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Safe Harbor Statement

This presentation and the accompanying oral commentary may contain “forward-looking” statements that are based on
our beliefs and assumptions and on information available to us as of the date of this presentation. All statements other
than statements of historical facts contained in this presentation, including statements regarding our future results of
operations and financial position, customer lifetime value, strategy and plans, market size and opportunity, competitive
position, industry environment, potential growth opportunities and our expectations for future operations, are forward-
looking statements. The words “believe,” “may,” “might,” “objective,” “ongoing,” “will,” “estimate,” “continue,” “anticipate,”
“design,” “intend,” “expect,” “could,” “plan,” “potential,” “predict,” “project,” “seek,” “should,” “would” or the negative
version of these words and similar expressions are intended to identify forward-looking statements. This presentation
also contains non-GAAP financial measures. We have provided a reconciliation of such non-GAAP financial measures

to the most directly comparable measures prepared in accordance with U.S. GAAP in the Appendix to this presentation.

1]

We may not actually achieve the plans, intentions or expectations disclosed in our forward-looking

statements. Forward-looking statements involve known and unknown risks, uncertainties, assumptions and other
factors that may cause our actual results, performance, achievements or expectations to be materially different from
any future results, performance, achievements or expectations expressed or implied by the forward-looking statements.
Except as required by law, we assume no obligation to update these forward-looking statements publicly, or to update
the reasons why actual results could differ materially from those anticipated in the forward-looking statements, even if
new information becomes available in the future.
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Where Simulation, HPC, and Al Converge

Democratizing Technology to Deliver More Power and Drive Better Decisions

HIGH-PERFORMANCE
COMPUTING

SIMULATION \ :

O
As the pace of innovation accelerates, /<
Altair is driving the future of smart,
connected everything through

" tsimulat ARTIFICIAL
e convergence of simulation,
HPC, and Al solutions. INTELLIGENCE
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p  Altair’s Vision

Computational intelligence will drive innovation for

a more connected, safe, and sustainable future



Little bit of Theory... Implicit Method
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Little bit of Theory..._ _
Non Linearit
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Explicit Flow Chart
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RADIOSS
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Little bit of History...
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PDB

Explicit FE codes were available in the mid ‘70s ( DYNA3D : 1976)

UCRL-ID-112607 LLNL J. Walter, D. Bellshaw

s The DYNA Family }

WHAMS

Northwestern/ Arg(N)
Chicago IL

PISCES

Pisces International
San Leandro CA
explicit FVM CFD
H. Hancock

W.F. Noh
CEL

First coupled EL code
LLL, 1964

SAND86-0594

SNL, march 1987
Albuquerque NM.

L. Taylor & D. Flanagan

Source: Paul Du Bois: Presentation at the OpenRadioss Users meeting 2023 in Aachen (Germany

ALTAIR



Little bit of History...

Industrial car crash simulations emerged in the mid 80t
driven by a small community of talented enthusiasts
that rapidly perceived the huge benefit

to replace physical testing by computer simulations.

For instance, the first, worldwide,

car to car crash simulation was run with Radioss in 1991.

With progress made on computer science,

usage democratized and 30 years later,

legacy codes like Radioss are extensively used for crash
and impact in many industries,

including automotive, defense, aerospace, railway,

but also electronics and consumer goods, biomechanics...

10
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RADIOSS CRASH
Simulating Crash Reality...
Now, with an Industrial Efficiency

First, wordwido, ¢ fo cav crash simulation (Coutigy of ADAM OPEL AG)

J\ ALTAIR
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Introducing OpenRadioss™

Altair® Radioss® simulation platform goes open source

Proprietary crash code development can no longer keep up with the rapid transformation in
transportation industries.

