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e | [lpucytctBne ES|I Ha MMPOBOM PbIHKE
get it right®
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/1 History

get it right®

.) e First full car

197
wrz—lle &= crash simulation 1986

e ES|founded; expertin
physics of materials

dynamics
comfort 4

= Software editor of applied mechanics;

: . 1991
worldwide expansion
1997 = Acquired:
' Framasoft (welding, multiphysics),
NYSE Euronext Optris (sheet metal forming)
= On the stock market: 2000 Simulor (casting)

listed in Euronext Paris : L :
= Acquired: Straco & VASCI (vibro-acoustics),
ProCAST (casting) & EASI (environme

ccccc

s %
£ N ¥
v |

2002
/ = Acquired: Vdot™ (Project Management) Vidat

2008
& Mindware Engineering Inc. (CFD)

e Y11 revenue: 94.2 M€ | &
2011

= Acquired: IC.IDO (Virtual Reality == -
Efield (Electromagnetism)

2012 = Acquired: OpenCFD / OpenFOAM (CFD

0ECIDE
o

TO d ay | eader in

End-to-End Virtual Prototyping

www.esi-group.com
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http://www.euronext.com/trader/summarizedmarket/stocks-2593-EN-FR0004110310.html?selectedMep=1&idInstrument=15283

CVi

get it right®

-

Engineering
Simulation
for Industry

MH)KeHepHoe MoAaenupoBaHume AndA npomMbIilLIIeHHOCTU
C Yy4eTOM MeXAyHapoLHOM cucTeMsbl ynpasneHns kadyectsom ISO 9001:2001

=» bbITb Begywmm mupoBbIM urpokom B oonactu MCAE ans

‘peaniucmuy4yHo20 mooenuposaHus’

www.esi-group.com ) )
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C/i

Virtual Prototype Strategy
get it right®

e Endto End Modeling: include manufacturing effects in model

Manufacturing Usability

weld composite
rivet

assembly VIRTUAL

i

aerodynamics ditchi

,,(‘

VIRTUAL
ENVIRONMENT

-,
TN
G :nl-..td

g MANUFACTURING
cast

\

VIRTUAL

“as-built” PERFORMANCE

“as-used”
conditions

conditions

Performance

Copyright © ESI Group, 2014. All rights reserved.
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e\n ESI trade solutions

get it right®

Virtual Environment

fluid dynamics electromagnetics multiphysics Enabled by
vibro-acoustics
a common

0 Platform
simulation

@ systems
integration

welding &

heat treatment ‘M’
N —
o

casting

A~ 4

A
g .
nvh &
sheet dynamics
metal forming composites crash, impact

& plastics & safety

Virtual Manufacturing

Virtual Performance

www.esi-group.com _ :
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e\fi End-to-End Virtual Prototyping - EXAMPLE
get it right? Realistic model — material history

e Real manufacturing process fuly repeated virtualy
via ESI Group tools:

o

stamping

=)

welding

reIaxation‘

spring-back

www.esi-group.com ) )
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CJ/i

get it rights Realistic model — material history

Comparison of models

0.0050

0.0267

0.0483

0.0700

0.0917

0.1133

0.1350

With material history Without material history
I |

y
?‘\L' ’ Different deformation

www.esi-group.com ) )
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CJ

get it right®

ESI Group tools supporting
End-to-End Virtual Prototyping

Virtual manufacturing
Virtual performance
Virtual environment

e
i

w.esi-gr .com _
MAM es g OUp co Copyright © ESI Group, 2014. All rights reserved. 10



GJi Virtual Manufacturing

get it right®

fluid dynamics electromagnetics multiphysics

welding &

heat tritm'ei ‘@’ @ % Vil@tics

simulation
systems
integration

casting

A~ 4

o2

dynamics

Wzl

metal forming composites crash, impact
& plastics & safety

comfort

Virtual Manufacturing

www.esi-group.com _ :
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CJ/i CASTING

get it right® ESI offers complete solution

iicrostructure

> Mold remov> > Gating cut Heat treatm% Jldual stresses
e
.final shape
\

www.esi-group.com Copyright © ESI Group, 2014. All rights reserved.



hl MoaenunpoBaHue OCHOBHbLIX BUAOB JNIUTbA
get it right®

JIntbe no
BbInnaBnsaeMbIM NnTbe B KOKUMb
M

NuTbe B necyaHyto popmy LieHTpobexHoe nuTbe

Mpacmuecknit MHTepgeic
(npe-nocT-npoueccop)
Ba3sa paHHbLIX MaTepuanog

Nlntbe no
rasmguumpyemMmbim
Moaensam

MoHokpucTannmyeckoe

nTbe FeomeTpua
TennoBo#W W CETKA
pewarens

JInTbe noa HN3KUM
JaBneHnem

JluTbe noa gaBneHnem

www.esl-group.com Copyright © ESI Group, 2014. Al rights reserved.



