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Before 1981

>

1963, EEMEETHA T E—EIHEIGERS, &5

Sketch Pad, FFEITit+ENSGER ARG,

1974, BRFEENATFA T CADAMIR{LE (Computer-
Augmented Drafting and Manufacturing), X2—#f

THEHICAD/CAMER {4,

o
JUAT3E 4R + hy TR
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1981-1997

» 1975, FEER HELhERFAvions Marcel Dassault
(AMD)pkA5%E—1"CADAMAF

» 1977, AMDABEIFHATA—EFII=4CAD/CAME 4,
[ERR AEZRICATIAZKA (Computer-Aided Three-
Dimensional Interactive Application)

» 1981, XRRFRLEIL
> [EE, BFFFIBMW, MercedesflHondafY&1E

» 1982, &FCATIA V1

> {EJ9—1 add-on product, EM3D design, surface
modeling#] NC programming

DASSAULT

A7 SUSTEMES
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1981-1997

» 1984, &#n CATIA V2

>
>

1986%F, Ak/9BoeingHYZEACADIRF
sees CATIA become the world’ s leading application
for aeronautical design.

» 1988, &FCATIAV3

>
>

FEUNIXFIAREAM E1R M T AECTHEE

sees CATIA become the world’ s leading application
for automotive design.

» 1993, &#CATIA V4 (CATIA-CADAM

v v vV Vv

Solutions Version 4)

19924, IKNICADAM
19974, WgDeneb
19984, WMIIBM PDM assets, p¢iZEnovia/NE)

19994, UWgMatra Datavision development
laboratory, p¥¢3zZDassault Systemes Provence

N
ANEIR R EECADIRA

F5|MCADEARRITITE.

BN

FEE=HER, MR EEEXE
#$E. XMFTR—EIRERL
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» 1998, &7mCATIA V5
> 20004, miBAirbus S.A. BUITE
> 20024, Fmi8Toyota Motor CorporationfIVolvo GroupfJiTER
> 20034, FIEBMW Group, Ford Motor Company, AVICAJITE

360 +

430

# GA CAAVS
Products 39
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Products
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2012 - NOW: #F—{CHH AZMN2&3DExperience ey

» 2009, &fCATIA V6

» 2012, &#fp3DExperiencet&

PLM s

VPM

CAD

CATIA V4 CATIA V5

3DEXPERIENCE

CATIA V6

v

1993 1998 1998 2004 2006

L2009 2012
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3DExperience - EE T 7 121 mhERYEKSF, FRF—RIH AT

SECIFTN A
ISR STRENOVIAR A \ S ATLET 4
I:Ilu
. IEASURN, TE?E’J
- EXALEADR %
3DEIER
BIECADIUEAICATIARF,
SOLIDWORKJZFE, 4ipiets S & I
PR NARRE G ¥ EU{EEEFH

& .
=] il
2 2 2 ] o il Cl
75 75 75 A LA IR N e
SOLIDWORKS CATIA BIOVIA . o == L] @&

3DExper|ence"AE—/\@,}EWL‘F FE. i LTHR (CATIA. DELMIA, SIMULIA, ... ) .

RS (VPM) . FERSUEEEE (ENOVIA) | #RIME (3DSwym) . ABEERAR (EXALEAD)
SR — R FS
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3DExperience - EE T 7 121 mhERYEKSF, FRF—RIH AT

IAHS00SMTEAPP; AppZ BIEEXEIE; XHFEE LY RApP

975/,\‘ ¥ ) 3DEXPERIENCE |

p’S/\‘a 3DEXPERIENCE |

Sont e e | Y Mummm
o bt v if My Information Intelligence Apps
QEa2E R A2s
LES 8 Y,
MEED g & g\«ﬁ
58 %S B v o
ERB 3 +. .
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Methods

Industrial
Design

Engineering

= Executive comittee

Manufacturing
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O CADERR

BRIt

/ Prismatic
14 parts

Hybrid
prismatic
parts

/

All Complex
parts

- pAssAuLT
LD SUSTEMES

Dedicated
advanced
Functionalities
Process oriented
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O CADERR

Easy to defines and manages assembly structures.
Easy to defines and manage large assembly structures
Interoperability with full CATIA Portfolio

Easily establish assembly constraints

Parts can be easily dragged or snapped into position.
Generates exploded views and detects collisions and
clearance limitations.