Our Vision
o Accelerate innovation in the research community — tremendous benefits consolidating
activities around an industry proven code

o Maximize immediate synergy between leading edge research and industry frontiers

o Build a highly engaged and inclusive open-source community involving researchers, software
developers, engineers, educators

o Facilitate knowledge and model exchange, enabling development of advanced safety and
bio-medical models

o Ensure the future, advancing FEA technology and modernizing software platform

11 J\ ALTAIR
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OpenRadioss — Accelerate Innovation

OpenRadioss”

NEWSLETTERS ¥ COMMUNITY v  QUICK LINKS ~

MODELS

. . . . OpenRadioss Users’ Day 2024
R&D Collaborations in Strategic Domains 26th September 2024

Philadelphia, USA

ISSUE TRACKING

Materials and failure models : - —

» Damage & materials models, for battery, glass, o
concrete, composite, tire, ... OpenRadioss NewsierTERs - commonTy -

Papers and Publications referencing OpenRadioss

Biomechanics for Healthcare & Safety
= THUMS, Piper, Viva+, THOR it S it s sk e e 14

Authors: Yihan Song, Marian Bulla, Huzefa Patanwala, Elham Sahraei

» Abstract:

Software Performance

Published: 22 April 2024

Authors: Sahand Shamchi, Behzad V. Farahani, Marian Bulla, Stefan Kolling

= Hardware, software & cloud providers .
= Al and Machine Learning to speedup computation Pt s neacion of sl el imlosion i 3 s sl aod

et s /\ ALTAIR

» Abstract:
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OpenRadioss™ — The Open-Source Version of Radioss

Democratize usage of explicit dynamics, build an active community
and accelerate innovation pace

Introduced 2 years ago... Fast growing since then!

. : GitHub.com/OpenRadioss statistics:
Connections to www.openradioss.org

statistics by country, at launch time, Sept-22

« 12000+ binary downloads
Country Connections

’la:.} y w w 250+ forks & 2500+ contributions, including 100+ code fixes

United States 0.4 k

W - o = « 250+ discussion subjects on forum @ wwwyoutube com/@openradiossCommunity
\ -\ *' 3 Japan k
* -
& ‘ , P Vortex-Radioss - D3plot convertor and open- 2 263 subscribers n
€ b = vy ﬁ source Python post-processing library for VﬂuTll he
& ‘ o OpenRadioss - now released X Oes [5] 9 videos
United Kingdom Vortex-CAE started on Feb 21 In Contributors
- .. Job submission gui for Windows and Linux .
iR A
Total t2 Y (python/tk based) \!. D 66 6,170 viewsa
PaulAltair started on Mar 15, 2023 In Show and tell
(i) Joined Aug 30,2023

= == = 3
i mﬂ — mi mi @ A ALTAIR
How 1o u i How o Inst i How to Postproce H

Pi




What is Radioss ?

Crash & Safety
in
Automotive

Failure risk assessment:

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Airbag Folding & Deployment:

/\ ALTAIR
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Altair® Radioss® — Proven Crash & Impact Simulation Software

4 ‘ i
Crash & Safety .
in Auto, Aero

and Rail

— Drop & Impact in
Electronics and
Consumer Goods

Fluid Structure Interaction
for Defense & Civil

Large Scale Computing and Parallelization J\ ALTAIR



Altair® Radioss® & OpenRadioss™

© Altair Engineering Inc. All rights reserved.

The Industry Standard Open Platform for Crash & Impact

OpenRadioss ™ Open-Source Version

«  Source code publicly accessible from:
https://github.com/OpenRadioss

+  Upstream version, with contributions from a fast-growing
worldwide community

*  Precompiled Linux & Windows executables to run latest
builds with no license check

*  Support from the community, via forum

= ) ovenmadioss / openRadioss Q Type Do search x| [+-][e]n][a]@

<> Code (2) Issues 18 11 Pullrequests 13 () Discussions () Actions [ Projects [0 wWiki (D Security |~ Insights & Settings

*/ OpenRadioss rusic 5 EditPins - | @Unwatch 21 -+ % Fark 210+ Starrod 487
P main - P 4branches 6 tags Gotofile Add file - About @
n - - - OpenRadioss is a powerful, industry-
o Fixed and reorganized Apptainer arm def files #2121 ©2,000commits | proven finite element solver for
QIR oo et i i osrensisssein fom. st spssinr-sen €91 s 550 dynamic event analysis
- & months ago
nocks 7 ) Fobe changsd 3 @
= A 11 hours ago
Camributoe (o] g
m 7 months ago —
m g d 7 months ago D Resdme
. last week @ AGPL-3.0 license
m d 2 months ago @ Code of conduct
Mages installed via firal dnt command. A Activity
L - pusT/I0EKL RNy thans s atced, 12 hours ago
vr 487 stars
LI lastweek | & 21 watching
L last week ¥ 210 forks
* Report repository
— . ot month i
B s COMMIt #2000

