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Objective of solution package development

Objective :
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Scalability

\

» Abaqus solvers (1 core)
» Abaqus/CAE, Isight

-

e Tosca Structure w/ linear
Abaqus/Foundation (1core)

* Isight simflows

» fe-safe analyses (1 node)
» Abaqus solvers (4 cores)

/Tosca Structure nonlinear
(use with 31 party FEA)

* ToscaFluid (up to 8 cores)
(use with 3 party CFD)

* Isight simflows
(e.g. w/ Abaqus/Standard)

» fe-safe analyses (1 node)
» Abaqus solvers (4 cores)

Abaqus/CAE, Isight

* Abaqus/CAE, Isight

Gateways, fe-safe GUI

5 Extended Tokens 8 Extended Tokens 9 Extended Tokens 13 Extended Tokens 16+ Extended Tokens

2
25 siMmuLIA

\Gateways fe-safe GUI

KGateways fe-safe GUI

-

Tosca Structure nonlinear

w/ Abaqus/Standard (1 core)

Tosca Fluid (up to 32 cores)
(use with 3™ party CFD)

Isight complex simflows
(e.g. DOE w/ Tosca Structure
and Abaqus/Foundation)

fe-safe analyses (1 node)
Abaqus solvers (8 cores)

Abaqus/CAE, Isight

-

* Tosca Structure nonlinear
w/ Abaqus/Standard
(4+ cores)

~

* Tosca Structure w/
Abaqus/Standard & fe-safe

» Tosca Fluid (128+ cores)
(use with 3™ party CFD)

* Isight more complex
simflows (e.g. w/
Abaqus/Standard, fe-safe)

» fe-safe analyses (2+ nodes)
» Abaqus solvers (16+ cores)

* Abaqus/CAE, Isight

Gateways, fe-safe GUI

\Gateways, fe-safe GUI

PLC : 120K€

PLC : 140K€
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Isight Tosca fe-safe
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I FEA Multiphysics ' | Process Integration & : Non-parametric Optimization | Durability & I
" Simulation . Design Optimization ! For Structures and Fluids ! Fatigue :

Under Utilized CAE Capabilities
0 50 100 150 200 250

Power of the Portfolio

r
1

—
Fluid-Structure Interaction

Multi-Physics
Acoustics

The Portfolio Covers 93% of the
under utilized CAE Technologies

P

Non-Linear Dynamics jus

H Stochastics

!Model Based Systems..

[Multi-Body Simulation
1

1 Contact

2
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Customer Facing Materials

.-

Material Calibration using Data matching

2 Shape optimization & Durability analysis of Brake rotor
3 PCB Warpage optimization with copper pattern
4 PCB Warpage optimization for chip positioning

5 Acoustic optimization of resonator using SIMULIA portfolio

6 Optimization and fatigue analysis of Plastic Components
7 Vibration fatigue of battery pack
8 Optimal Design of Freezer Duct in Refrigerator
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Material Calibration using Data matching

= Objective

ANE-8 M correlation =& AlES Sl -}
01 2{-2 hyperelastic, hyperfoam, hardening,
viscoelastic 2| ;{224 Abaqus, Isight 7|8t2
Xt&2t Z[ X2} workflow 2 HE85t0] MHEEdS2
Ol =510 sfjAdof MEZ| e SR

= Value proposition

AlBS B3 0| ojaie M= oMY =42
M=oz o=

NEEERELR2Y

= License configuration

QAX 1, QXT 13+

Cyclic Hardening

H

Material

erfoam
aterial

2
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Shape optimization & durability analysis of Brake rotor

= Objective
= SALO| AH S MEX| X3l ZEks Insured reliabilit
- 2013 26 Hyo| AuY YSH N, FY, RR—— R
LH7d s 2H3tE 2ot ol YA B T2 M Durability Analysis
= Shape Optimization [T
:qu - fe-safe

- Tosca Structure

= Value proposition
« POPE &850 /L T2 N AL K53,
x| x5} 7
« POPE 283 E0|3 EHO| F&, 474,
HP4gol aatsel JiM Jts.
= License confiquration
¢ QAX 1: QXT 16 Conceptual lightweight design

Topology Optimization

- Tosca Structure

Exp|oration of design alternatives

Parametric Optimization

- Isight
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PCB Warpage optimization with copper pattern

= Objective

« PCB warpage & @[t Cu pattern X[X 3}

= Value proposition
« XI=3} workflow 7|t

2=
. 2%3 N8 5 A3

+ Trade-off analysis
= License configuration
* QAX1,QXT 16

Gl 2|

—

\ Design Space?