Generates bills-of-material

Eiany

25
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System of Multi-systems contractual architecture and services
Systems JFDMIL.
EI1EY
= Cyber Physical System Architecture
= 2 ittt ittt foioiutntuteietutuie bttt yfTTTTTTTTTTTTTTTTTTTTTTTooTTooeTnoe s et 1
a i Multi-physics system - _ || Cyber system architecture | ==
§ ' architecture (plant) . DOBELIEA i: (controller) OO S T T S s~ o l‘ !
L1 | I e ——————————————————————————————— _____________________________________________________
SO 8 Geometrical Architecture | | | Electrical Electronics System Architecture
c . ' . |
GEJ E Components architectureof i 1 Software applications EE\—‘F i
o | System — % | architecture of System e e |
o 1 - - il i
£
Mechanical Fluid components Electrical Electronic components
components components || @ - :

Hardware

p?S SSrEMes | The 3DEXPERIENCE’ Company
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2018x/Videos/18x STV - Building Structure Designer.mp4
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(BRI PPN

DESIGN (13)

ENGINEERING (57)

SYSTEMS (20)

Accommodation Designer

Multi-Discipline 3DMaster Mechanical Designer

Styling: 4 !
Creative Designer Visual Experience Designer |
Product Industrial Designer [Immersive Visual Experience] !
[Aesthetical Shape Modeler] [Immersive Collaboration Experience] '
[Shape Morphing Modeler] Virtual & Physical Prototyper i
Product Experience Presenter (CA) :
____________________________________________________________ -
Essential Mechanical Engineering: 12 Multi Discipline: 19 '
My3DEXPERIENCE for CATIA V5 c ites Desi !
My3DEXPERIENCE for CATIA V5 Pro Composites Menufacturer :
CATIA Xdesign Composites Engineer H
3D Concept Designer (CA) [Composites Designer & Manufacturer] 1
3D Designer (CA) [Composjtes Laser Projection Operator] :
3DMaster Conceptual Designer Composites Braiding Designer !
Mechanical Tooling Designer Composites Forming Designer (CA) I
) Hydroformed SheetMetal Designer |
SheetMetal Designer Fasteners Designer ,
[Mechanism Simulation Designer] Mold & Tooling Designer 1
[3DMaster Designer] [Mold Designer] :
[Mechanical Part Designer] [Reverse Shape Optimizer] :
Design Review and Preparation Stamping Die Face Designer N
Plastic Mechanical Designer 1
Mechanical Engineering: 8 Structure Designer :
Mechanical Designer Steel and Equipment Layout Designer |
Multi-Discipline Mechanical Designer Space Allocation Architect !
. 1
[Shape Designer] Weight & Balance Analyst :
Mechanical & Shape Designer Multi-Discipline Automated Engineering: 5 !
Multi-Discipline Mechanical & Shape Designer [Template Designer] 1
Function Driven Generative Designer [Best practices Designer] :
[Function Driven Refinement] (CA) [Product Optimization Designer] '

1

1

"""""""""""""""""" Design Apps Developer

Systems Engineering: 11 |

[Design Apps User]

1
b e e L e oo ] !

Systems Architect : ke
Dynamic Systems Engineer EIectncaI & Fluids: 9

Mechatronic Systems Engineer Systems Schematic Designer

[Systems 3D Architecture Designer](CA) Electrical 3D Systems Designer

Report Template Designer [Electrical Designer]

Report Generation [Cabletray 3D Systems Designer]

Systems Traceability Designer (CA) [Electrical Harness Manufacturing Engineer]
[Systems Multi Views Architect] Fluid 3D Systems Designer

Electrical and Electronics Architect [Tubing Designer]

Systems Quality Analyst (CA) Printed Circuit Board Designer

Systems Safety Analyst (CA) [Rigid Flex Circuit Board Designer]

Transport & Mobility: 3 Aerospace & Defense: 1
Transportation Designer Aerospace Surface Modeler A
Class A Modeler
[Class A Expert]

Transportation & Mobility: 3 Architecture, Engineering & Construction: 6
Powertrain & Chassis Designer Concept Building Designer
Body In White Designer % Concept Architectural Designer N
Interior Designer Concept Structural Designer .
3 ] . Building & Civil Coordinator g
Industrial Equipment: 2 Architectural Detail Designer
. ) ) / Building Structure Designer
Machine & Equipment Designer - 3D MEP* Designer
Shaped Machine & Equipment Designer A Civil Engineer
CPG. 1 High Tech: 1
Structural Package Designer m Product Enclosure Designer &