l npeackKkasaHve nuTenHbix aedeKkToB
get it right®

3axBaT Bo3ayXxa,
OKCUAHbIE BKJIIOYEHUA

Heponusbl, aHanus
3anonHeHusi (popmbl

Fopsiune n xonogHoblie
TPELUHbI

5

MwukponopucrocTb no

KpHTepHHO HHstMb! MpeackasaHue NUTenMHbIX AedeKToB

5 dapoax 107 dgnac Kpuctannusauus 3anuBka opMbI
*  MakponpucTocTb  Henonve OpueHTaums sepHa
*  MwuKponopucTocTb » 3axBaTt Bo3gyxa
» [a3oBasi NOpUCTOCTb » OkcugHble U HEMEeTannMyeckme
* PakoBuHbI BKITHOYEHNSA
* Tennosble y3nbl * [loBepxHOCTHbIE OeteKThI
* Hecnan
HanpskeHus MeTtannyprudyecku CooTBeTcTBME
» [opsiune TpeLwmHbI e npouecchl TpeboBaHUAM
» XonoaHble TPELUMHbI o [edekTbl *  MexaHnyeckne
Tennosble y3nbl » OcTraToyHble 3epeHHomn CBOWCTBA
HanpshkeHus CTPYKTYpbI + [eomeTpuyeckme
e * KopobneHue o JlukBaumn pa3mepbl
' f Ycapount ~ /13HOC Popmbl 8 . _erperaums
,—_% AedekTbl ' = = o
il L

-

Hot top
" segregation
A-segregation
V-segregation
Bottom negative
segregation

WWw.esl-group.com Copyright © ESI Group, 2014. All rights reserved.
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GJT  CAFE for Grain Structure Modeling

get it right® Single Crystal (SX), Directional & Uniform Solidification

CAFE developed b/w 2000-2002 in
'- Image courtesy Michael Cervenka, Rolls-Royce collaboration with:

Howmet, Snecma (France), ABB, EPFL
(Switzerland), AETC, Rolls Royce (UK), PCC
(USA)

Grain Selector — « pig tail »

(Courtesy of Rolls Royce, UK)

www.esi-group.com
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http://www.msm.cam.ac.uk/phase-trans/2001/rob/rob.htm

e l AKOHOMMYECKUM 3pcheKT ncnonb3oBaHusA

ProCAST

get it right® OAO «KMIMOy, r. KazaHb

YcTtpaHeHue pgedekra
«nopuctocTb» oTnuBKKU «Kopnyc
nepeaHUn»

= |leHTpoOEXHOE NUThHE
N3 TMTaHoBoro cnnasa BT/
B KepamMnyeckyo 060mn0uKy
Ha OCHOBE 3NEKTPOKOpYyHOA

® |I3MeHeHneM TEXHONOormm
nedekt bbin ycTpaHeH

/ O6pasoBaHue
/D TENnoBoro ysna
( BHYTPU OTIIMBKM

e —= KMIMO

ProCAST

Copyright © ESI Group, 2014. All rights reserved.



@Ji Composites Manufacturing
get it right®

-

Manufacturing of composites part

ESI Composites Suite

www.esi-group.com ) _
Copyright © ESI Group, 2014. All rights reserved.



eJi B Pre-forming and forming simulation

get it right®
L|qU|d Curing
Composnes And
Moldlng |stort|0ns

e Simulation can evaluate

= Different forming strategies:
= Stamping, diaphragm (single or double) forming, thermoforming
= Clamping conditions, process parameters (tool velocity, temperature, pressure...)

_—

-

e Through the prediction of
= \Nrinkling
= Bridging
= Thickness (laminate thickness, thickness per ply)
= Optimum flat pattern
= Final fiber orientation

www.esi-group.com : : :
§ P Marketing.composites@esi-group.com Copyright © ESI Group, 2014. All rights reserved. 18



eJi ~ Liguid Composites Molding Simulation

gEt it right® Formlng Curing
) and And
M.ﬂ” = re forming istortions

e Simulation helps to define and optimize
= |njection strategy (RTM, VACUUM INFUSION, VARTM...)
@ |njection pressure and flow rate
= |njection gates, vents and vacuum ports location
= Molding temperature
= Flow media