Altair® Radioss® Commercial Version

+ Commercial releases with extensive QA, professional
support, documentation and maintenance priority

* Available under Altair Units license

* Encrypted models for dummies & barriers

+ Channels valuable community contributions into industrial
release

/\ ALTAIR
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Altair Radioss & OpenRadioss — /FAIL/ISYAZWAN Example

C1=1.2643, C2=-2.2099, C3=-0.7577, C4=1.8788, C5=0.7300, C6=0.6357

OpenRadioss” — Input Curve

—— Best Fit

Implementation of a New Ductile

Failure Surface Model and »
- - & g
Damage Estimation of Stamped
Parts based on Strain Histories
a &
Mohd sYazwan Bin Abdul Samad | PhD Student | )
Universiti Tun Hussein Onn Malaysia
OpenRadioss Workshop | Meet’Up Paris | 22 November 2022
04 a2 : o 02 o8 06 o5
Stress triaxiality 7
Altair’ Radioss’ & R ce Guide » Starter Input » Materials » Failure Models » JFAIL/SYAZWAN & Previous | Mext ( )R
2022.3 (Latest) @ - . . 3
e JFAIL/SYAZWAN R Example of SYAZWAN failure criterion fit
PN Block Format Keyword Format
IFAILITABY This simplified failure criterion is based on a fracture surface with linear damage accumulation. It e
FAILITARZ also provides the initialization of damage value using strain histories with linear strain path Examg
:mulsurws assumptions.
AFAILITENSSTR
N
JFAILIUSER] Format
TFAILIVISUAL
{;m,mmm Card 1 - Fracture surface parameters 1 . . . .
A m @ 3) (4) (s) (6) m (&3] (s) (10)
Originally developed in OpenRadioss
: m-:;:d‘fdu“= Teard E:m.‘
» Consiraits . . .
:::u!uses If Feard = 1: classical Input / Card 2 - Fracture surface parameters Released In Altalr Rad I OSS 2022 . 3
» Geoups(Sets) n @) (3) (a) (s) (6) m (8) (9) (10)
> Adaptive Meshings & a e oy E
 utpus atabase
T . J\ ALTAIR

> Engine Input
- B If feard = 2: plastic strain input / Card 2 - Failure plastic strains



OpenRadioss Users Day 2023

OpenRadioss user meeting: FH Aachen, University of Applied Science: Aachen, June 27th, 2023

OpenRadioss Technical P :

Eric Lequiniou | Altair
Senior Vice President, Radioss Development

Opening of The 2nd OpenRadioss Users Meeting

Daniel Campos Murcia | DatapointLabs
CAE Engineer

Beyond Standards:
Material Testing and Processing for Successful
Simulations of Foam Materials

rchi proceedings

What happened on the day

Prof. Dr.-Ing Peter Dahmann
Prof. Dr.-Ing. Thilo Rath | FH Aachen University

Keynote Presentation: Todays FEM-Education at
FH Aachen and living Altair-Cooperation

Paul Du Bois
Independent Engineer

Challenges in Material Modeling of Metals and
Polymers

Vincent Dampure | Altair
Product Manager, Crash

HyperWorks for Radioss Structural Impact and
Vehicle Safety Applications

David Lecomber | ARM
Senior Director, HPC

The Development of OpenRadioss Support for
Arm (CMB)

Audience : 150+ attendees (in-person + remote)

© Altair Engineering, Inc. Proprietary and Confidential. All rights reserved.