90 Commercial Roles
in R2018x (Golden)

975 SSrEMes | The 3DEXPERIENCE’ Company
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1TAVRISERAE

37 ACCOUNTS
...................... OVER 1000 Seats
------ HPE it 11,200 ACCOUNTS

22000 pigitipitreraiRiiIRi <3 Seats

TR P

400 Mgt
Bk

30%
R&DFF % 3% &

34EPLC UGN
1100A

1 123X
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/

1

TIVRIRSEE - CATIARISCE

N

3D DMU
Digital Mock-up

3D PLM

Product Lifecycle
Management

1981 1989

3DEXPERIENCE

Business Experience

1999

D?S_

2012

DASSAULT | The 3DEXPERIENCE’ Company
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KR T

B

If Tube_Length > 150mm
Number of Stiffeners=4

BEENAIN AT

?I

A7 SUSTEMES

[

DASSAULT
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> BEBiRITHIZEE — Morphing

» BEERIRAYEER — Template

> ETFREMBEBEI8AIZ — Verification
» {fi{t, — Optimization

> IR ECE S
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y

Bt

IR1THIZZEE — Morphing

1: create a Component with
V5 interactive applications

1) CAPTURE

: add Knowledge features t
enable morphing
vRequirements

vRules, constraints

v'Design intent and goal

vComponent behavio/

Reuse the
template in one

Reuse it in
another
context

1775 SHSTENEL 1 The 3DEXPERIENCE’ Company
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Bt

SEIIRAYE

Template

component

GENERALIZE

" Extract Template definition
from the example

v External view
vInputs
Published parameters

2: Reference it
In catalog of
templates to
hare it

3: Reuse the
template in one
context

GENERATE
& morph...

3: Reuse it
in another
context

1775 SSrEMes | The 3DEXPERIENCE’ Company
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BEERNIRAVER

Template

Tow Hook Design

Design creation Design modification

n10 min n 2 min

v Publishing, assembly templates

v'Parameters, rules and checks

Solid Separation Assembly
Family

Design creation

K31 day H 10min

Design modification

v parameters, formulas, rules and checks

v Assembly features

Rolling Assembly Family

Design creation & modification

30% savings

v parameters, formulas, rules and checks
v Design Table
v Catalog

Manufacturing Assembly
Drawing

R )
i}

Design creation & modification

50% savings

v parameters, rules

v VB macros

!77 SESREEL 1 The 3DEXPERIENCE” Company
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XRAYEE

BL%

Template

Complexity
Knowledgeware

34

*Process :

BiW Detailing, Interior
Detailing, Die Face, ...

*Technology :

Powercopy, User defined
Feature, Knowledge

*Reusability :
High : 100%
*Benefits :

Up to 30% reduction on Part
detailing

FEATURE Template

=l
L3S 25 @) A

5.

*Process :

BiW Conceptual design,
Interior Conceptual Design

*Technology :

Publication, Replace,
Knowledge

*Reusability :

Medium : 60 % average
*Benefits :

Up to 60% reduction on BiW
panel design

PART Template

*Process :

Vehicle Architecture, Tooling
*Technology :

Product template
*Reusability :

High : 80%

*Benefits :

Vehicle Architecture : Better
quality and fast concept
validation

Tooling : Cost reduced thanks
to standardization

PRODUCT Template

mE

*Process :
Vehicle Architecture

*Technology :

BKT : Business Knowledge
Template

*Reusability :

High : up to 100%

*Benefits :

No Customer experience on a

real production program (only
evaluation)

report

Technology ——



It Systemes | Confidential Information | 9/7/2020 | ref.: 3DS_Document_2015

3DS.COM © Dassaul

HE T EFIEEA L 58H91354% — Verification

L

P provides the core infrastructure for the validation process
» Partners provide dedicated content & dedicated user interface

I

Shared

Validation results
Content Shared process

providers Repository |
35 55 BASSAYLT | The 3DEXPERIENCE” Company
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{44, — Optimization

» Product optimization convergence

> Optimization : Min, Max
> Design of Experience
> Constraint Satisfaction

Optimization

Optmizaion WPe: - [Torget aue

—Optimized parameter

[Cengih 1 | EE
Taigel value: fOmm =

- Free Parameters

Inf, Range

HName alue
Open_body. T\Font 5... 204.375mm

=T Toe T T DESIGN
PROBLEM

ata
Fun Optinization I
-

@ 0k | 9 b | 9 Cancel|

D
/- DASSAULT
LD SUSTEMES

| The 3DEXPERIENCE’ Company
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I AR E T