e Through the prediction of
= Dry spots, porosity and micro voids
= Filling and curing times
= Flow front velocity / Fiber washing
= Pressure in the mold

e Taking into account
= Fiber angle variation (permeability variation) of the preform

www.esi-group.com : : :
§ P Marketing.composites@esi-group.com Copyright © ESI Group, 2014. All rights reserved. 19



eJi Autoclave process and induced distortions

P : ® Forming Liquid
gEt It I'Ight and Composites
re-forming Molding

Draping Curing Demolding

Factor known to affect shape distortions and residual stresses

Thermal expansion
Chemical shrinkage
Cure temperature

Mould thermal expansion

' Internal stresses generﬁn

Defect
= \Varpage
& Delamination

e | aminate lay-up
= Draping effect

Local material properties
modification

Stress release

www.esi-group.com ) )
Copyright © ESI Group, 2014. All rights reserved.



Forming Liquid Curing
l and Comp05|tes And
re-forming Moldlng Dlstortlons
get it right®

STRUCTURAL ANALYSIS
in order to...

e Save cost by reaching the expected performance with the first
real prototype: reach the target on the first shot

e Quickly evaluate multiple designs
e \anage components fatigue

Examples:

v'Dynamic Impact analysis
v’ Failure analysis

v Static loading analysis

www.esi-group.com _ :
Copyright © ESI Group, 2014. All rights reserved. 21



eJi Example of the SNECMA composite blade
oF it right? JEC 2010 (15 April)
8 = ESI Simulation Forum
Making tomorrow’s engines come true
» CFAN, Texas: International, joint venture Snecma & GE Motors

» LEAPS6™ “Leading Edge Aviation Propulsion”, new engine for a
demanding market

» New-generation composite fan blades made by
RTM (“Resin Transfer Molding”)

™ : . . .
LEAPS6™ engine Flow simulation Composite fan blade
: e
e. :
e bruno.dambrine@snecma.fr / edu.ruiz@polymtl.ca \_,.ﬂ Snecma

POLYTEOHNMOUE p
MONTREAL Grimew AFRAN

www.esi-group.com _ :
Copyright © ESI Group, 2014. All rights reserved. 22



C/i

get it right®

Engineering

Research &

Flow

Technology for Composites

Draping
of fabric

Principal permeability K,

90 4

Weft (902)

Example of the SNECMA new composite blade
JEC 2010 (15 April)
ESI Simulation Forum

L Cad

Fibers permeability
Draping of blade

90 ¢ reinforcement
& \Weft (908 =

Le]

Warp (0°) /

Purmeshilng ©i[m?|

20210
I 1.086e-10
1.E3e-10

1.53e-10
1.37e10
121810
1.0de-10
B.07e11
T.18e-11

6.6Ee-11

30
EE’CBLE
POLYTECHMOLIE
MONTREAL

www.esi-group.com

=10

10 i) 30 383041

4]
Shearlng angle, a(*)
bruno.dambrine@snecmafr / edu.ruiz@polymtl.ca @ Snecma
’ . . ) R e AT

Copyright © ESI Group, 2014. All rights reserved.



eJi "~ Example of the SNECMA new composite blade
JEC 2010 (15 April)

e ESI Simulation Forum
Constant
e flow rate N
I I | "
| > ﬁi flow rate
‘ 1%

\

Curing at end
of injection

- . -
SRR EEEEEE

{2

www.esi-group.com ) _
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ef JKoHOoOMUYeckum acpekT ncnonbL3oBaHUA
l PAM-STAMP

get it right® OAO «CpepaHe-Hesckun CyooctpouTenbHbi 3aBoay, T.
CaHkT-lleTepbypr

OnpepeneHne oNnTMManbHOMN TEXHONOMMN NPONUTKN

CTEKNoNIaCTUKOBOro Kopnyca KatamapaHa

« OnpegeneHa onTuManibHasi cxema NpPou3BOACTBa
«pbIOUN ckeneT», obecne4ymBatoLLast KOHCTPYKLMIO
6e3 cyxmx 30H C UCMONb30BaHMEM MUHUMAaNbHOIO
KonM4ecTBa pacnpeaenuTernbHbIX TPyOokK

T ]
a2 2 8

PacnipedeneHue ppoHmMa meyeHusi ces3yru,eao
(t=2500 c)

CHC€

. CPEQHE-HEBCAWA
CYAOCTPOATENbHBIA IABOL

www.esi-group.com ) )
Copyright © ESI Group, 2014. All rights reserved.
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Metal Forming

Copyright © ESI Group, 2014. All rights reserved.