Bjérn Adamski | CIQ
Managing Director, EMEA

Fast-track to OpenRadioss with Rocky Linux on
Oracle Cloud

Dr. Axel Haenschke | CPS Consulting
Senior Consultant, Head of Business
Development, MBSE

The Tool-set to Implement the Virtual Tire Lab in
The Altair Environment

wotor . By

Ckitware

Robert O'Bara | Kitware, Inc.
Senior Consultant, Head of Business
Development, MBSE

pporting End-to-End
Using Computational Model Builder (CMB)
CMB Kitware

Dr. Robert Bollig | Cornelis Networks
HPC Solution Architect

Delivering Leadership Performance with Open-
Source Software: OpenRadioss™ and Cornelis™
Omni-Path Express™

Saullo G.P. Castro | Delft University of
Technology

Associate Professor Aerospace Structures &
Materials

@ and Current D Towards

Design for Crashworthiness

Elham Sahraei | Temple University
Associate Professor & Director of Electric
Vehicle Safety Lab

Modeling D and Failure of Lith

Batteries Using OpenRadioss

Kang Zhao | Simright
CEO

Input Format Conversion of OpenRadioss:
Practice and Use Cases

Pierre-Jean Arnoux | LBA & Gustave Eiffel
University
Director and Research Director

Virtual Human Modeling for Health Applications

Lukas Laarmann | FH Aachen
Research Associate, Structural Design & Crash

Evaluation of eVTOL Crashworthiness using full-
vehicle crash simulations

2\ ALTAIR



OpenRadioss Users Day 2024

Hosted by Professor Elham Sahraei

Temple University, Philadelphia
September 26th

crash situation separator highly loaded

©

Cathode

separamvf{

Electrolyte

Anode

To v
1.VENZA_HO_RADIOSS
Loudcesa 1 Tene = 000000400  Frame |

anisotropic deformation at failure

90°
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Electric Vehicle Safety Lab (EVSL)

We strive to make transportation safer!

News People Publications Collaborations Current Openings = Photo Gallery = Research

EVSL was featured in the launching video of

OpenRadioss

Radioss has programmed Professor Sahraei’s short circuit and failure criteria in Radioss

Commercial software. Sahraei criteria was also included in the OpenRadioss package. Recent Posts
EVSL wa

https://altair.com/newsroom/news-releases/industry-proven-altair-radioss-finite-element- aunching v

analysis-solver-now-available-as-open-source-solution

/\ ALTAIR
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A transformational Change — Compatibility with LS-DYNA

Input compatibility: LS-DYNA input models directly read by Radioss

*  Multi-year development: initial focus on crash & impacts
«  Continuous improvement & expansion toward FSI

* Adapting Radioss to user needs and experience

*  Mixed input format support

Supported cards described in the Reference guide

Altair Radioss™ o ) 4ATHEAG SIMPLE AIRSAG_MOOEL prea et
w1
5 oAt ) *AIRBAG_SIMPLE_AIRBAG_MODEL
*AIREAT SIMFLE AIRBAC_MODEL LS-GYNA Input Interface Keyword

“AEA SINFLE FRESSURE VOUME
S ——— ‘This model defines a one-chambered airbag with uniform pressure method, injected gas and vent hole,

“BoUNOARYSPC

“CONSTRAINED, EXTRA NODES

*CONSTRAINED JOINT Format

~CONSTRAINED.NOAL_RIEED.B00Y

“CONSTRAINED, RS0, BOOIES

[P ——— [ @ @ “w ® ] ] )
*CONTACT ALTOMATIC GENERAL “ATHIAG_STAPLE_ATRBAG_HO0EL_{0PTIoN}
~CONTACT AUTOMATIC NODES 70, SUBFACE

“CONTACTALTOMATIC SINGLE SURFACE

T 10, st th foing b
~CONTACT_AUTOMATIC SURFACE.TO_SURFACE 110PTION - LD Woar:che followng e

#CONTACT INTERIOR: (U} 2 (&) 14 5 © m ®
~conmacy seomELD,

i eomol_1p Tieww

D —

~conthon TSI

o n @ o “ ) © 2] o
naTssr surf_Ioex Surf_tye

st o @ ’ Fee_imw ™ e ot

CATARAS GRS TN PLANK - . e -

“CATARASE_EXTINT ARy

R ——

CATAASE MISTORY NOOE

o Definition
PN COOREINATE KGOS

“DEFINE COORDINATE SSTEM

e Fiold Contents. S1Unit Examplo
*DEFINE CURVE manvai_10 Aiebag Idenifior
*DEFINE 50_ORIENTATON (Integer)

*DEFIE TABLE

ON THIS PAGE

-1 Radioss > ssmple LS-DNA input > 2021 > 002_CMS_BUMPER Hexa_Spotweld » 02 RADIOSS MR
Modifié le Type Taille
& model_001ak 14/12/2020 2039 Fichier K 1722 Ko