Analysis

Process
Automation

Multi-objective
Optimization

PCB warpag.e
Analysis

Modeling
Automation
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PCB Warpage optimization for chip positioning

= Objective

+ PCB Chipset warpage’H

= Value proposition

=1
=

 Parametric Chip HiX| 2 & &

« Xt=3} workflow 7| 2
. XEe M2 SotHliS

+ Trade-off analysis
= License configuration
« QAX 1, QXT 13+

28t Chip BiX| Z|X 3}

Optimization
Result

Process
Automation

* < PCB warpage
: Analysis

positioning
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Acoustic optimization of resonator using SIMULIA portfolio

= Objective
« Muffler 23 (sound pressure level )X Z S 2/3t
Resonator A7 *| &3}
= Value proposition
. A37|9 A3 NLE T SIMULIA si{M SR E
KAl
o AZE E|AT Y| ot STV AEE Aot
Muffler EHO| HIE & X
sl AZ M Jts
= License configuration
« QAX 1, QXT 16

ME

Tosca Bead
# Optimization

4"

Multi-hole
Resonator
Optimization

“Resonator

Single hole Analysis

Resonator
Optimization
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Optimization and fatigue analysis of Plastic Components

= Objective
- 2B HEL dY x[HE St W+-8s i
= Value proposition
- X7 dYEARH 2H s MEQ 4d, W+
o= 7ts
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d gﬁl'_é”&! X"%éh —*—l&!é} _)é\_—'?_—)l\_:l &!%% %61'04 o Abaqus & Tosca Topology )
Q7Cle YTM5D} Z2BBE SA| 78 Its e ,
= License confiquration Concept |[i To minimize Energy Stlffness)
+ QAX1,QXT 16
~

« Abaqus, fe-safe, & Tosca
Shape

Final shape

To check Limit utilisation )
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Vibration fatigue of battery pack

Fatigue analysis based on random vibration

= Objective

g o X7 2 THAM AE 5tS0f tiot ST EY Abagus — fesafe —
E 7|‘%§|J—'—|' ;L—DF—%—OJ %&! %é}'% 131_5|'0:| 7.‘_7|7<f%'$% Step 2 Step 3 Step4

2 HiE{2| Bo| ZEXOl PN B :

92}

Static analysis
for pre-loading
condition

" SSD Analysis
Modal Analysis with Unit Response

= Value proposition

Based on test spec.
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« 1SO12405 A|E 20| 7|Et510] F7| At=L EacEe HEA N s-i-.
HiE| 2| ol AlE- L efA e e | Nl )

o WTFEs0l oA M2z S E 2510 Full Vehicle . e
A8 D 78t Xls, 718 0|38 FE35H0 optonal eeees At
Tola g st o ZEMA HY | | | -

= License configuration
« QAX1,QXT 16

Fatigue analysis using the results from Ftire co-simulation

Abaqus-Ftire co-simulation

Abaqus

ﬂ fe-safe

—

Abaqus-Ftire Co-simulation to extract loading history of
displacement in battery pack

Ford Taurus

The positions for
extraction

Battery Pack Dummy

=1l

Structure analysis
using loading history
from co-simultion

Fatigue analysis
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Optimal Design of Freezer Duct in Refrigerator

= Obiective Meshing design space and CFD setup

. WZIH S JIMS QI3 S QUS| Ot AH|E ZH= T E A}
A =X}

Document_2015

- TOSCA
‘ - FO|E M| B7HLHOIM HHo| HA =X
= Value proposition —— & Isight
- WZIE 8 NS 9gtof x| adtol oKt U Y
SesEg s S AR
- op7| Motzds BESHE dAE Y M E floh ol 4 _ CFD Analysis
workflow & &
* Low pressure dl’Op within the bend. Result extraction Optimization setup
* Allow for smaller fan capacity and ensure low flow induced noise J
production

Topology optimization

Fy ~ .

@ S
Transfer

Parametric optimization Optimized design proposals
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= License confiquration
« QAX 1, QXT 13+
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