ight®

tr

www.esi-group.com

get



CJ/i Stamping simulation workflow

get it right®
*INVERSE SOLVER *DIEMAKER *QUIKSTAMP+ AUTOSTAMP *Die Compensator
*TFA for CATIA *DIEMAKER for CATIA / *ICAPP Panelshop
Part Part ; ' Quick Validation & | Die
Check | Die design evaluation Quality contro| Compen- Draw
Part — sation dies
Draw
dies

ubisaq

Production

o i =

!

www.esi-group.com Copyright © ESI Group, 2014. All rights reserved. 27



e\fi B Failure prediction —

get it right? wrinkles and cracks
Simulation Real process

/

Courtesy of Suzuki

www.esi-group.com
g P Copyright © ESI Group, 2014. All rights reserved. 28



CVi

ot it righte Harbin Aircraft Industry Group Co. Ltd
: g = successfully implements rubber pad forming
" simulation using PAM-STAMP 2G

“With PAM-STAMP 2G, we can
successfully control the quality of our
products. What’s more, both the cost and
the time can be decreased by thirty or even
fifty percent. It's become an essential tool
for our job.”

Mr. Liu Junji, Vice-CTO of Harbin Aircraft
Industry Group Co. Ltd

6 PTG

. o’ AVIC AIRCRAFT INDUSTRY
Courtesy of Harbin Aircraft Industry Group Co. Ltd

www.esi-group.com _ :
Copyright © ESI Group, 2014. All rights reserved. 29



S:{:! ' High Temperature forming

_—

-

Titanium Hot Forming for Turbine case components is common

| 4 it I ul N E
w*
n "’#

‘1
33

"."e.v

Main splitter case & Exhaust gas diffuser
Hot formed Ti

-
-
4
o

www.esi-group.com Copyright © ESI Group, 2014. All rights reserved. 30



e\n Springback Compensation

get it right®

Before compensation After compensation

Example from Mitsubishi Motor Corporation
EuroPAM 2004

www.esi-group.com Copyright © ESI Group, 2014. All rights reserved.
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get it ,.ighlt® Tube hydroforming

~__HORNIUP.

HORNI C. NASTROJE DESKA

/ «._ HYDR. PISTNICE
UCPAVKA > _ ‘ ’
_— STOJANKY

—__ DOLNI UP. DESKA

DOLNI STUL TVAR. MATERIAL

J— 3 R
TUBE BENDING HYDROFORMING

Tool design
P

Tool design

Automatic solver for automatic
manufacture process parameter optimization

Easy-to-use and fast (pressure progress, pistons
iterative process movement, punch)

Process simulation

. ST S

Www.esi-group.com Copyright © ESI Group, 2014. All rights reserved. 32
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Treatment

Copyright © ESI Group, 2014. All rights reserved.

Welding & Heat

get it right®
www.esi-group.com




C/i

get it right®

www.esi-group.com

Welding

MopaenupoBaHue cBapOYHbIX NpoLLeccoB

JTazepHasa cBapka
ToyeuHas cBapka

[lyroBasa cBapka BofibopaMOBbIM 3J1IEKTPOLOM
B Cpefe NHepPTHOro rasa

CBapKa MeTarim4eCckKnm anekTpoaom B MHEPTHOM
rase

MHoronpoxogHasa cesapka
JlnHenHagq, poTtaynoHHaa cBapka TpeHueMm
CBapka TpeHUEM C nepeMeLlnBaHNEM

MoaenupoBaHue TepmMooopadboTku

CkBO3Hagd 3akarnka
[ToBepxHOCTHas 3akarka

3akarnka ¢ nocrneayLwmnmMm OTXXUromM
OTnyck

3akanka Ha ayCTeHuT
Xnmuko-tepmmyeckasa obpaboTtka

Copyright © ESI Group, 2014. All rights reserved.



e | NAMTEC adds
D WELD PLANNER to its suite of simulation

gt it right software for rapid analysis of welded
assemblies

“ Rolls Royce found Weld Planner
impressive due to the time taken to
perform the analysis, the quality of results
produced and the flexibility it offered in the
early design cycle. Weld Planner enabled
an investigation of the fabrication route to
be integrated with the thermo-m echanical
design stages of the assembly.”

