion de I’AP203 et de I’AP214,
et introduit de nouvelles fonctions

e ¥ 2

Preliminary Product Engineering Production planning Tool manufacturing

Development Part design Process plans Tool component production
it Assembly design Production feasibility studies tool mounting

FORSILARY oy Clash detection NC/ RC programming

Market studies

f i S
Requirements mngt. Mountability examination

Concept development

Concept Evaluah

Product architecture design valuation - -

Equipments specification Test plan Tool desugn Qual'ty contrql

Packaging layout Prototype Tool assembling Sample part production
Crash test Tool simulation Part measuring
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Le périmetre de I’AP242
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AP242 Business Object Model capabilities

Name & Description &l

Product Specification

Individual Part ~ &|

Breakdown

Assembly Structure

Configuration

Part Occurrence

Transf., Geom. Coord. Space &
Coord. System & 3 C

Effectivity &l Activity '

- Work Mgmt. & OMpo:
el : & - : Deita Change Composite Structural §| ﬂ

Part & Version uctu

Property & & 3| & Shape & Structure g ill

Material 2l 2 s 3

Shape Association &

Structure & & 3| 2

Shape Data Q. Criteria
anagemer Shape Data Q. Inspection ]

Document Identification  &|

Document Structure &

5 5 Geometric Shape & 7
rope

nibl Presentation & Draughting &
iles and Requir External References &

Planned & Eval. F
Characteristics

Kinematic Structure & Links

Kinematic Motion &l

ProcessPlan &l

| _-ca_pablqnywnh an XML representation . Capability not part of this version
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Concept PDM de I’AP242 Business Object Model

Maethod

EEXSR-—1 T

Nb:t'n 2
Solution
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AP242 Business Object Model
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Use cases

S upplier

Data sharing on SOA basis

i

ISB (AP242 XML + web services implementation form)e——— ESB

STEP AP242

PDM+CAD Offline )
Data s

:*& Exchange
CAD 2
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Fonctionnement de [’AP242

Scénarios d’échanges m

Ixtes

Scénario 1: Les échanges sont réalisés via des fichiers ascii compressés contenant ’'ensemble des

informations PDM/CAO

Exchange based on monolithic express file

Data
Repository

Import /
Export

Part 21/26/28

Based
exchanges

v

]

Data
Repository

Scénario 2: Les échanges sont réalisés via des fichiers ascii compressés de données CAO et des

fichiers XML de données PDM

eLes fichiers ASCII et XML sont associés par des références externes
eLe mapping entre les objets XML et Express est bidirectionnel

Exchange based on shuttered xml (for PDM) and express (for geometry) files exchange

PDM Bi-directional
obj. mapping

_TDP

" [PD™]|
obj. —

Data e ExtFrnaI ref.

XML SC'

Repository
CAD ~~_
obj. ‘

Part 21/26/28
Based

exchanges

Read/write
gueries

Data
Repository

Import /
Export

TDP: Technical Data Package

PDM
obj.
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Fonctionnement de [’AP242

Partages mixtes

e Les echanges sont realisés via un hub PDM partagé en ligne

e Les fonctions d’acces, de mise a jour et de création/extraction de TDP (Technical Data
Package) sont pris en charge par le hub

AP242 data exchange with a HUB scenario
example

/ XML Si.

Read/write queries
4
Ireh :
d’\:;angagg{s: Shared Y Supplier data
pository \.,q_)- Repository repository
_ [Powi|\z, [6AD]| t
TDP | obj. 15> obj. | Import / Export

p

Part 21/26/28 / \ Part 21/26/28
Based

Based
exchanges exchanges

PDM Bi-directional PDM
obj. mapping obj.
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Annexes
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AP242 ISO Definition

e This part of ISO 10303 specifies an application module for the
representation of engineering data and product data that is based on a three
dimensional model. ISO 10303-242 is supplemented with a Business Object
Model Module.

e That module contains the 1ISO 10303-242 Business Object Model consisting
of an information model which is on a high level of granularity and thus is
suited for the communication with and understandability by domains experts
of Aerospace and Defense and Automotive. It consists of Business Objects
representing major concepts and information requirements of Model Based
3D Engineering in these domains and uses the vocabulary of the STEP
modules where this vocabulary reflects the terminology of the domain
experts.

e The relationship between the Business Object Model and the ARM of AP
242 is explained in the Business Object Model Module document. A
technical discussion of the business object model is contained in Annex H of
ISO 10303-242.
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Pourquol un nouvel AP?

L’automaobile et |’aérospatiale ensemble : les opportunités pour améliorer
les Protocoles d’Application

e Possibilité de réduire le colt de déeveloppement de 'AP203 et AP214
e AP242 fusionne toutes les fonctionnalités couvertes par 'AP203 ed2 et
AP214 ed3
e AP242 inclue de nouvelles fonctions
= |'amélioration des capacités PMI
= |les composites
= la géométrie paramétrique 3D
= la gestion des droits d’acces a I'information
= le logiciel
= la qualité des données
e Un nouveau modele facilite l'utilisation de STEP avec les technologies Web
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L’AP242 repond aux enjeux du PLM & de
I’'entreprise étendue

A — PLM functions

:‘u’:
PLM domains Pk |
=T =
o &
CAO 2D CAO 3D PPR
< Co-Innovation

Collaboration

<

>
>

modes Co-Design
< Co-Review >
< Subcontracting >
Data Plans CAO files Physical \fgtt;::,
exchange &  caO files STEP files plateau P
sharing Portal
1970 1985 1995 200Q =—

e internal desian e Subcontractor o Virtual plateau 0 V|gLIJEaI\I/Ip_Iz§I:[§au
g participation OEM-T1