N EAHL) s

Load car data

VLT ) 7K A HE 2 AR TR

- Design wiper
system skeleton

1. FEAE T FEITFA
CATTIALFEIixE X T
— AV AR TR
— “HKAEIT”

THE 2K s 1 2K ET AR

Compute wiper pattern

Y

THEE YL T

Compute vision areas

KBE
Architect

R V& P v A B2 W 7K A AL 1Y
Check compliance with the
standards

ALK A% Rt =%

Optimize wipe pattern

L_,EEEETﬁ%gGenerate

report

;{SE&?&S%%WTheSDEXPERENCECompaE
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I AR E T

TN SRV IWANE - € 21

Load car data

P T 7K A HE ZLASL A
Design wiper
system skeleton

Y

L_‘ TS 7K s ] 7K AR

| Compute wiper pattern

&l 7K 2 VLA 53

PR

£ =

T 3 | K AR L

TS =] HLAL 5

Compute vision areas

Power Copy @

@Power Copy

PR HER A
Script

I AR YE bR R Bz W] 7K g AS 1Y
L*’ Check compliance with the

standards

ALK 28 R ZSEL

Optimize wipe pattern

Lb,EEﬁi?ﬁ%%Generate

report

5 S SHSRESEL | The 3DEXPERIENCE Company
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I AR E T

Fo N ML) EdEm

Load car data

P HI 7K 2 AE B AT 1Ry
- Design wiper
system skeleton

THEE 7K 2361 7K THT A

Compute wiper pattern

2
AR AERURE s T /I 7K

TARIRAR 53X A4~ 4ol
ar AR50

THE S A LA 5

Compute vision areas

AR B B AR AZ G 7K A A5 7R

Check compliance with the
standards
- AL FI KBS RGES=EL
Optimize wipe pattern
e
A FR 5 Generate
report

>
DS S5SrE5EL 1 The 3DEXPERIENCE” Company
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/

1

TIVRIRSEE - CATIARISCE

N

3D DMU
Digital Mock-up

3D PLM

Product Lifecycle
Management

1981 1989

3DEXPERIENCE

Business Experience

1999

D?S_

2012

DASSAULT | The 3DEXPERIENCE’ Company



3DS.COM © Dassault Systemes | Confidential Information | 9/7/2020 | ref.: 3DS_Document_2015

41

Design in Context

Process / Organisation

BIUNEERERRER (BAFRAYT B
NEmE TR | FRE:

BN AR |:||:|/ TRAEAYSREX

CADEEJZ:EHA_@ JCAE, CAM&:nFH,VPM
N

F=NEEEXBNZT, BFRE:

RASEERE) (Spec-Design) , BZREE!
(Skeleton) FEMNF, F2AERE R
(Top-Down Design)

HRIEERRIE

BINEAREWIRASENEER, BRE:

':'MS’?‘*QH[E?J (Spec-Design) (FHABE—
RERE FRHHIER)

A mlll

_

Explicit Design |

FNEOEEREE, a2

CADIREITSEWRESEL (Specification) (3
Tﬁ%ﬂﬂ)ﬁ%z’%ﬁ %%ZE’\J )

FTARERFIR (Knowledge)

Technology
Associativity, ...

19755?555,—55',\},’;—; | The 3DEXPERIENCE" Company




Document_2015

3DS.COM © Dassault Systemes | Confidential Information | 9/7/2020 | ref.: 3DS

42

RERITHI 2 N AR

.

&

REES®T

RERE R

RERBPLBT

[ Conceptual |
Specifications

=
=
L
@
o
o
g
&,
0,
¥,
&,
¥,
-
4
-

Lk ADE)

y7a ]

2

RHLE BT

Relational Design for structure

[ BEANGACDES SINE A88 F1aRy

SESTENES | The 3DEXPERIENCE Company
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KBTS

NE

>  HEIRT, MARER

> Spec-Driven Design

> MERIRRITRFMERITR— T NEEETE

> Skeletonfgi%
> RITERFRAKHE

> SECHEERE], MBNEGERRE

> REEH, ZHEMUAIKE

> {BHPublicationIfd

e

P

DS SGSréres | The 3DEXPERIENCE Company
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——

Zit, MAEER

Spec-Driven Design

Engine Main Parameters

REESUXETHRES AR

i 1 ] 1
[ Specific performance | [ Fue iype | [ Copacity | [ Style/Ergoaomics
Vehicte packaging

T Enginearea

j Bore diameter \|{

Timing parts definition:
Walve, spark plug,
= injector location
Dynamics condtions
ports geometry

I

Stroke
Con-rod lengih

Cylinder axes distances
Head bolt location

Oil path location

Water path location
CrankshaR bearing width

Water jacket validation
Moylging & Cooling capability

Gyl Head packaging

Gyl Block deck height | [ Gl Block lengin |

Gyl Block packaging

B mAIIIRES .