Scott Wood, CEng MIMechE — Mechanical
Engineer - Advanced Engineering,
Transmissions, Structures & Drives, Rolls-
Royce

Courtesy of Rolls-Royce

www.esi-group.com , _
Copyright © ESI Group, 2014. All rights reserved. 35



eJi AKOHOMMYECKUM 3hpheKT ncnonb3oBaHUsA
o rioht® SYSWELD
get it right OAO «KOHAP», r. YensbuHck

Pa3paboTka TexHonormm cOopku-cBapku Kopnyca
LULMOEepPHON 3aABMXKU AJ1IA MarucTpanbHbIX
HedpTenpoBogoB DN400 PN25

*  3HauUNTENBHO CHMXEHbI KOPOOGIeHUA Kopnyca, NOSTHOCTLIO
yaoBneTBopeHbl TpeboBaHna KO

« OcTaTo4yHble HanNpPsXXeHUA Mo npegnoxeHHomy pexumy TO
CHMXXEeHbl A0 MMHUMAaJibHOIro YPOBHSA, YOOBNETBOPEHbDI
TpeboBaHua 3akasvmka (OAO «TpaHCHedTb»)

Mo NPOYHOCTU U pecypcy paboThbl

« [Ona oTpaboTkn ObINT UICNONb30BaH TONILKO OAVH
npototun!

OcTarto4Hble CBapoO4yHble

' o/ HanpsPKeHNs
Kopnyc wmnbepHon 3aaBKKN ANs

MarnctparibHbIX He(*)TeI'IpOBO,EI,OB KOHAP

www.esi-group.com ) )
Copyright © ESI Group, 2014. All rights reserved.



C/i

get it right®

welding &
heat treatment

casting

A~ 4

@

sheet
metal forming

www.esi-group.com

fluid dynamics

- N
395459
. __d

(/777

-

composites
& plastics

Virtual Environment

Virtual Environment

electromagnetics multiphysics

n vibro-acoustics

simulation
systems
integration

o2

dynamics

(e

crash, impact
& safety

comfort

Copyright © ESI Group, 2014. All rights reserved. 37



CVi

get it right®

-

Solutions for Computational Fluid
Dynamics & Multiphysics

www.esi-group.com ) )
Copyright © ESI Group, 2014. All rights reserved. 388



e\n CFD products: Overview

get it right®

Aerospace, Aerodynamics Climate
Explosions Control

Fluid-Structure-Ther:
Interaction

www.esi-group.com _ :
Copyright © ESI Group, 2014. All rights reserved. 39



C/i

get it right®

CFD — Combustion example

DOE-PW HAT Combustor

Temperature (K)

2000
1750
1500
1250
1000

750

CO (ppm) | NO, (ppm)
Experimental Data 44.3 41.5
LES Time-Average 38.7 46.4
RANS 35.1 23.2

www.esi-group.com

Copyright © ESI Group, 2014. All rights reserved. 40



e\n ~ Current Customer Applications

get it right®

-

s

:

w AUTOPILOT ON Time 0=0.000 sec AUTOPILOT OFF

Missile Staging/Maneuvering  Missile Aerodynamics Store Separation Ammunition Dispenser

e

Tube Launch Aerothermochemistry Escape Systems Aircraft Aerodynamics

www.esi-group.com ) _
Copyright © ESI Group, 2014. All rights reserved. 41
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ight®

.

WWww.esi-group.com

Vibro-Acoustics

getitr




CJ/i

get it right®

VA One

Low Frequency Mid Frequency High Frequency
- FE structure module - Hybrid FE/SEA/BEM - SEA/AutoSEA2
- FE acoustic module module module

- BEM fluid module

www.esi-group.com Copyright © ESI Group, 2014. All rights reserved. 43



C/i

get it right®

VA One for Space

ACTS Antenna: Construction

Curved Shell: Ribs:
Kevlar-Graphite composite  Kevlar-Graphite composite
~7.1 mm thick ~7.1 mm thick
3.3 m diameter Two closeouts along sides
8.2 m curvature radius From 76 to 176 mm height
FE Model

www.esi-group.com

Copyright © ESI Group, 2014. All rights reserved.
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e‘n Aeronautic EMC

get it right®

e Problematics & Market Needs

= | ightning strikes an aircraft
one or two times a year (average)

= Aircraft electrical and/or electronic |
systems have to be certified against -
Indirect effects of lightning (SAE ARP 5412/3/4)

= Since real testing remains very expensive & quite uneasy,
Simulation Based Design is the only way
to ensure compliance (lightning & HIRF)

Rulletinboard Forum.cam

>

<4
J
:J
J
J
J
4
J

www.esi-group.com ) )
Copyright © ESI Group, 2014. All rights reserved.
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EMC/EMI with Internal Cabling

get it right®

i Applications Fle Edt View let Besuls Sechons Cuves Plots Drawing InuyRepot Took Mecios Window Help CEMHF