AW

e

2 Altair Compute Console (@FR-LAP392) - O

File Edit View Logs Solver CoSim Apps Help

Inputfile(sl:  model 001ak

Options: -nt g

(J UseSMP: -nt2 [ Use MPl options [ Use solver control [ Schedule delay

@ fun Close

«

Nom

H model 001ah3d
& model 0012k
model_001a_0000.0ut
{4 model_001a_0001.0ut
7 model 0012 0001.rad
model_001aA001
model 00124002
model 00124003
model_001aA004
model 00124005
model_ 00124006
model_ 00124007
model_001aA008
model 00134009
model 00124010
model 00124011

v 4 2021 » 002 CMS BUMPER Hexa Spotweld » 02 RADIOSS

Modifié le

J\ ALTAIR




OpenRadioss™

« Example: Using the LS-Dyna model format

Zug_test3 RSk x -
[ EIM_OUTPUT DECK created 09:18:53 05-24-2022 by HyperMesh Version 2021.0.0.33 =
55 La—dyna Input Deck Generated by HyperMesn Version : 2021.0.0.33
55 Generated using HyperMesh-Ls-dyna 971 R9.3 Template Version : 2021.0.0.33
*KEYWORD_ID €50000000
zug_tests RS
E] (1) TITLE C2RD.
¢ ) . s y x 1 bulla bull
*TITLE 1 = » -
o reans gs y 1 bulla bull
*CONTROL_TERMINATION A X 1 bulla bulla
55 ENZEI};{ ENDCYC DTMIN ENDENG ENDMAS NGSOL Contour Plot - LS-Dyr\a 2 flgldipART74 - TF-Resultant Force
R Effective plastic strain(Scalar value. Mid)
*CONTROL_TTMESTER rm:m : 1: LS-DYNA keyword deck by LS-PRE 2 T -
$¢  DTINIT T::ggg ISD0  TSLIMT DT2Ms LeTH ERODE MSIST I e Loadcase 1: Time = 0.008008%Frame 1 PART_4 - TF-Resultant Force - OpenRadioss
DT2MSLC IMSCL RMSCL = 383901 = .;—-
o 0 — 333EM == 200
= 27Ee0
ESORT IRNXX ISTUED THECRY BWC MITER PROJ
o S 5 2 2ame0
0 -1 1 2 2 1
INTGRD LAMSHT CSTYP6 THSHEL  1ee7EN
o ° 1 | e 175
*CONTROL_HOURGLASS 5556602
55 THO oH — 0.000E+00
1 0.1
*CONTROL_PARALLEL Max= 4843801
$5  NCPU  NRMRES accy PARA ELEMENT _SHELL 103365 150
1 o 0.0006+ 0@ e
*CONTROL_OUTEUT ELEMENTSHELL 1001
s NPOPT NEECHO NREFUP Iaccorp COPIFS IPNINT IKEDIT IFLUSH 2~ S s
0.0 o 100 5000 z R =
$¢ IPRTF  IERODE TET1058  MSGMAX  IBGURY GMDT  IP1DBLT E0CS v box & 125
L= =4
*CONTROL_ENERGY 2
5 '«mmj mej SLNTEN RYLEN g‘,..w! Plot . e . Open Radioss >
2 2 lastic Strain(Scalar value, Mid) =
*CONTROL_ACCURACY 5000201 1:zug_test2_RS 2 1oo
B 0 I PIDOSU 1acC | B a1 Loadcase 1: Time = 0.0000e#00%Frame 1 >
2 o & - 2
$$DATABASE OPTION —- Control Cards for ASCII output = 388901
*DATABASE_BNDOUT — 33men = 5
55 DT BINARY LCUR IO0OFT OPTION1 OFTIONZ OFTION3 OFTION4 & 277BE0 -
0.01 2 = zamEm
“DATABASE_ELOUT |
5% BINARY LCuR IOOPT OPTIONI OPTIONz OPTIONS  OPTION4 Simeon
2 S0
*DATABASE_GLSTAT L S388E02
5% DT BINARY LGUR T00PT — 0.000E+00
0.01 2
*DATABASE_NODOUT Max = 4201601
55 DT BINARY LCUR TO0PT DTHF BINHF SHELL 10597 25
0.01 2 Min = 0.00064088
*DATABASE_RBDOUT SHELL 102968
3 D] BINARY LCUR IOCPT M z =
o
v | o 0 5 10 15 0
- Time
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A transformational Change — Compatibility with LS-DYNA