B ERIINEEIE,

Heau
uaskel
heicht

Cylinder head

RIERIEX LIRS, BN
CATIAEP,L,\MS%ﬁ (Specifications, &

#RSpec)

gParameters

A

(@ Input_Parameter=Stroke_Diameter
Cooling_Path
'Water_Volumetric_Flow=0.005m3_s

Qil_Path
Qil_Volumetric_Flow=0.03m3_s

| Cylinder_Block
Bore_To_Bore_Offset=115mm
Bore_Offset=37.3mm
Offset_Cylinder=30mm
Number_Of_Cylinder=6
Bank_Angle=60deqy
Cylinder_2_To_Center_Offset=18.65mm
Cylinder_5_To_Center_Offset=18.65zm
Cylinder_Block_Height=210.75m|
[EPEngine_Capacity=2979.113c
Cylinder_Head
Head_Gasket_Height=3mm
Fixation_Radius=7mm
Fixation_Clearance_X=5mm

DASSAULT
SUSTEMES

Comouston
chamber
volume

| The 3DEXPERIENCE’ Company
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Egi, RS

2t . Spec-Driven Design

Q.F’

S

Cylinder head Head
Tations.
nosiion

Parameters

r@l_%th

0il_Volumetric_Flow=0.03m3_s

Input_Paramster=Stroke_Dismeter
Cooling_Path

Water_Volumetric_Flow=0.005m3_s

£~ Cylinder_Block

i

RESTRENMRIT, Spec
S - S ==
ERFRERITIRE, 1§

ZBTm FRISEM.

(§Bore_To_Bore_Offsat=118mm
JEore_Offset=37.3mm

Offset_Cylinder=30mm
Number_Of_Cylinder=6
Bank_Angle=60deq

(8 Cylinder_Black_H2Ght=210.75mm
(P Engine_Copaciy=2879 113cm3

Head_Gasket_Height=3mm
Fixation_Radius=7mm

Cylinder_Heed
Fication_Clearance_X=Smm
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MEEZERNTFE: Skeleton]’j‘,

1 Designer for N parts

Forgi :

orging parts: cam shaft,
rod,,..
Specificity
One engineer creates one part or a

group of parts. The manufacturing
process is traditionally the forging

\process.

1 Designer for 1 part

C ' ;

ast parts without cores:
Cylinder head cover, sum plate
One engineer defines the part and

structures his work to speed up the
downstream processes : casting and

_/

Complexity

\machining /

Complexity f ++

BT, LISt
KEKRITHRER S,

N Designers for 1 part

Cast parts with sand cores:
Cylinder head, Cylinder Block
Specificity

Several engineers work concurrently to
define the design core. They share the

same specifications and their work is
brought together to create one

Q)mponent. /

/ Complexity | +++
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2. Skeleton/57%

Conceptual
Specifications

Functional
Validation

Machining
Specs

Casting
Specs

+ Skeleton

omplete
Machined head

Basic feature

Basic feature Basic feature hosses
lice + extremities

Exterior slice
Y iy

Water jacket slice  Lower oil jacket slice

+ extremities

+ +
iled design  Detailed design Detailed design Detailed de:

Upper oil jacket slice

Assembled ports ~ Assembled Jacke Assembled lower

+extremities +extremities

F 3

Complete
rough head

exterior slice  +extremities oil jacket slice +extremities

BNERAISpeci T L=
B —REIEHES MFMIR

HHATGHER.

D
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/

1

TAHISE - CATIARYSC#H

3D DMU
Digital Mock-up

3D PLM

Product Lifecycle
Management

1981 1989

3DEXPERIENCE

Business Experience

1999

%

2012
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41, (Digital Mock-Up)

“HHEATERUK, BEESHZRIE
FTHR R SRR, FEHLROHIE B B RN & Bk
TEMLLUEN TmALNEXR, E, it
EH = H NS AREIEI T iR A R,
FREA, Bt it S =4SSR E L BT
#l(Digital Mock-Up, LA TEFRDMU)RK AT
FERARANGRBFENZITFE.
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> AJ{4Y, (Visualization)

> FFALFREERD (Digital Pre-Assembly)

> KERIZIT (Relation design)
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a] {44, (Visualization)
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*51—7—1{1? z'%tﬁﬂ (Digital Pre- Assembly)
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KEKIZ1T (Relation design)

m BT RS =
B ERSEEIRE S *,__
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