BB f@OBO oS Ji[Forer | K oy v [Feen | FETTIFEEETT Y & 1 IECEASE N PR e
© Standed | Views | Selection it Visibity E Compass I
(MPEAERIBASY ¢ [2 VoE-BEJSTERFMNMEPF S J
i I i |

Resuts Page Pt

PIW1

| Ready Selected: 1

www.esi-group.com ) _
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C/i

get it right®

www.esi-group.com

Thunder Lightning Animated

48



e\n Antenna & Radars

get it right®

-

-

= |\ore candidates for electromagnetic initiatives
= High Intensity Radiated Fields (HIRF)
= RADAR signature (RCS) & Stealth
= Antenna Placement

www.esi-group.com ) _
Copyright © ESI Group, 2014. All rights reserved. 49



C/i

get it right®

welding &
heat treatment

casting

A~ 4

[\

sheet
metal forming

www.esi-group.com

fluid dynamics

- N
395459
. __d

-

composites
& plastics

electromagnetics

®

(e

crash, impact
& safety

Virtual Performance

multiphysics

vibro-acoustics

©

—
@@

Virtual Performance

nvh &
dynamics

Enabled by
a common
Platform

>

simulation
systems
integration

Copyright © ESI Group, 2014. All rights reserved. 50



e\n “Standard Software”

get it right®

e Classical approach

“One Model”
\
conversion conversion
\\ 4
Crash Durability
Solver N Solver L Solver A

www.esi-group.com _ .
Copyright © ESI Group, 2014 All rights reserved. 51



e\n ESI — Virtual Performance Solution

get it right®
Virtual
‘ Performance
Solution

= Single Core Model (‘common modeling language”)

Core Model
no conversion needed

Crash Durability

Virtual Performance Solution Solver

e Benefits
= By default, instantaneous synchronization across domains
= Reusability of parts, components and sub-systems [ om — @*

= Reduction of resources & time for model building - / \
= One hardware platform reducing costs of ownership ’\ | i A

www.esi-group.com _ .
Copyright © ESI Group, 2014 All rights reserved. 52



CJ/ : Virtual

Performance

get it right® Solution

e Explicit-based solutions

o PAM-CRASH = | inear and non-linear materials, large displacements

= PAM-SAFE = Restraint systems

o PAM-MEDYSA = Non-linear Dynamics One

) = High velocity |

- PAM SHOCK | igh velocity impact Executable
e |mplicit-based solutions

o PAM-STATICS = | inear and non-linear materials, large displacements

o PAM- = Eigenmode Extraction, Harmonic and Transient Analysis

= |nterior acoustics, Porous Elastic Materials

® PAM-ACOUSTICS

- Structural

Departments for Sound Package

.9

www.esi-group.com )
8 P Copyright © ESI Group, 2014. All rights reserved. 53



CVi

get it right®

-

Crash, Misuse Applications

EXPLICIT SOLUTION
(ABHbIN pelwiaTensb)

www.esi-group.com _ .
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C/i PAM-CRASH/SAFE Applications

get it right®

Automotive Crashworthiness Design Crash Simulation of large structures
4 N\ [ N

P—l

Ship collision

Bus rollover

. J . J
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Example of Solution
EADS

CASA

get it right®

= \/ertical Crash of Fuselage Section (test and simulation)

www.esi-group.com , .
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e | Example of Solution

get it right® >
4
AIRBUS
e Qualification of Bird Impact Modeling Methodology

bird impact sequence

final deformation (with rupture)

www.esi-group.com
group 57



Example of Solution

get it right

DLR
= Simulation of Airbus A321 Ditching

ST il

www.esi-group.com
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C/i

get it right®

Statics, NVH, Acoustics Applications

IMPLICIT SOLUTION
(HesABHbIN peluaTernb)
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CJi Chaining with Manufacturing

get it right®

e B-pillar is sensitive for NVH performance -
on manufactured parts

After optimization based After hot forming Driving Point Analysis
on nominal properties: based on real properties:
—> increase part thickness - decreased part thickness

_— Manufactured Part

Nominal Part

www.esi-group.com
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e\n ESI trade solutions

get it right®

Virtual Environment

fluid dynamics electromagnetics multiphysics Enabled by
vibro-acoustics
a common

0 Platform
simulation

@ systems
integration

welding &

heat treatment ‘M’
N —
o

casting

A~ 4

A
g .
nvh &
sheet dynamics
metal forming composites crash, impact

& plastics & safety

Virtual Manufacturing

Virtual Performance

www.esi-group.com _ :
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C

get it right®

&

IC.IDO is the leading VR
solution for manufacturing
organizations to holistically
validate and improve their
designs early on enabling
customers to innovate
faster and more cost
effective.