Working towards output compatibility to seamlessly
use Radioss in LS-DYNA workflow

* D3plot support based on open-source community project
Future plans

* Expand compatibility to Binout format

« HDF5 format

* Python interface

LS-DYNA input example
from Aerospace Working Group (AWG)
run with Radioss

CCSA 2014 Chevrolet Silverado LS-DYNA input

e erart e 4\ ALTAIR
run with Radioss (right) T ——————————
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Human Body Models Collaborations

Open-source models

Projects with the OpenRadioss community
GHBMC Radioss version to support HBM for Auto & Rail, and Aero

Altair partners with Elemance
& Virginia Tech University

Piper 6yo &
Comfort

THUMS
AM50 & 6yo
(Aix Marseille Yo Université
universite A" Gustave Eiffel

/\ ALTAIR
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VIVA+ Human Body Model

Collaboration between Altair and OVTO VIVA+

From the v1.1.0 release, VIVA+ LS-DYNA input models are compatible with OpenRadioss
and Altair Radioss v2024

Running the HBM with Radioss is as simple as including it in your Dyna format model

It can also be included in Radioss ‘block format’ models (/INCLUDE_LS-DYNA)

1_Kroell_1971-Front-hub-impact

1: MASTER
Loadcase 1 : Time =0.0000e+00 : Frame 1

VIVA+ 50F LS-DYNA
VIVA+ 50F OPENRADIOSS
LEBARBE 6.7m/s BIOFIDELITY CORRIDOR

Force (kN)
e

10 20 30 40 50 60 70 80 S0 100

Displacement (mm) A ALTAI R

Test contribution by Mohd Syazwan Abdul Samad, from OpenRadioss community




sembly  Connectors  Morph

it |
T i
=

tch Project

F A~

Maodel  Safety

Points/Lines

Arbag Solutions  Validate

Rectangles

Polygons
Create

Analyze

Circles

Hlipses

Design Explorer

Splines

Dimension

T
sl

= 0

Fillet
Edit

Offset/Mimor

Pattem

Q

Untitled +

O 4 1ef1

CONCLUSION
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Multidisciplinary Collaborations

'l can see the enormous potential,
Radioss open-source feature will

Battery pack modelling make easier for people like me to

Lightweight materials, aluminum alloys, composite contribute in a way that is fine tuned
) ) _ _ to the needs of customers and I'll be
Biomechanics, biomaterials, free human models & happy to do that!” Paul du Bois

safety tools
Early adopters are enthusiastic

Defense ) "

Many collaboration opportunities
Advanced numerical methods between Research and Industry
HPC, many-cores CPU scalability, accelerators Since the official announcement, this
Al/ML. ROM strong interest is confirmed by the

high traffic toward openradioss.org

DevOps, CI/CD, API, Cloud and github.com/OpenRadioss with
new contributors and users joining the

Co-simulation & interoperability with third party software " community everyday!

J\ ALTAIR
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OpenRadioss — Build an Active Community

Elham Sahraei
Associate Professor & Director of
Electric Vehicle Safely Lab

Temple University

3 users' event in Philadelphia ‘
with 300+ registrations!

Paul Du Bois

Worldwide expert in crashworthiness
and dynamic impact simulations

in auto & aero

Steering committee to shape the '
future of the code

g;.-!ng RChﬁSﬁat:‘FA{f“
Newsletter published twice a year THM Giessen
registration from openradioss.org
. . 3 Kang Zhao
LinkedIn community group ‘ ) T
imrig

o DO®

YouTube community channel

@ www.youtube.com/@OpenRadiossCommunity

2 YouTube

2 320 subscribers

OpenRadioss’