+ T1-Tiersn

Supplier

Risk Sharing Partner

B — Extended enterprise integration

>
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Vue d’ensemble des fonctions de |’AP242

Interopérabilité CAO 3D (1/2)

Géométrie

Géométrie 3D exacte Géomeétrie 3D tessellée 3D parametrique &

explicite explicite historique de constr.
Assemblage

STEP File STEP File

= A

‘i pa‘bothler 3D rcpresenimon l:ﬂ l STEP or oﬂl_rm erm m ,

format

4

Geéomeétrie de 'assemblage et des Assemblage avec référence Assemblage distribué
composants dans le méme fichier externe vers un fichier de
géomeétrie 3D
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Vue d’ensemble des fonctions de |’AP242
Interopérabilité CAO 3D (2/2)

PMI

Product and Manufacturing Information

Dimensionnement & tolérancement
géomeétrique 3D

Annotations 3D Symboles 3D

Représentation graphique Représentation sémantique

B
A
[}515
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Vue d’ensemble des fonctions de I’AP242

Machining Form Features Interoperability

Replicate feature

Transition feature
(Chamfer, Fillet, Edge round)

Marking feature
Catalogue Defined marking

(Rectangular, circular & general pattern)

-9

Compound el
feature : |

Pocket

(Rectangular closed/open pocket, General_pocket, Cutoutfeature, Recess)

JA0)) ke vettom

1M besasar

Gear
(Catalogue, Defined [=pur. Helical, Helicall Straight bevel])

-
)

B

il

boss

Hole

(Round, Counterbore & Countersunk)

Knurl
Catalogue, Turned [Diagonal, Diamond, Straight]

(Circular, Rectangular, general boss)
reptanuler prodile

; uﬂ J f‘?« // 3
slot [ Profile feature | [ General removal | [ Planar face | [ Protrusion ]| Ribtop |[Rounded end][ step |
(open/closed) volume . —— o~
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Vue d’ensemble des fonctions de I’AP242

Composite Design Interoperability

-

PlyPiece 1n°5

' ' 4 PlyPi °4
Contour & surface Solide 3D tessellé PlyPicce n°3 yPiece n

PlyPiece n°2
PlyPiece n°1

Manufacturing Basis Surface Plv n°d
Edge of Part Boundary Ply n°c
Boundary Ply n°b

Ply n°a

Alqwiassy ansodwo)

Ply Orientation PprocessedCore

Rosettes _’ HWHHH‘

PlyLaminate n°1 {

Edge of Part
Boundary

PO E O
PP ROE =
egaetheae@

Ply Drop-off
Boundaries

FilamentLaminate

A fiber =a wire bundle
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Vue d’ensemble des fonctions de I’AP242

Kinematics Interoperability

AP242 AIM/MIM

5-axis machine tool .
t 7
Kinematic _—
topology P ¥
\ N
X \
/e |
Joint / P ¢ ! Link
z 4 B o~ X J n
! /
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| ke #
Pair \ T ¥
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4 4
" . C LI\ 5z
Kinematic ™\
geometry
Mikael Hedlind, Scania CV AB, 2014
Link 4

Parallel kinematic machine tool

Joint ‘Base’

Lank\\ ?

‘Spindle’

Rod

Arm

Mikael Hedlind, KTH, 2012
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Link 3

Link 5

Link 6

Link 1
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Vue d’ensemble des fonctions de |’AP242

Requirement Interoperability
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view AP 242 PDM Business Object Model

Product Physical Activity Work Identification | Classification
Specification structure Management
Configuration Part, Version, 1( Requirement ) Name & Multi Linguism
View Description
identification
Document Geometric Shapé Property Material
structure
Effectivity Transformation | Breakdown Information Process Plan |
Right
Delta Change Person ) Part Occurrence Assembly
,Organization & Structure
Address
Date & Time
Approval,
Contract &
Project
: Q PLM
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Dépendances des modeles de |’AP242

Le Business Object Model (BOM) est un
modele haut niveau

Un schéma XML est dérivé du BOM

Le BOM spécifie les objets de 'ARM
(Application Reference Model)

L’ARM est le médiateur entre les objets
d’application haut niveau et les objets du
modele d'impléementation (MIM)

L’ARM définit les objets requis du MIM
(Module Interpreted Model)

Sur la base de données, les éléments du
BOM et du MIM sont consistants
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Diagramme d’activite de I’AP242
1/2

Company
requirements Change request disposition
Standards, Design integration structure
practices,
procedures )
Contractual requirements
Specification, standards, practices,
procedures Z /
N S N
Manage Product
> .
Development Project
A2 I
Product requirements
Existing product information
Project directives
Change request
Engineering change auth
Design constraints
Project
requirements a 1
v v
. L/
Product ideas, )
preconditions, L
overall conception,,| Preliminary Product description
Development Product Structure
A1l € > Concept development >, > Life cycle requirements

Analysis and test data
Design ideas Research paper
Standard parts

A3
Control Product
Product D | t
Released product data design data evelopmen

Config control feedback

Product config identifier Data a4
g <
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Diagramme d’activite de I’AP242

212

Engineering change auth
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Design constraints
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> Design
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Research paper
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