Thanks to its unigue real~

time physics solver and !
high performance

visualization customers are
able to rapidly analyse
complex design
challenges across the
entire value chain — in
particular in concept design,
design for manufacturability

and serviceability and
manufacturing engineering.

www.esi-group.com

Nothing gets you closer to
Reality than Virtual Reality

Copyright © ESI Group, 2014. All rights reserved.
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e\n Longest and deepest know-how in VR

get it right® 20 years of experience in Industrial Processes

From 1990 From 2000 Today

Over 10 Years . . ' .
1?F:(ear5 ) of Industrialization We drive innovation in collaboration:
Or kesearc over 100 customers worldwide

e |C.IDO development strategy

= Based on over 20 years of successful development of VR solutions in highly demanding
industries (Automotive, Aerospace, Defense, etc.)

= Driven by industrial pain points, needs, preoccupation
= Supported by senior consultants with many years of technology and
process know-how

www.esi-group.com _ )
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e\n |C.IDO Solution Use Case

get it right®

Virtual Build

Virtual Engineering

-
-
=
=
P
—
—

www.esi-group.com ) )
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CJ/i PelueHns 0ns aBTOMOBUMNbHOW
get it righte NPOMbILLIIEHHOCTM

e Ky308 Oe3 nokpacku: MogenupoBaHue
TEXHONOIMMYECKOro NpoLecca: LWTaMnoBka, NMUTbe U
CBapka Ky3oBa

e Ky30B Cc 0OMBKOW: MOOENNPOBAHNE aBapuii U
onpeaeneHne naccuBHom 6e3onacHOCTN naccaxupa
BHYTPW aBTOTPaHCMOPTHOrO CpeacTea

e BypTyalbHbIN NPOTOTUMN Kpecra: BUpTyanbHoe
NPOM3BOACTBO U BUPTyanbHOE TeCTUpPOBaHWe
KOMOPTHbIX AeTaneun Kpecen yepes Lenodvky
MoAennpoBaHu4

e KomdopT, wym, Bubpauus n xectkoctb (NVH):
MoAennpoBaHMe akyCTUYEeCKOro U tTemnepaTypHoro
KOMJpopTa aBTOTPAHCMOPTHOIO CpencTBa

® [lguratens 1 kopobka nepeaay: cMcCTeMbl NOABECKN,
OVNHaMU4YEeCKNEe CBOWCTBA M XapaKTEPUCTUKM

e B3anmMoaencTeme aBTOTPAHCMOPTHOrO cpeacTtBa C

OuHamnyeckne XapaKTepPUCTUKN

OKpYKatoLLen cpenor: BO3AyX, ANEeKTPOMarHuTHbIe nBMraTens MoToLMkNa
BOSHbI, BUPTYyaribHbln MaHekeH (biofidelic human)
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CJ/ : PelueHus ans TsKenom
get it right® NPOMBILLNEHHOCTU & 3HEPreTUKM

-

-

® [|poLecckl NPON3BOACTBA METaNNYecKnx,
NMACTUKOBbLIX UM KOMMO3ULIMOHHbIX AeTanen -
dopmoBaHue, cBapka, TepmoobpaboTka

e [|poeKkTMpoBaHWE U ONTUMMU3aLUUS MOOY3roB,
BKIHOYaAa MOAENMPOBaHME NX XapaKTEPUCTUK B
CBOMCTBEHHON UM cpeae

e |\ogenmpoBaHue PU3NYECKNX N XUMUYECKUX
B3aUMOLENCTBM B X0oA4e npolecca
NPON3BOACTBA, TaKNX KaK 3fieKTpoMarHTHasa
COBMECTUMOCTb

e MogenupoBaHue npeanonaraembix aBapUiHbIX
DEXVMMOB M COOTBETCTBYHOLLMX Mep 6e3omnacHoCcTy,
K npuMepy: oTBepAeHue Npu yaape Unmn B3pbie

Nnpou3BoACTBO
Opycka n3 naHenu

TepMornapaBnM4eckuii
aHanus

Cetka 3D HWKHen geTtanu
naporeHepartopa

[MporHo3 oknck aszota NOX BHYTpU
Kamepbl ropeHusi

www.esi-group.com

Copyright © ESI Group, 2014. All rights reserved. 68



eﬁ 4 PeweHuna angd

get it right® ANeKTPoHMKN & OBOPOHBI

-

-

e ukpomalunHel nnin MEMS

®& Mepgunkobuornormyeckme n BMOTEXHOMOMMN,
MEMS* n mukporngpogmHamMmmka, TeEXHOorma
NpOn3BOACTBA MiasMeHHbIX U
NonynpoBOAHUKOBLIX Npubopos, TBIAI,...

e (OOOpoHa

& CnoxHble omusnveckme npoLecchl,
BO3HMKAKOLLME BO BpeMd NpoBeaeHUs onepawmn
C NpUMeHeHneM 6OeBOM TEXHUKK: 3amMyCK
paKkeTbl, KaTanynsTupoBaHWe Kpecna,
NOA4BOLHbLIN B3PbIB...