[»] 10videos

~7 8,483 views

iti Public group

(i) Joined Aug 30,2023

OpenRadioss™

Dominique Le Corre

Head of Crash Center of Competence

& Innovation Manager
Alstom

Paolo Panichelli

CAE Manager & Senior Research Engineer

FIA

Pierre Jean Aroux
Diractor of LBA & Research Diractor

Gustave Eiffel University
Aix Marseille University

Marian Bulla
Director
OpenRadioss Community

Altair

8o e

OpenRadioss Community

Earn an Active Group badge

- 9m®

Nicolas Vallino
Research Engineer & Expert
in fransient dynamics simulations

Safran Tech

Saulo G.P. Castro
Associate Professor
Aerospace, Structures & Materials

Delft University of Technology

Dr.-Ing. Axel Hanschke
25+ years of experience at Ford

Head of Business Development
CPS Consulting

Eric Lequiniou
SVP Radioss & Solver HPC

Altair

486 members

Including Piush Patel and 367 other
connections

€031 -

Invite connections

/\ ALTAIR
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Live Demo

Pre-Processing OpenRadioss model with HyperMesh

Starting OpenRadioss model

Converting animation files to ParaView VTK

Opening OpenRadioss results in ParaView

Hand over to Francois ...

28 J\ ALTAIR



7 OpenRadioss -

Info

|E:,fWQRKIVORTRAGNORTRAG_?_024_Oct_Web|nar_ParaV\ew/LwE_DemolSolvlng/CEHPhonE_?_OZd 10_08_a_0000.rad

[ Single Precision ¥ Anim - vtk
q -np g Add Job

Show Queve | Clear Queue |

Close |

™ RunStarter Only ¥ TH- csv

29

2/ CellPhone_2024_10_08_a

R

- Ly
- Ly
= CpenRadioss Starter wE
- Ly
el Hon-linear Finite Element Analysis Software o
- Ly
o o
- Ly
el Windows €4 bits, Intel compiler o
el Double Precision Version o
o o
- Ly
- Ly

R

#% COpenRadioss Software R
#% COPYRIGHT (C) 1986-2024 Altair Engineering, Inc. L
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CellPhone 2024 10_08_aR004
CellPhone_2024_10_05_aA00S
CellPhone_2024_10_03_aAO0€

&7 CellPhone 2024_10_08_a = a X inim File Being Converted i
Anim File Being Conwverted i
Anim File Being Conwverted i

FAILUKE 1N SHELL YUSL ZNU ULK, LAIER I INL FUINI o AL [IAE  1.9910E-U3 Anim File Being Converted is CellPhone 2024 10 08 an0d7
FAILURE IN SHELL 2310 2ND DIR, LAYER 1 INT POINT 5 AT TIME 1.9930E-03 Anim File Being Converted is CellPhone 2024 10 08 aR00S
NC= 28700 T= 1.9935E-03 DT= 6.9459E-03 ERR=-15.6% DM/M= 1.0155E-02 , . . , - - ==

FLAPSED TIME= 1559.40 s REMATNING TTME 511 s Anim File Being Converted is CellPhone 202410 08_aR00S
FAILURE ADVANCEMENT IN SHELL 12621 15T DIR, LAYER 1 INT BOINT 5 AT TIME  1.9933E-03 Anim File Being Converted 1s CellPhone 2024 10 08 _aR010
—_ RUPTIURE OF SEELL ELEMENT : 34064 AT TIME : 0.1994E-02 Anim File Being Converted is CellPhone 2024 10 08_aA0ll
—— RUPTURE OF SHELL ELEMENT : 9041 AT TIME : 0.1995E-02 Anim File Being Converted is CellPhone 2024 10 08_aA0l2
-- RUPTURE OF SHELL ELEMENT : 2310 AT TIME : 0.1886E-02 Anim File Being Converted is CellPhone 2024 10 08_aR013
FATLURE ADVANCEMENT IN SHELL 34457 1ST DIR, LAYER 1 INT PCINT 5 AT TIME  1.9996E-03 Znim File Being Converted is CellPhone 2024 10 08 aA0l4

RESTART FILES: CellPhone_2024_10_08_a_0001_[0001-0001].rst WRITTEN

ANIMATION FILE: CellPhone_ 2024_10_03_ak04l WRITTEN Anim File Being Converted i

Znim File Being Converted i

CellPhone 2024 10 03_aA015
CellPhone 2024 10 03_aA0l6
CellPhone 2024 10 03_aA017
CellPhone_2024_10_03_aA013
CellPhone_2024_10_03_aA01S
CellPhone_2024_10_03_aA020