® [poekTUpoBaHMe U NPON3BOACTBO YacTen 13
MeTannnM4ecknx & HemeTanImyeckmnx
mMaTepuanoB 1 KOMMO3UTOB

& Ynap, NPOHUKHOBEHWE W MOBbILLEHNE 3aLUNTbI

& OnekTpoMarHuUTHble BO34eNCTBUSA (CTenc

HTEpdepeHLmuy, ...) *MEMS: Micro Electro Mechanical Systems =
MUKpO3NEeKTPOMEXaHIYECKNE CUCTEMbI
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eﬁ PeweHna ona aBnaunMoHHoOU &
get it right® aBMaKOCMMNYECKOWU NMPOMbILLIIEHHOCTH

e [IpoeKTUpoBaHne 1 ONTUMM3aLmns
BO3YLLUHLIX NOTOKOB: BHYTPEHHUE U
BHELLUHWE, CTAaLMOHapHbIE UNW
HecTaLUMOHapHble, MHEPTHbIE UMK
peakTuBHbIEe, BKIoYaa aspo-ynpyroe Fopsias dopmoska Trent
B3aVMOOENCTBUE C NOOBVKHBIMU YaCTSIMM 1000 koxyxa peurarens

e B bpo-akycTmka: HU3KUN, CPEeaHUMN,
BbICOKUW Anana3oH 4acToT, NepeHOoCUMbIN
No BO3OYXY U CTPYKType

& MeTannuyeckume un KOMMO3NUMNOHHbIE
mMarepuansl: NPOEeKTUpOBaHUE U
N3roTOBNEHNE, MOHTax 1 cbopka

TemnepaTtypHoe none

CTonKHOBEHME C NTULENn

e AHanuma BNUSHUS yaapa v BbICOKOU
CKOPOCTW: aHanuM3 guHaMmmnyecKkux
XapakTepucTuk matepuanos Unn nsgenum
Nnpwv yoape Ha BbICOKOM CKOPOCTH
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e\n ycnyru

get it right®

KOHCyJ'IbTaLI,I/II/I N nogaeprKka
 OHnauvH nogaepxka nosib3oBaTesien

 PacwmnpeHHble TPEHUHIU
 CwuctemHas uHterpauma HW & SW

MH>XeHepHble nccnegoBaHus

[MpoekTbl N0 TpeboBaHMIo

KOHCyJ'IbTaLI,I/II/I M BOSMOXHOCTb NpeasyioxXnTb
TEXHOMOMM4YeCcknx N3MeHeHUN Ha OCHOBE npeabiaywmnx pe3ysibtTatoB

[Tpmep nccrnenoBaHus: http://www.esi-group.com/cz/inzenyrske-studie
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e\n ycnyru

get it right®

TpPEeHNHrn n ceMmnHapesl

B 3apaHee onpeaerneHHoe BpemMsa Unun B
COOTBETCTBUW C MHONBUAYANBbHbLIMU
TpeboBaHUSAMK 3aKa3udmka

B cooTBETCTBUM C KOHKPETHBLIMMU
NOTPEOHOCTAMM U YPOBHIO 3HAHWUN
Y4aCTHMKOB YaCTHOCTH

B nomewieHnsix komnaHum nnun B ntobom

vy
MecCTe, Bb|6paHHOM KITMEeHTOM — e oo o
,D,eMOHCTpaLI,I/IVI N NpakTn4yeckKkne
ynpaxHeHnAa BO BpeEMA TPEHNPOBOK l
LEARNING
MNeuyaTHaa JOKyMeHTauus, SOLUTIONS

cepTudmkauma nocewaemMocTm

oS CHEeLaGBOLD
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Provide to industry virtual solutions for design and manufacture of products in
order to eliminate physical prototypes that require high consumption of time,
raw materials and energy.

CJ/i

get it right®

ion

= \/ision l
\vision ]

Be the leader of virtual prototyping spurring innovation of products and
processes to reinforce the social value of our customers’ products (safety,
comfort, performance,...).
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