% CPU USER TIME *#* Znim File Being Converted i
Znim File Being Converted i
Anim File Being Converted i
** SUMMRRY ** Anim File Being Converted i
Znim File Being Converted is CellPhone 2024 10 08_aA021
Znim File Being Converted is CellPhone 2024 10 08_al022
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#PROC CONTSCORT CONTEOR ELEMENT KINCOND INTEG 1o T RSM RESOL z

Znim File Being Converted is CellPhone 2024_10 08_al023

=
=
=
=
=
E
E
E
E
E
s
s
s
s
s
E
E
E

1 .1425E+04 .8470E+02 .3058E+04 .4262E+02 .3177E+03 .4656E+03 .9841E+03 .5474E+03 .638lE+04

*#* CUMULATIVE CPU TIME SUMMARY ** Inim File Being Converted is CellPhone 2024 10 08_an024
Inim File Being Converted is CellPhone 2024 10 08_aR025

CONTACT SORTING. < 1425E+04 22.33 % Anim File Being Converced is CellPhone 2024 10 08_an02€
CONTACT FORCES. - E4T0ER0Z 1.33 % Znim File Being Converted is CellPhone 2024 10 03_aR027
e e ey ek nnim File Being Converced is CellPhone 2024 10 03 _ah022
INTEGRATION. ... .317TE+03 4.98 % Anim File Being Converted is CellPhone 2024 10 08_aR029
ASSEMBLING .5474E+03 8.58 % Anim File Being Converted is CellPhone 2024 10 08_aR030
OTHERS (including I/0) . .9060E+03 14.20 % Anim File Being Converted is CellPhone 2024 10 08_aR031
TOTAL....-cuuueennnnnnnnnnaaat .6381E+04 100.00 % Anim File Being Converted 1 CellPthe_ZClZ‘l_lCl_ClS_aAO32
Anim File Being Converted is CellPhone 2024 10 08 aR033
** MEMORY USRGE STATISTICS =+ Anim File Being Converted is CellPhone 2024 10 03 aA034
TOTAL MEMORY USED .evuunnunnsenneneannnnnt 230 M3 pnim File Being Converted is CellPhone 2024 10 03 aR035
MAXIMUM MEMORY PER PROCESSOR. 830 MB Znim File Being Converted is CellPhone 2024 10 08_aR036
MINIMUM MEMORY PER PROCESSOR. 830 MB Znim File Being Converted is CellPhone 2024 10 08_aR037
AVERAGE MEMORY PER PROCESSOR...............: 830 MB Znim File Being Converted is CellPhone 2024 10 08_aR038
Znim File Being Converted is CellPhone 2024 10 08_al03S
“* DISK USAGE STATISTICS ** Znim File Being Converted is CellPhone 2024 10 03_aA040
TOTAL DISK SPACE USED ......evvvvneennennnnt 1242 MB Anim File Being Converted is CellPhons 2024 10 0% _ah04l
ANIMATION/H3D/TH/CUTP SIZE 1092 MB
RESTART FILE SIZE 350 MB
Anim file conversion to vtk complete
ELAPSED TIME = 1566.38 s
0:26:06
NORMAL TERMINATION
TOTAL NUMBER OF CYCLE, 28796
‘TH-csv option selected, Converting TH Files to csv
Anim-vtk option selected, Converting Anim Files to vtk TH File Being Converted is CellPhone 2024 10 08 aT0l

Anim File Being Converted is CellPhone_2024_10_08_aA001 TOLl TC CSV CO RTER

Anim File Being Converted is CellPhone_2024_10_08_aR002

Anim File Being Converted is CellPhone 2024_10_08_ah003 FILE = CellPhone 2024 10_08_aTOl
Znim File Being Converted is CellPhone 2024 10_08_aR004 CUTPUT FILE = CellPhone 2024 10 08 aTOl.csv
Anim File Being Converted is CellPhons 2024_10_08_aR005 ** CONVERSION COMPLETED

TH file conversion to csv complete

Stop Kill Anim h3d Close |
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